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EDITORIAL COMMENT 

The Broadcast Licence 
I elation to Television Expenditure 

CRITICISM is already beginning 
to break out on the subject of 
expenditure on television 
stations and programmes. Let- 

ters are appearing in the Press and there 
has, in addition, been a certain amount 
of agitation with a view to opposing 
expenditure of B.B.C. revenue in this 
direction. 

The reasons given for objecting to the 
inroads which television is making into 
B.B.C. finances are that it is the 
listeners' money which is being used 
and diverted from the sound pro- 
grammes as a whole to provide tele- 
vision transmissions in a restricted 
area and for a potentially limited 
number of users. 

We think it is very desirable to do 
what is possible to check the growth 
of this feeling of discontent before it 
spreads. The achievement of tele- 
vision and its development as a regular 
service is something for this country 
to be proud of, and whether or not 
television attains popularity at once 
must depend upon the attractions of the 
programmes transmitted. When the 
public recognises the value of the 
entertainment, their we may hope that 
sets will be sold in increasing numbers 
and may as time goes on be available 
at lower prices than those which rule 
to -day. But this goal will never be 
achieved unless the B.B.C. is courageous 
enough to be unstinting in efforts to 
provide the right material for the pro- 
gramme service. 

It is altogether wrong to talk of the 
revenue of the B.B.C. as listeners' 
money, as if it were in the nature of 
payment for a theatre or concert 
ticket. The ios. is payable as a licence 
fee for the use of a wireless receiver 
and, as such, it comes under the same 
category as a dog licence, which carries 

with it no promise as to the behaviour 
of the dog. 

It is, perhaps, unfortunate that so 
much publicity has been given to the 
fact that the S.B.C. revenue is based 
upon the licence receipts. If the ios. 
licence had been regarded as on the 
same basis as a dog licence and broad- 
casting financed by a Government 
grant, these arguments might never 
have arisen.. It has, no doubt, been 
convenient to arrange for the B.B.C. 
revenue to be in proportion to the 
licence fees collected, but apart from 
this the payment of the annual licence 
ought not to be mixed up with argu- 
ments as to what the listener is en- 
titled to expect by way of programmes. 

Aerials 
Special SW Types 

OR many years now the wireless 
aerial for broadcast reception 
has been a necessary but rather 

uninteresting accessory to reception. 
Beyond seeing that the aerial wire was 
laid out on approved lines and kept 
free from rubbing contacts and bad 
joints, there was little more that could 
be done with it. 

With the coming of short-wave 
reception there has been a generai 
revival in interest in aerial design, and 
for television reception, in particular, 
special aerial designs have important 
advantages, particularly in the direc- 
tion of reducing interference from local 
causes. The dipole . arrangement, 
favoured for ultra short-wave recep- 
tion, is discussed in articles in this issue. 

The ideal condition for employing a 
dipole aerial is where one transmission 
on a fixed frequency is to be received, 
as in the case of the television broad- 
casts. The complications arising when 
an aerial of this type is required to 
provide for reception on a number of 
different wavelengths limit its useful- 
ness in such circumstances. 
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Experímcnts with Televísíor 
EFFECT OF HEIGHT -MOTOR CAR INTERFERENCE - 

HORIZONTAL OR VERTICAL ? 

ECENT transmissions of television 
pictures and sound from the 
Alexandra Palace to Radio- 
lympia have afforded an excel- 

lent opportunity for carrying out certain 
fundamental and important measurements 
with television aerial systems. M. G. 
Scroggie, in his article ` Television and 
the Aerial,"* has shown the necessity for 
certain investigations into the properties of 
television aerials, and this article is 
intended to follow up his excellent intro- 
ductory work on this subject. 

It is not an over -statement to say that 
the aerial for television reception requires 
more careful design and consideration than 
that required for broadcast reception on 
the medium and long waves. In the first 
place, ultra -short waves are much more 
rapidly attenuated than long waves in 
their passage over the earth's surface. 
Secondly, high transmitting power is not 
so readily available from both technical 
and economic considerations. 

These two factors result in a lower aver- 
age field strength in the vicinity of the 
receiving aerial, and a consequently lower 
signal input to the receiver itself. Further- 
more, the presence of neighbouring con- 
ductors or semi-condúctors vastly influ- 
ences the field strength, and in most cases 
causes a further reduction, although an 
increase is sometimes noted when certain 
conditions are fortuitously present. 

THIS article contains valuable information on the use of doublet or 
dipole aerials for television reception. The advantages of height, 

both for signal strength and reduction of interference, are shown, and the relative effectiveness of horizontal and vertical arrangements is discussed. 

ignition systems of motor vehicles affects 
television reception in many areas, the 
electrical disturbances being mainly due 
to the sequential sparking at the plug 
points. The characteristic clicking noises 
vary with engine speed, and may be heard 
when listening on and around 7 metres in 
the vicinity of any main road. The effect 
on a high -definition television picture is to 
superimpose upon it numerous small 
scintillations of night sky appearance. 

Directional Advantages 
Fortunately this form of interference 

may be reduced in most cases by arrang- 
ing the aerial system so that it is more 
effective in picking up the required trans- 
mission than the unwanted electrical noise. 

The exhaustive experiments to be de- 
scribed were made in order to ascertain 
what performance could be reasonably ex- 
pected from the simplest form of efficient 
aerial system, and how it should be placed 
with respect to the ground to obtain a 
maximum signal-to-noise ratio. 

The aerial used for the experiments 

Fig. 1.-Construction and dimensions of the half -wave doublet aerial used for the 
experiments. 

If electrical interference were completely 
non-existent, then receivers might be built 
with increased gain to compensate for 
these inadequacies of field strength, but 
this is not a practical basis on which to 
work. Electrical interference from the 

* Wireless World, August 28th, 1936. 

comprised a half -wave doublet, suitably 
matched to a low -impedance transmission 
line, approximately iooft. in length. The 
dimensions of the doublet are given in 
Fig. Z, together with a sketch of the 
general arrangements. 

The aerial was so arranged that it could 
be erected in a vertical position with 

respect to the ground, and could be raised 
or lowered through a total height of 33ft., 
corresponding to approximately one and a 
half wavelengths of the received transmis- 
sion. The measuring apparatus consisted 
of a suitable input system and frequency 
changer feeding into an IF amplifier, the 
frequency of which was i.6 megacycles, 
and the gain of which was adjustable in 
suitable decibel steps. This amplifier was 
followed by a valve voltmeter, of which 
the input time constants were adjusted so 
that the indications (in the case of elec- 
trical noise) more closely corresponded to 
the annoyance factor than to peak or 
RMS values. 

at 
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Fig. 2a.-Curve showing variation of signal 
strength with height above ground of the 

vertical half -wave doublet. 

The whole apparatus was well built and 
screened, and was very stable in operation. 
Although the absolute sensitivity in micro- 
volts input for full scale deflection was not 
exactly known at the television wave- 
lengths, the relative inputs in decibels were 
known to within + or - 0.5 db., and, 
of course, relative values are of major 
importance for the experiments to be 
made. Preliminary calibrations, how- 
ever, were made and the input in micro- 
volts required to give a full voltmeter de- 
flection at maximum gain in the system 
was estimated to be of the order of ioo 
microvolts. 

The curves showing the results of these 
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Aerials 
By F. R. a . STRAFFORD 

(Research Dept., Belling and Lee, Ltd.) 

experiments are thus relative to 16o micro- 
volts, so that 4o db. represents ioo x loo= 
10,o00 microvolts, 6.o db. = ioo x 2 = 200 
microvolts, and so on. 

The tower of Alexandra Palace is at a 
distance of approximately 5.3 miles from 
the point at which the aerial was erected, 
and was visible from ground level. The 
route is thus an optical one, and the 
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HEIGHT FROM GROUND 
TO CENTRE OF DOUBLET IN FEET 

Fig. 2b.-Variation of ignition interference 
strength with height above ground (vertical 

aerial). 

receiving aerial system already described 
was located in a field over iooft. from the 
nearest buildings. 

Fig. 2a shows how the field strength 
increased with the height of the aerial 
above the ground, and it is at once appar- 
ent that in a location free from surround- 
ing buildings this increase is very rapid. 
Converting from decibels : at the ground 
level the signal produced an input of 5.6 
millivolts, while at one wavelength height 

5 10 15 20 25 30 
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35 

Fig. 2c.-Resultant variation of signal/noise 
ratio with height above ground (derived 

from curves 2a and 2b). 

Fig. 3.-Receiving aerial and measuring 
equipment. 

(22ft.) this is increased to 10.25 millivolts. 
It was now necessary to determine the 

manner in which the aerial responded to a 
typical source of ignition interference. 
A saloon 8 h.p. car of a popular make was 
located at a distance of 5oft. from the 
aerial when at ground level. The engine 
throttle was pre-set so that the revolutions 
would closely correspond to a road speed 
of 3o m.p.h. Fig. 2b shows the results, 
from which a very interesting fact arises. 
An optimum height apparently exists at 
which the ignition interference is at a 
maximum. This was confirmed by test- 
ing with other cars, identical results being 
noted. Fig. 2c was obtained by subtract- 
ing the curve of Fig. 2b from 2a, and thus 
indicates the signal-to-noise ratio in deci- 
bels against the height of the aerial. 

In its decibel form this curve looks 
rather flat, and it might be thought that 
very little improvement in signal-to-noise 
ratio resulted from placing the aerial well 
above ground level. By converting these 
decibels to ratios the picture is changed 
somewhat. Up to a distance of about 
loft. from the ground the ratio is of the 
order of 4o : I, but at a height of about 
2oft. this increases to 90: 1. It is thus 
apparent that in order to secure a reason- 
able value of signal-to-noise ratio with a 
vertical aerial it is necessary that the 
lowest portion should be at least 15f t. from 
ground level, particularly if the source of 
ignition interference is at a distance of Soft. 
or less. It is believed that the signal-to- 
noise ratio should be at least 6o : i in order 

that interference -free reception of tele- 
vision pictures may be obtained. 

These experiments immediately indi- 
cated the need for a comparison of vertical 
with horizontal aerials, and accordingly a 
structure was built upon which was 
located, at gift. from the ground, an 
identical aerial system, excepting that it 
was adjustable in either a vertical or hori- 
zontal plane with respect to the ground by 
known angular increments. 

A photograph of the arrangement of the 
measuring apparatus and the aerial system 
is shown in Fig. 3. 

Vertical Aerials Best 

Some very interesting results and curves 
were obtained by this very flexible 
arrangement. Of principal note is the 
great variation of the received signal 
strength when the aerial is rotated from a 
vertical to a horizontal position, particu- 
larly when the horizontal position is such 
that the station is at go° with respect to 
the centre of the aerial. The difference 
here was 23 db., a ratio of nearly 14:1. 

When the aerial was rotated from ver- 
tical to horizontal, so that the ends pointed 
to the Alexandra Palace, the difference was 
only 15 db., or 5.6: 1. It is obvious that 
when located in fairly open surroundings, 
and with a clear view of the transmitting 
site, the wave retains its vertical polarisa- 
tion to a marked degree, even close to the 
earth's surface. .If the experiments had 
been conducted at a much greater height, 
it would be expected that the decibel dif- 
ferences between the vertical and horizon- 
tal aerial would be even greater still. The 
experiments suffice to show the pro- 
nounced superiority of a vertical over a 
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Fig. 4.-Variation of signal strength with 
aerial inclination in two vertical planes. 
A, aerial pointing towards Alexandra Palace ; 

B, at right angles to it. 

horizontal aerial system in so far as the 
magnitude of the received signal is con- 
cerned. The curves in Fig. 4 show that 
slight departures from the vertical position 
are permissible, since only small changes 
of received field strengths occur. It is 
when the angle is less than 50° with respect 
to the ground (vertical = 90°) that the 
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Experiments with Television Aerials- 
signal falls off so markedly. When the 
aerial was in the horizontal position there 
was quite ;in appreciable change in signal 
strengch when Fointing at the transmitter, 
as compared with the transmitter bearing 
at right angles, the difference being 8 db. 
If it is impossible to erect a vertical aerial, 
it thus seems necessary to point the hori- 
zontal aerial to the station in order to 
obtain maximum signal strength. 

The manner in which car ignition inter- 
ference varies with distance from a hori- 
zontal half -wave aerial at o° and 90° bear- 
ing upon the car respectively, is shown in 
Fig. 5. It can be seen by reference to 
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Fig. 5.-Variation of ignition interference 
with distance ; horizontal aerial i6 feet 
above ground, aerial at right angles to source 
of interference for curve A and pointing 

towards it for Curve B. 

curves A and B that with a horizontal 
aerial located 5oft. from the car, and half a 
wavelength in height from the ground, the 
signal-to-noise ratio will be approximately 
26 db., as compared with the vertical 
aerial ratio of 36 db. This figure is that 
obtained when the horizontal aerial is in its 
best receiving condition, namely, pointing 
towards the transmitter. It might be 
noted here that the normal polar reception 
distribution of a half -wave aerial shows 
the maxima at right angles to the aerial, 
and zero at the ends. It must be remem- 
bered, however, that this implies horizon- 
tally polarised transmitted waves, and not 
vertically as in the case of the television 
transmission. This probably accounts for 
the complete reversal of the directivity of 
the half -wave aerial in these experiments. 

Reverting to signal-to-noise ratio : the 
vertical aerial is thus ro db. better than a 
correctly bearing horizontal aerial of the 
same height. If circumstances are such 
that the transmission emanates from a 
position at right angles to the aerial, the 
vertical is then 17 db. better on signal-to- 
noise ratio. It is quite obvious from the 
foregoing that in all respects horizontal 
aerials are to be deprecated and vertical 
systems to be recommended wherever pos- 
sible. An excellent plan is to mount the 
aerial by stand-off insulators on a suitably 
impregnated and varnished lath, and sus- 
pend it from a rope, taking care to anchor 
the lower end to prevent it gyrating in 

Weutd. 
breeze. The aerial should be erected as 
far as possible from the road, and as high 
as circumstances will permit. 

Since writing the main part of this 
article further measurements have been 
made at the writer's residence, which is 
located at the edge of Epping Forest in the 
northern vicinity of Loughton, the dis- 
tance being 9.25 miles. There is much 
intervening forest and high land, and 
although one would expect a slight depar- 

OCTOBER r6th, 193ó 

ture from vertical polarisation of the 
received waves in this location, a ver- 
tical aerial was found to be 6 to io db. 
better than a horizontal, at a distance from 
the ground varying from a few feet to 
25ft. 

It is hoped to deal in a further article 
with the effect of directional vertical aerials 
in which reflectors and directors are em- 
ployed, and the measurements for this 
work are now being made. 

Television at Thirty Miles 
By ERNEST H. ROBINSON 

RECEPTION of both sound and vision 
signals from places as remote as 
Cambridge, Ely, Bournemouth, 

and Southend have been reported, but, 
so far, there is little information as to the 
limits of the real service area of the new 
station. Field strength contour lines are, 
of course, very irregular, depending upon 
the height of the receiving station and the 
intervention of high ground between trans- 
mitter and receiver. In one locality at 
least, thirty miles south-west of Alexandra 
Palace, pictures can be received of a 
quality which compares very favourably 
with that which can be had five miles 
from the transmitting station. 

The receiver is a standard Baird Tele- 
visor which came straight from the Radi- 
olympia Exhibition without any " vet- 
ting " or hotting -up. The aerial, erected 
on a mast on the roof of the house, the 
top of the mast being about two hundred 
and fifty feet above sea level, is also stan- 
dard Baird equipment, and is a half -wave 
di -pole, transformer matched (see The 
Wireless World, October 2nd, page 348), 
the signals being fed to the receiver 
through lead -covered co -axial cable. The 
distance between transmitter and receiver 
is almost exactLy thirty miles, and between 
them is no ground substantially higher 
than the aerials. 

At this distance the only real differences 
from the pictures received in the London 
area are a kind of grain on the background 
due to the low signal-to-noise ratio, and 
almost constant ` flash " interference, 
caused by motor car and aeroplane igni- 
tion, due to the sensitivity of the vision 
portion having to be pressed to its utmost. 
The receiver is a hundred yards from the 
nearest road, and along that road traffic is 
light. 

The " grainy " background seems to 
take some sharpness from the pictures, but 
is not in any way distressing. The white 
flares due to motor car ignition are occa- 
sionally annoying. 

Before any pictures were received, it 
was thought that the major difficulty due 
to distance might be in the holding of 
synchronisation. With pictures received on 
the Baird system there is no difficulty at 
all in this respect, but very dark pictures 
received on the learconi-E.M.I. system are 
inclined to slip a cog or two, but they come 

into step immediately more light is trans- 
mitted. 

The C.R. Tube controls seem to need 
much more accurate and careful setting 
than when the instrument is nearer town. 
The setting of the control of output from 
the vision amplifier circuit is critical. This 
has not been noticed in Baird instruments 
nearer the transmitter. 

The cathode-ray tube in the Televisor, 
which gives pictures about ten by eight 
inches, is conservatively used, and there 
is little of the familiar barrel distortion due 
to curvature of the tube end. The colour 
is a softish black and white, and is most 
attractive. The light is excellent, and the 
drawing of thin curtains across the win- 
dows is all that is necessary for very good 
reception. Contrast is also good. Sound 
volume " full on " is ample for a medium- 
sized room. 

Interference from "A.P." 
A Simple Cure 

T now seems certain that reports in lay 
newspapers have hardly exaggerated the 

seriousness of . the interference from which 
North London broadcast listeners have 
suffered (on both National and Regional 
wavelengths) during the experimental tele- 
vision transmissions from Alexandra Palace. 
The matter has been touched upon from a 
technical point of view in our Correspond- 
ence columns and now the Research Depart- 
ment of Belling and Lee expresses the 
opinion that break -through of the sound 
accompanying television may cause trouble 
anywhere within a radius of four miles from 
the Palace. 

A Belling -Lee I -wave choke for 
the suppression of television 

interferenec. 

A cure has been sought, and, according to 
the Belling -Lee engineers, the most satisfac- 
tory remedy is afforded by the insertion of 
a i -wave choke, usually in the aerial lead, 
but, in exceptionally difficult cases, in every 
lead over six feet long that enters the re- 
ceiver. A midget choke of compact and 
convenient design has accordingly been pro- 
duced ; this is now commercially available 
at the cost of 2s. 
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American Poi ¡cc Wireless 
AN INTERESTING NEW 

DEVELOPMENT IN EQUIPMENT OF 
THE ULTRA- HIGH - FREQUENCY 

TYPE 

IN America, where for many years now 
wireless has been such an essential 
part of the various municipal police 
systems, very considerable progress 

has been made in the development of this 
rather specialised type of mobile equip- 
ment. Long ago radio telephony was 
adopted as being generally more con- 
venient than telegraphy for communica- 
tion with the patrol cars, since it does 
not require a skilled operator in the 
crew of each vehicle. 

The single -way working system, where- 
by the patrols could only receive 

messages 'and not reply, was found to be 
unsatisfactory in many respects, though 
even this limited form of communication 
was an invaluable asset. More recently 
attention has been given to the develop- 
ment of the two-way, or simplex, system, 
thus enabling the patrol cars both to send 
and receive messages, and the great ad- 
vantages this has afforded have now in- 
duced the designers of police wireless 
equipment to advance still one step 
further and evolve equipment of the true 
duplex type, which enables the recipient 
of a message to break-in, as in the case 
of the ordinary telephone, either for 
acknowledgment or to ask for more de- 
tails on any point not clearly understood. 

Wavelengths allocated 

With the simplex system the sender of 
the message has no . means of knowing 
whether it is received and correctly under- 
stood until the finish, when a manual 
change -over to receive, or transmit as the 
case may be, has to be made for an 

acknowledgment or 
to request more de - 
t a i l s . Obviously 
much valuable time 
is saved by the 
duplex method of 
working. 

Since, in most cases, 
quite a limited range 
suffices for muni- 
cipal police work, the 
U.S. Federal Com- 
munication Commis- 
sion has allocated a 

Above is seen a receiver and 15 - 
watt 3o to 42 Mcis transmitter 
operated from a common AC 
power supply unit and a single 

aerial, and to the left 
a superheterodyne - 
super -regenerative re- 
ceiver used by Ameri- 
can police cars and also 
at the headquarters 
station. The picture 
below shows the ar- 
rangement of a i5 - 
watt 3o to 42 Mc/s 
mobile transmitter with 
the modulation ampli- 
fier on the left and the 
power amplifier on the 

right. 

L --,,,,.,- 

channel in the ultra -short-wave region for 
this type of service; the actual frequency 
band being from 3o to 42 megacycles, i.e. 
Io to 7 14 metres. 

Some interesting equipment of the 
duplex type and for use on these wave- 
lengths has been developed by the General 
Electric Company of America of which 
a brief description can be given. 

Duplex working from a car presented 
many problems, not the least of which 
was the matter of an aerial, or aerials. 
Low height, for the wireless may often be 
used when the car is travelling at high 
speed, does not make for good efficiency, 
especially when transmitting. Several types 
have been tried, including short fixed 
vertical rods, telescopic masts and aerials 
camouflaged as bumpers, while roof aerials 

have been employed 
in saloon cars for 
reception purposes 
only. 

The vertical 
aerial has been 
found greatly 
superior to most of 
the other types, 
and schemes have 
been evolved for 
using the same ver- 
tical aerial for both 
transmitting and re- 
ceiving even with 
the duplex system. 
For this purpose 
the General Electric 
Company of 
America has de- 
veloped a filter for 
interposing between 
the transmitter and 

the receiver which makes use of a section 
of transmission line, the attenuation char- 
acteristics of which are so good that it is 
possible to obtain satisfactory reception 
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American Police Wireless- 
with the aerial radiating signals from a 
15 -watt transmitter and with only about 
four per cent. difference in frequency. 

For this class of work the receiver must 
be very sturdy, since it is subjected to 
considerable vibration, and it must be 
capable of giving reliable reception under 
very adverse conditions. To. function 
satisfactorily in any large city, with its 
mass of steel -constructed buildings where, 
within a distance of a few yards, the signal 
strength. may change enormously, very 
rapid and efficient AVC action is essential 
to maintain the signal at a reasonably 
constant level. The sensitivity must also 
be high and, in addition, the receiver must 
be capable of giving good rejection to elec- 
trical interference. 

It is a well-known fact that the super- 
regenerative circuit possesses these 
desirable characteris- 
tics, but it lacks 
selectivity, and it 
can cause consider- 
able interference to 
other receivers owing 
to radiation from its 
aerial. 

A receiver was 
eventually evolved 
by the G.E.Co., that 
possessed the good 
features of the super- 
regenerative system 
but without its dis- 
advantages, the solu- 
tion of the problem 
being found by com- 
bining the super- 
regenerative and 
superheterodyne cir- 
cuits, the former sys- 
tem being employed 
for the second de- 
tector. 

T h e superhetero- 
dyne portion gave 
the required selec- 
tivity and acted as a 
buffer to aerial radia- 
tion from the super- 
regenerative detector. 

From the details available it appears 
that one signal frequency HF amplifier, 
using a Type 78 valve, is employed before 
a triode -pentode frequency changer. 
Then follows a 6B7 duo -diode pentode, 
the pentode portion being employed as an 
IF ..implifier and its diodes for conven-- 
tional AVC. The second IF stage is the 
pentode section of a 6F7 triode -pentode, 
the triode being used as a super -regenera- 
tive second detector. This is followed by 
a Type 79 double triode, one section of 
which supplies the quenching oscillations 
and the other functions as an intermediate 
LF amplifier for a Type 41 output 
pentode. 

The quench frequency is about 20,000 
c /s and the intermediate frequency is 
9 Mc/s. 

The best adjustment of a super- 
regenerative detector produces a certain 
amount of hiss, though, of course, this 
practically disappears when a carrier wave 

is present. On police patrol duty the re- 
ceiver is kept switched on for most of the 
time and, in order to minimise the'annoy- 
ance caused by the heavy background of 
the receiver while standing -by for mes- 
sages, the G.E.Co., has incorporated a 
noise -suppression circuit operated by the 
carrier wave. 

When a signal is applied to the grid of 
a super -regenerative detector its anode 
current falls and this change is utilised to 
reduce the grid bias on the LF amplifier, 
which in the quiescent state is biased to 
current cut-off. 

In order to simplify the handling of the 
wireless equipment, the receiver is pre - 
tuned and operated by remote control. 

Robust construction, reliability and 
good frequency stability under very ad- 
verse conditions are essential features of 
the mobile transmitter designed for this 

A 751150 watt ultra -short-wave transmitter and superheterodyne - 
super -regenerative receiver arranged for use with two separate aerials. 

class of work. It cannot be kept switched 
on the whole time, yet it must be ready 
for use at any moment. Since only a few 
seconds can be allowed for the valves to 
warm up, frequency stability is of para-. 
mount importance. Five valves are used 
in the G.E. Co.'s transmitter, three in the 
modulating amplifier and two in the HF 
generator. A double -button carbon 
microphone is employed, its output being 
amplified by a Type 47 valve which drives 
two 46's in class B push-pull. These 
modulate a 2A3 power amplifier which is 
excited by a similar valve used as a master 
oscillator. 

The transmitter is assembled on a four - 
section chassis arranged in the form of a 
cross. The modulator occupies one sec- 
tion, all transformers and chokes are in 
another, while the master oscillator and 
power amplifier each has a separate com- 
partment. The power output of the two 
Type 2A3 valves is 15 watts. 

The requirements of the police head- 
quarters wireless equipment will most 
likely vary in different localities, but 
standardisation has been allowed for 
where a 15 -watt transmitter will give the 
required service range. When used as a 
headquarters transmitter, the 15 -watt set 
can be operated entirely from the AC 
mains, though otherwise it is identical 
with the car sets. 

A range of transmitters from 15 watts 
to 1.5 kilowatts has been developed for 
the main control station, and the higher - 
powered sets are mostly crystal con- 
trolled. 

CLUB NEWS 
Ipswich Radio Society 

It has been decided that the old Ipswich 
Radio Society shall be revived, and the first 
meeting for the election of officials has already 
taken place. Meetings are to be held on the 
second Tuesday in each month, an additional 
meeting being held on the fourth Tuesday 
during the winter. The Society has already 
enrolled several transmitters in its ranks. All 
interested should get in touch with the Secre- 
tary at Radio House, St. Peter's Street, 
Ipswich. 

The Irish Short-wave Club 
A long -felt want has been filled by the in- 

auguration of a short-wave club in Dublin. At 
the outset work will be confined to reception, 
but later on a transmitter will be erected for 
the benefit of members.. The services of two 
well-known Dublin amateurs, EI2F and EI8D, 
have been secured for lecture work. 

There is an entrance fee of 23. and a weekly 
subscription of 6d. ; country members 5s. per 
annum. Meetings are held at 8 every Tuesday 
evening in the Club's temporary premises at 
47, Dolphins Barn Street, Dublin. _ Full details 
of the club can be obtained from the Secretary, 
3, Clare Lane, Dublin. 

Scottish Short-wave Radio and Tele- 
vision League (Glasgow Branch) 
The above club, sponsored by the Daily 

Record of Glasgow, holds its meetings at 
Newspaper House, Hope Street, Glasgow, on 
Friday evenings at. 7.45. Arrangements for 
the present session include lectures on tele- 
vision and on short-wave work. Morse classes 
are also being held. Arrangements have been 
made for conducted parties to visit the. Scot- 
tish transmitter at Westerglen on Saturdays. 
Full particulars of the society can be obtained 
from the Secretary at 14, Bolivar Terrace, 
Glasgow, S.2. 

The Cambridge Short-wave Club 
This society is to hold meetings on alter- 

nate Wednesdays, commencing on October 
21st. The meetings will be held at 13A, Ram 
Yard, Cambridge, and all who are interested 
are invited to write to the Hon. Secretary at 
19. Trafalgar Street, Cambridge, for further 
details. 

The Croydon Radio Society 
The syllabus of the meetings for the first 

half of the winter session has now` been issued 
by the above society. Meetings are held every 
Tuesday evening at 8 at St. Peter's Hall, 
Ledbury Rdad, South Croydon. Next Tues- 
day (October loth) Mr. B. R. Bettridge, of 
the Marconiphone Co., Ltd., is to give a talk 
entitled " Valves and Recent Developments 
in Ultra -short-wave. Work," while the fol- 
lowing Tuesday evening is to be devoted to 
gramophone pick-ups, all members being 
requested to bring their models for testing and 
comparison. Full details of the society can 
be obtained from the Hon. Pub. Secretary, 
Mr. E. L. Cumbers, at 14, Campden Road, 
South Croydon. 
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Television at the 
Empire Exhibítíon 

HOW THE NEW ART WAS INTRODUCED 

TO SOUTH AFRICA 

S a result of a record hustle visitors 
to the South African Exhibition 
at Johannesburg are being able 
to see for themselves cathode-ray 

television both as regards transmission 
and reception. During the first few days 
of August a telephone enquiry was re- 
ceived by the author from Johannesburg 
as to the possibility of installing television 
at the Exhibition_ A conference was 
hurriedly held, with the result that the con- 
tract was arranged and work had com- 
menced within a few days from the initial 
enquiry. The only available boat which - 
would enable the apparatus to arrive in time 
for the opening on September i5th was due 

to sail on August 25th, which left rather 
less than three weeks in which to com- 
plete the equipment, but by dint of almost 
continuous work the contract was com- 
pleted on time. 

The apparatus comprises a direct - 

By J. H. REYNER, B.Sc., 
A.iVLLE.E. 

vision transmitter scanning head - 
and -shoulders subjects with a 
definition of ninety lines. This 
feeds five loin. Ediswan cathode- 
ray receivers, all operating in 
unison. The transmitter, spot - 

Front and back views of the rack 
carrying the amplifiers, time -base units, 
power supply units and cathode-ray 

equipment. 

lights, time -bases, 
amplifiers a n d 
power units are all 
mounted on t h 
stage, while the re- 
ceivers are located 
at various intervals 
about the audi- 
torium. The audi- 
ence, therefore, is 
able to see at least 
one of these re- 
ceivers from a n y 
part of the hall 
and is also able at 
the same time to see 
the person actually 
being televised. 
This novel feature 
adds considerably 
to the interest of 
the demonstration, 
particularly 
as members of the 
audience them- 
selves may pass up 
on to the stage and 
be televised if they 
so wish. 

Most of the elec- 
trical equipment is 
housed on one large 
steel rack some 6ft. 
square. The photo- 
graphs show front 

and rear views of this rack, and all the im- 
portant apparatus is in duplicate. Look- 
ing at the rear view, the main vision ampli- 
fier is on the right, with the sound ampli- 
fier immediately underneath. On the left 
are two amplified time -base units, while in 
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the centre is a monitor cathode-ray re- 
ceiver in parallel with the five auditorium 
receivers. Immediately underneath is the 
synchronising amplifier. 

The remainder of the panels, as will be 
seen, are power supply units, delivering 
4,00o, r,000 and 30o volts, suitable spares 
of each type being provided. 

An interesting feature is that the focus- 
ing of the lens on the scanning disc housing 
is operated by remote control from the 
front of the rack so that the demonstrator 
can focus the subject while actually look- 
ing at the picture on the monitor receiver. 
A similar arrangement operating through 
a periscope enables the sitter to be suit- 
ably centralised, and the remote control 
cables from the panel can be seen in the 
centre of the picture. 

Two-way sound is provided so that the 
demonstrator can speak to the person 
being televised, while a reply can be repro- 
duced on loud speakers at each of the 
receivers. The microphone for the former 
channel can be seen on the left. A 
further interesting point is the inclusion of 
a test panel, which' comprises a signal 
generator with attenuator and valve volt- 
meter so that the vision amplifier can be 
checked in part or as a whole at any time. 

All the apparatus arrived satisfactorily 
and is actually running at the moment. 
The audiences are showing an increasing 
interest, the attendance being greater each 
day, and South Africa is rapidly becoming 
" television -minded." 

THE RADIO INDUSTRY 
COSSOR receiving equipment is being used 

for the public television demonstrations at 
the Science Museum, South Kensington, which, 
as mentioned last week, are to continue until 
further notice. o 

The names of the sets for which the various 
Exide LT cells are suitable will, in future, be 
printed on the labels, 
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Microphone Pre - Amplifier 
WHY IT IS NEEDED WHEN A MICROPHONE IS 

USED WITH A BROADCAST RECEIVER 

THE idea of using the AF stages in 
a broadcast receiver as a micro- 
phone amplifier by connecting 
the microphone to the gramo- 

phone pick-up terminals is not new, and 
has, indeed, been done quite effectively in 
the past for entertainment purposes, and 
also for carrying out experiments in home 
recording. 

If a suitable microphone is used quite 
good results can be obtained in this way, 
but there are quite a number of people 
who, having acquired a modern instru- 
ment, such as a transverse -current micro- 
phone, find that only a mere whisper of 
sound is emitted from the loud speaker. 
The first thought is that a wrong connec- 
tion has been made, or that the micro- 
phone is faulty, for, as we are often told 
by those who consult our Information 
Eureau, the receiver works quite satis- 
factorily with a gramophone pick-up ! 

In the majority of cases there is 
nothing wrong with the set, or with the 
microphone, or in its method of connec- 
tion, the real explanation being that the 
output from the microphone is so small 
that the AF stages, or single stage only 
where one ,of the, 
high efficiency, pen- 
todes is fitted, do 
not provide suffi- 
cient amplification. 

With the majority 
of sets an input of 
between 0.25 and 
0.75 volt is re- 
quired at the pick - 
u p terminals to 
fully load the out- 
put stage, but a 
microphone of the 
transverse - current 
type, such as that 
described in The 
Wireless World of 
January nth, 
1935, gives on an 
average something 
less than 0.1 volt ; 

possibly 0.05 volt 
would be a more 
accurate figure. This is just about one - 
tenth of the output from the average type 
of gramophone pick-up. 

Thus to obtain a comparable sound 
output from the loud speaker an addi- 
tional amplifying stage giving a gain of 
about ten times is needed. 

For various reasons it is not practical 
to place the extra valve after the final 
stage in the set. Apart from the fact that 

Fig. I.-Pre-amplifier circuit with battery 
operation that enables a transverse -current 
microphone to be used with any broadcast 

set having pick-up terminals. 

if the additional amplification is attempted 
at this point a large power valve operated 
at a comparatively high voltage is re- 
quired, there would be involved, also, the 
bother of arranging switches to cut out the 
extra valve for radio reception. 

The most satisfactory way of obtaining 
the additional 
amplification is be- 
tween the micro- 
phone and the re- 
ceiver. The gain 
of this stage can 
then be adjusted so 
that the actual in- 
put to the gramo- 
phone terminals is 
about the same as 
that of the pick-up 
normally used with 
the particular set. 

A stage gain of 
the order required 
can quite easily be 
obtained from a 
small battery triode operated with an 
anode potential of from 6o to 8o volts. 

The use of a mains valve is not recom- 
mended since it is 
almost certain to 
introduce hum un- 
less very special 
care is taken and 
some extra smooth- 
i n g chokes a n d 
condensers are 
used. 

One advantage 
of employing bat- 
teries is that the 
whole of the extra 
parts can be 
assembled as a self- 
contained unit, and 
two wires only will 
then suffice to join 
it to the receiver. 

The circuit in 
Fig. r shows the 
general lay-out of a 
suitable unit for 
use with any car- 

bon microphone of the type mentioned. 
The two transformers Tr and T2 are 

microphone and intervalve AF trans- 
formers respectively. If Tr has a ratio of 
about t : to the volume control potentio- 
meter, R, should be 50,000 ohms. Trans- 
former T2 need have only a small step-up 
ratio, and a t : 2 component will serve 
quite well. Any general purpose two -volt 
valve can be used, though its rated ampli - 

Fig. 2.-Sometimes it is possible to simplify 
the unit by using the filament battery for 
the microphone, the modifications required 

being shown above. 

fication factor should not be less than 
about io. A Hivac type XL or a-Marccni 
or Osram Ltt are typical examples of 
midget valves suitable for use in this 
position. 

In order to obviate including a separate 
battery for supplying the microphone 
polarising voltage either the LT accumu- 
lator or a part of the HT battery.may be 
used. 

Some microphones will be quite sensi- 
tive on two volts, while others, may need 
six or more volts to give the best results. 

When the micro- 
phone takes its 
voltage from t h e 
HT battery t h e 
smallest potential 
that will give good 
results should 
always be used. 
This style of micro- 
phone has a resist- 
ance of about 300 
to 400 ohms so that 
on to volts, for ex- 
ample, it will pass 
25 mA or so. On 
6 volts, which is 
usually the lowest 
voltage tapping 

available, the current flowing will be of 
the order of to to 12 mA. 

From this it will be seen that whenever 
possible the microphone should be 
operated from the LT accumulator as the 
smaller sizes of HT battery are not in- 
tended to be discharged much in excess 
of 7 to 8 mA. 

The circuit in Fig. 2 shows the connec- 
tions and switching for operating the 
microphone from the filament battery. 

It would, of course, be quite a simple 
matter to arrange the circuit so that a 
separate microphone battery is used. 

H. B. D. 

/ RICAN 
TRANSMITTING 

VALVE. 
Thé Gammation 154 
valve has tantalum 
electrodes and a fila- 
ment consuming 6.5 
amperes at 5.o volts. 

The grid and 
anode are brought 
out through 

the sides of 
the bulb, thus re- 
ducing the capacity, 
and a standard 4 -pin 
UX base is used. At 
1,25o volts the valve 
will give an output 
of 15.5 watts as an 
AF amplifier under 
Class A conditions, 
and at 1,5oo volts it 
has an output of 200 
watts as a Class C 

RF amplifier. 
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ACCUSTOMED as I am to the baseness 
and black ingratitude of human 

nature, I must confess that I ' was con- 
siderably taken aback when strolling 
through the recently held Exhibition of 
Inventions, to come across one of my own 
brain children with absolutely nothing on 
it to indicate its parentage. I refer, of 
course, to the device for providing the. 
necessary smell accompaniment to our 
radio and television programmes, and to 
ordinary cinema films. 

Although it is quite true that in my 
original idea as published in The Wireless 

'World I suggested the application of 

smell to radio programmes and did not 
specifically deal with the question of con- 
verting the talkies into the smellies by the 
application of locally -generated odours I 

am, I consider, perfectly justified in 
thinking some little credit is due to me for 
imparting the basic idea. Should any of 

you be in any doubts concerning this I 
invite you to turn up the specifications of 
my invention on page 587 of the December 
6th, 1935, issue of The Wireless World and 
see for yourselves. 

The Smellies 

My idea of smellievision, or Radiolfac- 
' lion as I preferred to call it, went consid- 
erably further than this present device 
since the smells were to be controlled 
by wireless waves, and had it not been for. 
an unfortunate oversight on my part I, 
rather than others, might have occupied 
the limelight at the exhibition. As it was, 
I failed to find the slightest recognition 
given to my pioneering work in any -of the 
literature which I have brought away with 
me from the show. If, therefore, before 
very long you detect an unusual odour 
while enjoying the programme in your 
local cinema I would ask you to spare a 
kindly thought for me as being the person 
who put over the idea. I am now con- 
ducting preliminary experiments with a 
view to adding still further to your cinema 
enjoyment by bringing out the " feelies," 
but I am finding it difficult to secure the 
necessary delicacy to the impression of 
touch with my present crude apparatus. 

UNB 
By 

FREE 

GRID 

Here you see the recently 

exhibited cineolfactor in action. 

Love's Problems 
IHAVE had some fairly tough wireless 

problems in my time but I must con- 
fess that the particular one which I have 
recently tackled has beaten them all, and 
before starting the practical work I should 
be glad to know if any of you can suggest 
any improvements to my ideas. The 
problem was brought to my notice by one 
of the older of the little Grid Leaks 
(female species) whose friend has recently 
enticed some man, in a weak moment, 
into marrying her. It appears that the un- 
fortunate young man is not very well 
blessed with this world's goods and they 
propose, therefore, to try the old foolish- 
ness of living on love in a cottage. It will 
not be long, of course, before they find as 
.I did long ago, that love is a far from 
satisfactory diet and is no substitute for 
roast beef and Yorkshire. This is, how- 
ever, no concern of yours or mine, but it 
has been necessary for me to mention the 
fact to you in order that you may be in a 
position to understand my difficulties. 

The " cottage " is one of those ultra- 
modern rabbit hutches which are springing 
up like mushrooms outside our large cities ; 

I mean the type in which you have to 
open the window and door if you want to 
stretch yourself upon getting out of bed in 
the morning. Despite all these drawbacks 
the intending Benedicts very sensibly do 
not intend to forgo the pleasures of 
radio, and, furthermore, are desirous of 
having a radiogram: Unfortunately there 
is simply no room for the ordinary type 
of radiogram, and it has, therefore, fallen 
to my lot to design a special instrument for 
them. 

The room in which it is desired to house 
the instrument is literally not large enough 
to swing a cat, although, as the estate 
agent pointed out to me rather coldly, 
when .I complained about it, there are not 
many people who indulge in this particular 
pastime nowadays owing to the activities 
of the R.S.P.C.A. I propose to solve the 
problem by building a receiver into an old 

/\SED 
ship's ' ` compactum " washstand, which I 
find I can pick up cheaply from the 
premises of a marine -store dealer, and I 
append my drawing herewith for your 
comments and criticisms. 

These compactums, as some of you may 
be aware, are frequently to be found in 
the cabins of cargo boats and other vessels 
not piped for running water. As their 
name implies they are, of course, built for 
compactness, and a basin is fixed to a 
small platform which folds vertically into 
the apparatus when not in use. I propose 
to replace the basin by a " playing desk '' 
as you see in my drawing. These com- 
pactums usually possess a mirror behind 
which is a water storage tank, and I am 
replacing the mirror by the loud speaker 
fret and a horizontal tuning dial together 
with the necessary control knobs, while the 
works will fit into the erstwhile tank at the 
back. At the top of the instrument there 
is usually a rack for a water jug and 
tumblers, and these will be ideal for 
placing the wretched flowers which all 
women will insist on sticking on every 
available piece of furniture. The lower 
compartment, usually occupied by the 
waste -water tank, I propose to convert 
into a record storage cabinet. 

The newly-weds' radiogram. 

As I have said before, if any of you 
have any better ideas-more especially 
those of you who may have tried this love - 
in -a -cottage stunt-please let me know of 
it before I commence my labours. Please 
don't make the obvious suggestion of in- 
corporating an autochanger, but tackle the 
box -resonance question. Would it suffice 
to refrain from boarding -in the top and 
bottom of the loud speaker compartment 
or must 1 put in fretwork sides also? This 
is important. 
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Special Short-wave Types Compared with the 

Ordinary Domestic Collector of Signals 

HAVE had several requests to do 
some explaining about aerials. Until 
recently it has not been necessary for 
radio users to know the least thing 

about how aerials work. A few rules of 
thumb, such as putting the wire up as high 
as possible, keeping it away from walls, 
avoiding tramway standards as supports, 
soldering all joints (but better still have 
no joints at all), and cleaning the insula- 
tors with a stiff toothbrush twice yearly, 
were enough basis for a reputation as a 
" wireless expert." A similar set of rules 
covered the installation of the " earth "- 
use thick unjointed copper wire, avoid 
long runs, bury vast areas of metal in 
" damp subsoil " (if any), and water 
nightly during droughts, or connect to a 
main water (but not gas) pipe. 

All this may be very sound and useful 
practical knowledge, enough to carry most 
people quite happily through life (so far 
as the subject in question is concerned) ; 

but the man who really knows what he is 
doing may have still better reasons for 
breaking nearly all of these rules. Now 
that screened aerials, transmission lines, 
short-wave and ultra -short-wave aerials 
are coming into general use, the limita- 
tions of the rule -of -thumb " expert " are 
shown up rather painfully. 

Not that I propose to embark on the 
complete theory, in full textbook dress. 
But one ought to have a slightly better 
idea of things than that the aerial is a sort 
of feeler that picks up the waves. Be- 
cause, presumably, the more the feeler 
sticks out the more responsive it is, and 
that is hopelessly wrong where short waves 
are concerned. 

Perhaps the easiest way to get some sort 
of mental picture of what takes place in- 
visibly and inaudibly among the aerials 
that now disfigure the world's landscapes 
is to consider stringed musical instruments. 
One can feel and hear them vibrating, and 
having noted how they do it there is not 
quite so much difficulty in imagining how 
similar phenomena can take place in the 
electrical world which is outside our 
senses. 

Let AB in Fig. Ia represent any string 
of a piano, violin, ukulele, or other instru- 
ment. It is caused to transmit sound 

waves through the adjacent air by strik- 
ing, scraping, or plucking it, thus making 
it vibrate from side to side as suggested by 
the dotted lines. By doing so it alter- 
nately compresses and rarifies the air 
around it, causing waves to spread out. 
The frequency (more commonly known 

among musicians 
as pitch) depends 
on the length, 
weight, elasticity, 
and tautness of the 
string. 

Fig. 1.-A musical 
instrument string 
vibrating at i t s 
fundamental fre- 
quency and at its 

third harmonic. 

This system corresponds roughly to a 
radio transmitting aerial of the very simple 
type known as the dipole, used by Hertz 
about half a century ago, abandoned, and 
now revived for short-wave work-. Am- 
plitude of motion corresponds to current 
(amps, but not so named for that reason), 
and it is seen that vibration (or oscillation) 
of the string is set up by communicating 
motion to it somewhere about the middle, 
the ends being fixed. In the early days 
of radio an aerial was struck or banged 
into oscillation by pulling it and letting 
go (that is to say, by starting a sudden 
surge of. current in it), allowing the oscilla- 
tion to die away gradually, just as a piano 
string vibration dies away slowly when 
the key or pedal is held down. But now 
there are ways of feeding a continuous 
oscillation of the right frequency into an 
aerial, keeping it going all the time. But 
note that it must be fed at the middle or 
thereabouts ; not at the end. Current can 
no more flow in and out of the end of a 
wire than the fixed end of a string can 
move backwards and forwards. The dis- 
tance from any point on AB to the dotted 
lines in Fig. 1a represents not only the 
limits of vibration of a string, but also 
the current at each point in an aerial. 

The frequency of the radio transmitter 
is decided by the elasticity (capacity) and 

By 

"CATHODE 

RAY" 

weight (inductance) of the aerial, both of 
which depend on the length. A low fre- 
quency (long wavelength) usually necessi- 
tates a long aerial, but quite a short aerial 
can be used if it is weighted in the middle 
with an inductance coil, in the same way 
as low notes are obtained within a reason- 
able size of piano frame by weighting the 
strings with copper. But the- result is not 
so good in either case. 

Fundamental Wavelength and 
Harmonics 

Wavelength, of course, is just the speed 
of the waves divided by the frequency. 
Sound travels at about ',zoo feet per 
second, so the wavelength of middle C, 
which has a frequency of 261, is 4.38 feet, 
or 1.33 metre. 

When a violinist wants to get that 
amazingly high note with which his solo 
often ends he touches the string with his 
finger (producing another point of no 
vibration, technically termed a node- 
again a fortuitous pun) and obliges the 
string to vibrate at a higher frequency 
that it otherwise would (Fig. ib). These 
are harmonics, which must always be a 
multiple of the original or fundamental 
frequency. Similarly, an aerial that 
naturally oscillates at, say, 1,50o kc/scan 
be made to oscillate at 3,000, 4,50o, 6,000, 
etc. 

T 

R 

(a) 

(b) 

Fig. 2.-A receiving aerial R directed towards 
the transmitting aerial T is unresponsive. 
For maximum response it should be parallel, 
with its axis at right angles to the line joining 
the two. Diagram b represents a current 
wave ; the amplitude of current at any 
distance along the axis corresponds to the 
amplitude of movement at any point along 

a vibrating string. 

So much for the transmitting end. Sup- 
pose you have two pianos (or harps, or 
banjos) and play one note. The corres- 
ponding string in the other instrument, if 
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Aerials- 
accurately tuned, begins to vibrate ; but 
its faint sound is overwhelmed by the first. 
However, it can actually be observed if 
the experiment is done with tuning forks. 
The wave travelling through the air 
strikes the " receiving " string, and if it 
is tuned correctly sets it going too. The 
radio equivalent is obvious. But note 
that a long -wave aerial may respond to a 
short wave that happens to be a harmonic. 
There is another point about reception. It 
will not do to havé the receiving aerial 
pointing any old way. If a receiving 
aerial (R in Fig_ za) is pointing straight 
at the transmitting aerial T, there is 

nothing doing. The maximum results 
occur when the two are parallel. This 
rule is liable to be upset by reflections 
from the ground, and other disturbing 
effects. 

Remember that all this time I am re- 
ferring to, dipole aerials. The ordinary 
pole -and -wire aerial of the backyard is a 
more complicated arrangement that has 
yet to be dealt with. In the meantime 
this discussion chieflÿ concerns ultra -short- 
wave radio; °for a reason that is now to be 
revealed. 

Fig. 3.-When a coil is inserted at the centre 
of a dipole aerial, its inductance takes the 
place of part of the aerial, which must be 
shortened to respond to the same wavelength. 
The dotted lines show the amplitude of 

current along the aerial. 

I have already mentioned that there is 
some connection between the length of an 
aerial and the frequency-and hence the 
wavelength-to which it tunes. The con- 
nection is a rather uncertain one, because 
aerials are usually-one may say almost 
invariably-complicated by coils and con- 
densers put there (i) for feeding in or 
drawing out the oscillations, and (2) for 
varying the tuning in a more convenient 
manner than by altering the length of the 
aerial itself. But if the aerial consists of 
a plain straight wire or rod, with nothing 
else anywhere near it, the natural funda- 
mental wavelength is double its own 
length. So it is called a half -wave aerial. 

If you draw a diagram of a wave of 
current (Fig. 2b) you will see that half 
of this is the same as the diagram showing 
the current at each point along the length 
of an aerial. And if a simple aerial is 
oscillating at the third harmonic, it accom- 
modates three times as much wave 

(Fig. ib), so it is a 
2 

-wave aerial, and 

there is a similar correspondence between 
the current diagram and the diagram of 
the waves themselves. 
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Fig. 4.-The same as Fig. 3, with the addition 
of voltage lines, showing that at any part of 
the aerial where there is zero current there 
is maximum voltage, and vice versa. There 
is obviously a comparatively high voltage 

across the terminals of the coil. 

Practical example : What is the length 
of a dipole aerial to resonate fundament- 
ally to Droitwich (1,50o metres)? Answer : 

"°", or 75o metres, or 2,28o feet. Which 
is absurd (from a practical point of view), 
especially when it is remembered that it 
ought to be spaced several times its own 
length from all other objects, such as the 
earth. 

Another example : What is the length of 
a dipole to tune to 
the Alexandra Palace 
sound channel (7.2 
metres) ? Answer : 

feet, which is reason- 
able, especially a s 

owing to the necessity 
for coupling and tun- 
ing the aerial by means 
of coils and /or con- 
densers, it is ahvays 
rather shorter than 
half a wavelength. 

Fig. 3a shows the 
current diagram of a 
half -wave unloaded 
aerial. When a coil is 
used, the inductance 
of the aerial must be 
correspondingly reduced by cutting a 
chunk CD out of the middle, and as the 
coil is a " concentrated " part of the circuit 

it is relatively ineffective as an aerial. The 
reception is reduced, as suggested by Fig. 
3b. 

On the other hand, an enthusiast situ- 
ated on a larger plot than the average 
modern dwelling might feel that he had 
room for more than a mere ii feet of 
dipole. But reference to the diagrams 
shows that the current does not keep on 
increasing as the aerial is made longer ; 

on the contrary, in a full -wavelength 
aerial the current at the centre is nil ! At 
long wavelengths nearly all the inductance 
resides in the tuning coil, so that the 
active portions AC and DB (Fig. 3a) are 
minute parts of the whole, and any in- 
crease in them is well rewarded. 

Before objecting that dipoles, even of 
the heavily loaded sort, are never used for 
long -wave reception, bear with me a little 
longer while I dispose of short waves first. 

Minimum Current : Maximum 
Voltage 

An important addition to the current 
diagram is a voltage curve, which can be 
drawn in by remembering that maximum 
current is minimum voltage and vice versa. 
Theoretically you could touch the exact 
centre of a well-balanced high -power 
transmitting aerial, where the maximum 
current is flowing, without burning the 
end of your finger. But the ends of the 
aerial must be well insulated, for they take 
the full voltage. Fig. 4 is the same as Fig. 
3 but with the voltage curves added. There 
are methods of coupling a dipole aerial by 
voltage, and they obviously must be ap- 
plied at or near an end. 

It is all very well to talk about coupling 
to an aerial, but when for effectiveness 
it is suspended in mid-air it is asking 
something. An ordinary lead-in would 
add to the length of the aerial and upset 
the calculation entirely. But it has been 
found that if two parallel wires, or con- 
centric tubes, are used, the same voltage 
and current relations along the length 
hold good ; and that if the wires are close 
together they do not act as an aerial to 
any great extent. The diagrams show that 
although current and . voltage change as 
one moves along the wire, after half a 
wavelength they come back to the original 

Fig. 5.-It is generally awkward to instal the receiving apparatus 
at the centre of the aerial. A parallel line of a multiple of half the 
wavelength enables it to be located any reasonable distance away. 

conditions. So a feeder consisting of any 
number of half -wavelengths can be in- 
serted without making any difference, 
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Aerials- 
other than a slight loss. Fig. 5 shows how 
a coupling coil can be located more con- 
veniently by this means. In transmitting 
stations, for example, a great many half - 
wavelengths have to be inserted to bridge 
the distance from the oscillator to the 
aerial. And the same methods are used 
in short-wave and ultra -short-wave recep- 
tion. Actually, there is a great deal more 
" to it " than I have mentioned-imped- 
ance matching, tuned and untuned 
feeders, and so forth ; mostly with a view 
to getting every bit of efficiency possible. 
But the foregoing may serve to introduce 
the subject. 

Earthed Aerials 

The reader who is accustomed only to 
the " ordinary " aerial will no doubt have 
been surprised at the complete absence 
above of any reference to earth, except 
indirectly as something to be got away 
from as far as possible. The earth is, 
historically, a subsequent complication. It 
was found that if half a dipole were stuck 
vertically out of the ground, making good 
electrical contact with the earth, it be- 
haved very much as if the other half, were 
below the surface (Fig. 6). Ground level 
marks the middle of the dipole. This is a 
good deal more convenient for many pur- 
poses, particularly for long waves. A 
vertical aerial in its simplest and truest 
form is comparatively rare. The height 
is nearly a quarter.. of a wavelength (over 
1,000 feet in the case of Droitwich), less 
that replaced by the coupling coil. For 
domestic reception it is usually very 
troublesome to raise ,the aerial more than 
about thirty feet. And the "effective 
height " is greatly 
reduced by t h e presence of 
adjacent buildings 
and other obstruc- 
tions. 

Fig. 6.-The " ordi- 
nary " aerial, with 
the earth connec- 
tion, may be looked 
on as a half -buried 

dipole. 

The inverted L aerial lends itself much 
better to a domestic environment. The 
horizontal portion, or "flat top," adds 
nothing to the voltage generated by the 
passage of the radio waves, assuming per- 
fectly level ground with no excrescences 
such as houses ; but in actual situations 
there is no doubt that it does help. This 
is proved by the reception that is obtained 
when the downlead is screened to reduce 
interference. And in any case it increases 
the current set up in the aerial by a given 
voltage, by reason of the much greater 
capacity. It forms, in fact, one plate of 
a condenser, the other being the earth. 

The subject of the screened-downlead 
aerial for excluding interference has been 
very frequently explained. It furnishes an 

example of how the old rule against bring- 
ing the downlead very close to earthed 
objects may be successfully defied, pro- 
vided that there is a transformer to step 
down the voltage and impedance. 

Fig. 7.-To minimise the already small 
amount picked up by a parallel -wire down - 
lead, the wires are crossed over at intervals. 

The twin wire feeder, used for short- 
wave dipole aerials, also serves as an anti - 
interference system, but as for efficiency 
there is a spacing of several inches the 
pick-up is not negligible. It can be made 
so, however, by reversing the wires at 
intervals with special insulators (Fig. 7) ; 
any voltage picked up by one section is 
opposed and neutralised by the next. 

On the Short Waves 
IN discussing my last notes with G2MV, 

it became apparent that a little further 
explanation of the point dealing with the 

march of the sunspot cycle from 1749 to 
1936 might be welcome. 

The point which it was desired to empha- 
sise was that, although we have a con- 
tinuous record of sunspot activity from 1749 
to date, we have only experienced one sun- 
spot maximum period, i.e., 1927-28, from 
the short-wave communication standpoint. 

Moreover, the maximum of 1927-28 was 
not a particularly large one when compared 
with some of those which preceded it during 
the period over which we have records. 

In fact, when one examines the con- 
tinuous curve from 1749 it can be seen that 
during some of the maximum periods, which 
occur at approximately every eleven years, 
the activity reached almost twice that of 
the first radio maximum in 1927-28. ' 

It therefore follows that the coming sun- 
spot maximum in 1938-39 may be either 
smaller or greater in intensity than its 
immediate predecessor, and at the moment 
it looks as if it will be greater, which means 
higher frequencies, or still shorter waves. 
Nobody, from a study of short-wave condi- 
tions in October of last year, would have 
thought that the optimum frequency for 
evening transmission from New York would, 
this year, be as high as it is at the moment, 
i.e., 17 Mc/s (16 m.). 

Due to the increased solar activity, there- 

fore, the tendency is to make use of the 
higher, or daylight, frequencies for a much 
greater percentage of the day (even in 
winter) than we would do during the sun- 
spot minimum years. Quite apart from 
changing propagation conditions, too, im- 
provements in aerial and transmitter tech- 
nique are also increasing the higher limiting 
frequency for any given circuit, so that even 
given equal intensities in the maximum of 
'27-'28 and '38-'39 we may expect to see 
even higher frequencies used in the latter. 

A final reference to sunspots might be to 
remark that signals generally improve in 
strength during the maximum years because 
a greater proportion of the high -angled 
radiation is bent and returned to the earth ; 
less of the energy radiated in this manner 
being lost to outer space. 

Before turning to the review of conditions, 
a reference must be made to the return of 
z8 Mc/s (ro -metre) activity during the last 
week in September, and some of the U.S. 
group really gave outstanding results on the 
loud speaker as late as 7 p.m. G.M.T. 

Among the best signals were WIHQN 
using 15o watts into a horizontal wire 7 half - 
waves long and running east and west, 
WzHFS, WzJKV and W5CEE. On 32 
Mc/s (9 metres) several police transmitters 
have again been well received on a domestic 
all -wave receiver, the best being WzXCN. 

From My Log 

My notes for the period under review begin 
on Thursday, September 24th, and at 
7 p.m. G.M.T. conditions were active up 
to 20 Mc/s (14 metres) at least, and on 
15 Mc/s WzXAD, using his European beam, 
was a local station signal. 

Active conditions were noted on 28 Mc/s 
on Friday, September 25th, the half -wave 
of WQP being particularly strong. 

At midnight both W8XK on 15 Me /s and 
WzXE on xi Mc/s were very good, as also 
were WIXK and W2XAF on 9 Mc/s; whilst 
even W3XAL on 6 Mc /s was lair. VP3MR, 
Georgetown, was good in this band. 

Some surprisingly good signals from the 
U.S. amateurs on 14 Mc /s were intercepted 
on Sunday evening, and in particular the 
performance of W3APO on this occasion 
was better than the best heard 'from any 
U.S. commercial station. 

Conditions remained similar to the above 
over the week , from September 28th to 
Friday, October 2nd, W3XAL on 17 Mc/s 
being a consistently good signal during the 
evening till close down (r1 . p.m. B.S.T. 
during the week in question). 

Round the world echo was noted on the 
Empire transmitters GSG (17.79 Mc/s) and 
GSH (21.47 Mc /s) at midday, Saturday, 
October 3rd, and during the morning and 
afternoon very strong signals were received 
from Alexandra Palace on both the sound 
and vision frequencies. 

Later Saturday afternoon fair signals were 
obtained from Bandoeng PMH on 15.15 
Mc/s (next to GSF). 

At 11.3o p.m. on Sunday W2XAF, 
WIXK and COCH were all fair to good on 
9 Mc / s, also conditions seemed more favour- 
able than usual on 28 Mc/s. 

Since September 1st W2XAF has been 
using a horizontal dipole for all trans- 
missions, which no doubt accounts for the 
increased strength lately. WzXAD, too, 
has been using a European beam regularly 
and will probably change to low -power 
modulation in the near future. 

ETHACOM13ER. 
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Broadcast Brevities 
NEWS FROM PORTLAND PLACE 

Start of the Television 
Service 
MONDAY, November znd, 

will see the start of the 
B.B.C.'s regular television ser- 
vice from Alexandra Palace. 
That the " send-off " will be 
appropriately auspicious need 
not be doubted. 

The programme on the open- 
ing day will not be too ambiti- 
ous. The inaugural ceremony 
at 3 p.m. is expected to last 
some fifteen minutes, and will be 
followed by a news reel and a 
variety show. 

In the evening will be pre- 
sented another edition of " Pic- 
ture Page," one of the most suc- 
cessful programme ideas yet 
exploited in television. 

Prominent personalities and 
stars of the stage and screen will 
be featured in the programme 
from the very hginning. 

High Speed Make -Up 
Mary Allan, he make-up ex- 

pert, is among the heroines of 
these early days of television. 
Unaided, she made beautiful all 
the members of Henry Hall's 
Band in one hectic hour before 
they appeared last week in what 
was generally considered to be 
among the best programmes of 
the tests. 

The roll of honour must also 
include D. H. Munro, Produc- 
tions Manager, who keeps things 
humming and oscillates so 
rapidly between studio floor and 
office tower that he has been 
seen in both places at once. 
D. C. Birkinshaw, Engineer -in - 
Charge, who supervises Marconi- 
E.M.I. and Baird operations 
with the tact and patience of a 
traffic policeman ; Dallas Bower, 

who combines elaborate pro- 
gramme production with film 
supervision in his spar e 
moments ; Cecil Madden, deviser 
of " Picture Page "-in fact, the 
list could justly include the 
whole staff, everyone being fired 
with the determination to make 
television a success. 

Surprise for the Conductor 
Hyam Greenbaum experi- 

enced a shock on the second day 
of the tests. Having conducted 
the Television Orchestra in the 
closing cadence of a tune for the 
film " Television Comes to Lon- 
don," he stepped back to note 
how the orchestra appeared on 
the screen of the check receiver 
in a darkened corner of the 
studio. He rubbed his eyes in 
amazement at an apparent 
miracle, for the orchestra's 
official red jackets had been 
strangely transformed into the 
flowing garments of a gypsy 
band. 

It took him a few feverish 
seconds to realise that the trans- 
mission had been rapidly faded 
over to Younkmann's Czardas 
Band in the Exhibition Hall of 
Alexandra Palace. 

¡o, t,71 <4,1 

Study in Contrasts 
THE " Saturday Contrast 

programmes are not belying 
their title. 

It is a far cry from the banks 
of the Thames in the heart of 
London to the banks of a quiet 
Warwickshire canal-the two 
spots from which the Saturday 
Contrasts are to be radiated on 
the afternoon of October z4th. 

The London affair will be a 
sound picture, with running 

commentary by Capt. E. H. 
Robinson, on a small bore rifle 
contest at Shell-Mex House, 
Victoria Embankment, between 
Lensbury and Britannic House 
(the national champions) and 
the London district teams. 

From Warwick will come a 
description (" running commen- 
tary " would hardly apply in 
this case) of coarse fishing in the 
canal at Lowsonford. Mr. 
G. H. P. Higginson will take 
the microphone to the canal 
bank. 

It is hoped that the fish wil 
rise to the occasion. t 
Points About the Pips 

HOW many listeners realise 
that the Greenwich pips 

are not always precisely punc- 
tual? The B.B.C., which 
always prefers truth to romance, 
confesses to enquirers that the 
last of the six pips is sometimes 
as much as one -twentieth of a 
second late. Occasionally, let it 
be whispered the pip is corre- 
spondingly early. 

Time Signals v. Artistic 
Effect 
Although the Greenwich time 

signals are radiated at frequent 
intervals during the day, they 

are occasionally suppressed if 
likely to interfere with the 
artistic presentation of a pro- 
gramme. (In concerts of 
modern music the pips some- 
times enhance the general 
effect.) 

When a time signal. is sup- 
pressed it is usually radiated at 
the next available quarter. Two 
signals-those at 10.30 a.m. 
and 6 p.m.-are inviolate, as 
these are relied upon by ship- 
ping for the setting of chrono- 
meters. 

Broadcasting Two Nava! 
Battles 

FEW sea " dramas " in fiction 
or real life are rounded off 

with the completeness that 

THE " WORKS."-A peep in- 
side the transmitting hall of the 
new Scottish North-East Regional 
station at Burhead, which was 
officially opened on Monday last 
by Sir Murdoch MacDonald, M.P. 
The transmitter, which has been 
designed to a similar circuit as 
that used for the Lisnagarvey and 
Droitwich stations, delivers to the 
aerial a power of 6o kilowatts. 
The station operates on a wave- 
length of 395.5 metres, the same 
as that of the Scottish Regional 
transmitter at Westerglen, with 

which it is synchronised. 

makes the sea battles of Coronel 
and the Falkland Islands stand 
out in history. 

On November 1st, 1914, 
Rear -Admiral Craddock's cruiser 
squadron was defeated and 
partly destroyed by the Ger- 
man Admiral Von Spee's 
armoured cruisers off the coast 
of Chili. Five weeks later Ad- 
miral Sturdee, with Invincible 
and Inflexible, accomplished the 
task set him by the British 
Admiralty. Von Spee's 
squadron, fighting to the last, 
was sent to the bottom near the 
Falkland Isles. 

The story will be retold in a 
graphic broadcast in t h e 
National programme on Sunday, 
November 1st. 
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T is a characteristic of Pye productions 
that they invariably give the impres- 
sion of being well engineered. Not 
only are the mechanical details of the 

chassis a source of satisfaction to anyone 
with an eye for craftsmanship, but the 
electrical design generally reveals one or 
more points of originality suggesting a 
receiver which has been evolved -for a 
specific purpose rather than one which is 
a mere adaptation of some currently popu- 
lar circuit. 

Thus we find in the Tio that an RF 
amplifier is introduced for the two short- 
wave ranges only, and is cut out of circuit 
on the normal broadcast wave ranges 
where sufficient range is already provided 

Pye MODEL TIO 

AN ALL=\`UAVE RECEIVER OF HIGH 

OVER=ALL EFFICIENCY 

by the remaining stages of the 
circuit. Most designers leave 
the RF stage in operation on 
all wavebands in order to take 
advantage of the extra selec- 
tivity provided by the tuned 
intervalve coupling. This ad- 
vantage is not foregone in the 
Pye receiver, as the two groups 

long -wave ranges it is suppressed by 
applying negative bias and by connecting 
a by-pass condenser between anode and 
earth. 

The frequency -changer valve is of the 
octode type and is included in a balanced 
circuit designed to maintain good conver- 
sion efficiency without pulling on the 
shortest wave ranges. This valve and the 

IF amplifier which 
follows it are both 

FEATURES.-Type.-Table model superheterodyne for 
AC mains. Wave ranges.-(1) 13-33 metres. (2) 30-82 
metres. (3) 198-6Go metres. (4) 900-2,000 metres. 
Circuit.-RF amplifier (on short waves only)--octode 
,frequency-changer-var.nut pentode IF amplifier-double- 
diode-triode second detector-pentode output valve. Full -wave 
valve rectifier. Controls.-(1) Tuning. (2) Volume. 
(3) Variable selectivity. (t) Sensitivity. (5) Wave range. 
(6) Mains on -off switch. Price. -18 guineas. Makers.- 

Pye Radio Ltd., Radio Work; Cambridge. 

of coils preceding the frequency -changer 
valve each include four tuned circuits. On 
the medium- and long -wave ranges, how- 
ever, the circuits are coupled to form a 
bandpass filter without intermediate am- 
plification. 

The RF amplifier valve is of the 
variable -mu type bit is not controlled 
from the AVC line. On the medium- and 

controlled from the 
AVC line, and in the 
case of the fre- 
quency -changer there 
is an additional con- 
trol of sensitivity con- 
sisting of a variable 
resistance in the 
cathode return lead. 
This control is oper- 
ated by a separate 
knob on the front of 

the cabinet and with it is associated a 
switch controlling the bias circuits of the 
second -detector stage by means of which 
the inter -station noise suppression control 

The provision of RF amplification on the 
two short-wave bands only is a logical if 
unconventional feature of the circuit, 
which also includes variable selectivity 
and a simple but effective QAVC system. 
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may be put out of action. Quiet tuning 
between stations is effected by biasing the 
signal diode rectifier, and the sensitivity 
control in the frequency -changer stage 
determines the level above which the 
signal strength of a station is able to open 
up the rectifier circuit. 

The IF amplifier operates at 465 kc/s, 
and both the input and output trans- 
formers associated with it are of the type 
in which the coupling is varied mechani- 
cally. The neon -type tuning indicator is 

also operated from this stage, control 
being effected through the volt drop in the 
anode-decoupling resistance. 

A separate diode is used for the supply 
of AVC bias, and the triode amplifying 
portion of the second detector stage is re- 
sistance coupled to a pentode output valve 
capable of delivering 2.5 watts at 7 per 
cent. distortion to the 9 -inch moving -coil 
loud speaker. The tone -correcting resist- 
ance and capacity across the primary of 
the output transformer have fixed values 
designed to suit the characteristics of the 
loud speaker employed. 

Tone Control by Selectivity 

Tone control is, therefore, virtually 
carried out in the IF stage, and, with the 
variable selectivity control in the mid -posi- 
tion or a little below, very good quality is 
obtained with ample bass response, due to 
the effective baffle area of the large 
cabinet. There is no noticeable harmonic 
distortion at normal levels, with con- 
sequent clarity in orchestral items and 
other concerted music. Decreasing selec- 
tivity calls up a vigorous upper middle 
register response before the really high 
frequencies are reached, with the result 
that full -width audio -frequency reproduc- 
tion is best appreciated at a somewhat 
lower volume level. 

The variable selecticity alone does not 
provide quite sufficient top cut for the 

EXTERNAL 
LOUD SPEAKER 

CT 

interference which town -dwellers may ex- 
perience on the short-wave ranges. 
Accordingly the makers have arranged a 
switch contact at the maximum selectivity 
(low tone position) which connects an 
additional fixed condenser across the 
anode circuit of the pentode output valve. 
There was a good deal of local interference 
while the set was undergoing test, and the 
background noise on the short-wave range 

bands were entirely free from second - 
channel whistles. 

It was on these bands that the action of 
the simple but effective inter -station noise 
suppression circuit was best appreciated. 
The cut-off on each side of a station has 
the precision of a mechanical relay, and 
while the quality and volume of the station, 
when properly tuned, in no way differ from 
the conditions when the QAVC is out of 

MAINS 
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The chassis is rubber mounted and the power pack forms a separate unit and is 
mounted on a shelf above the main chassis. 

forced us to keep the selectivity control in 
this position except for a few powerful 
Continental transmissions. 

Of the efficiency of this set on the short 
waves there can be no doubt. On any 
afternoon after 3 p.m. (G.M.T.) Pitts- 
burgh, Schenectady and Bound Brook 
were all strong enough to force themselves 
on the attention of the listener without 
effort on his part while traversing the 
" ultra -short " waveband. Any fluctua- 
tions of signal strength came easily within 
the scope of the AVC system, the excur- 
sions of which could be verified by slightly 
mis -tuning a station and listening to the 
rise and fall of the side -band hiss. The 
selectivity provided by the two tuned cir- 
cuits preceding the frequency -changer en- 
sured that short-wave stations were, 
received at only one point on the dial, and 
for the same reason the normal broadcast 

action, the silence between stations is com- 
plete without even a trace of mains hum. 

The range of the' set on the medium- and 
long -wave broadcast ranges is more than 
adequate, and the omission of the RF stage 
is quite justified. With the QAVC circuit 
in action no fewer than eleven foreign 
stations, in addition to the various 
Regional B.B.C. programmes, were of 
sufficient strength in daylight to overcome 
the QAVC bias, and many more stations 
were available, though, of course, with 
more background noise with the QAVC 
switched out of circuit. Adjacent station 
selectivity was possible in all cases with 
the exception of the locals, where, in the 
case of the Brookmans Park transmitters, 
one channel was lost on either side of the 
National and r channels on either side of 
the Regional when using the set in Central 
London, The high sensitivity is main- 
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Pye All -Wave Receiver- 
tained on the long -wave range, and the 
Deutschlandsender was clearly received 
between Droitwich and Radio -Paris with 
but slight side -band splash from the 
former station. It is, perhaps, here that 
one feels most the need for a tone -control 
independent of the variable -selectivity 
control. 

The circular tuning scale is of ingenious 
design with four quadrants, one for each 
waveband. There are four pointers at- 
tached to a central boss, and as the scales 
are of necessity somewhat cramped the 
pointers are of the knife-edge variety so 
that relatively the same accuracy of read- 
ing is provided as with a larger scale and 
the thick pointers generally provided. In 
addition, there is an independent pointer 
which makes one complete revolution over 
a 36o deg. scale, and from it readings may 
be taken for future reference of the settings 
of stations not marked on the dial. The 
pointers are driven by a two -speed knob 
with a ratio of 200 : i for fine tuning, the 
slow-motion knob being fitted with a 
finger-tip control for ease of manipulation. 

At the back of the set sockets are pro- 
vided for the addition of -a gramophone 
pick-up, and an interesting type of low - 
capacity switch has been added as an ex- 
tension to the wave range switch spindle in 
order that the pick-up leads may not affect 
the radio performance. An external loud 
speaker of the low -impedance type may be 
added, and the Pye system of plugs and 
sockets enables any combination of in- 
ternal and external loud speaker to be 
made. By the simple process of reversing 
a connector plate the set can be instantly 
converted for 100-150 or 200 -250 -volt 
mains. 

In conclusion, we would congratulate 
the makers on the production of a very 
comprehensive instruction manual includ- 
ing much useful information on short-wave 
reception. 

Letters to the Eator 
Television Costs 

READING your leader in the issue of 
October 2nd, the paragraph, " It can- 

not be expected that members of the public 
in large numbers will put down nearly a 
hundred pounds for a television receiver 
until ...," made me ponder. 

If-and your estimates are fairly accurate -the cost of a receiver is to be one hundred 
pounds, where do you consider the public 
in large numbers are coming from? 

I should say, at a rough guess, that 8o 
per cent. of the listening public to -day could 
not afford twenty pounds, yet loo per cent. 
of licence holders are, through part of their 
annual los, fee, financing television experi- 
ments for the benefit of zo per cent. of their 
better -off brethren. 

I consider it is a scandal that the B.B.C. 
should be saddled with the responsibility of 
finding the cash for television, to the detri- 
ment of the ordinary broadcast programmes, 
and thereby to the majority of their regular 
listeners. 

Pick up " The Radio Times " ; you will 
find that week after week the book is, with 
monotonous regularity, the same pro- 
gramme, same artists, the same orchestras, 
at the same time, same day. This savours 
of contracts to obtain minimum rates, and 
by tying the B.B.C. to television we are 
not helping them to avoid it. 

This brings us to your second paragraph, 
programme value. 

Are the licence holders to be expected 
to pay a heavier licence to allow the B.B.C. 
to compete with other interests? It is 
rather looking ahead, but I do think the 
point will arise, and it is better to face it 
now. 

At present " television " is, so to speak, 
a rich man's plaything. The average man, 
apart from appreciating the wonders of it, 
is not actually looking forward to it. And 
why? 

He has learnt from bitter experience, 

The Editor does not hold himself 

responsible for the opinions 

of his correspondents 

with his four- or five -valve set, how costly 
replacements are. What is he going to do 
if he had a television receiver with about 
twenty valves and a cathode-ray tube to re- 
place at times? 

How is it certain firms can advertise skele- 
ton sets containing six B.V.A. multiple 
valves at a price of £7 ? Valves could be 
sold to the public at half their present prices 
with a handsome profit. This problem has 
got to be tackled before the average man 
thinks of increasing his liabilities with a 
television set. 

With all the best respects to the Wireless 
World, and, let me add, which I purchase 
each week, not as a technical man, but be- 
cause of the interesting matter which it 
contains in its pages. 

E. W. A. MACKENZIE. 
Tottenham, N.17. 

ie Optical Problems in Television" 
IWAS very interested in the article under 

the above title by Mr. Percy W. Harris. 
He raises a point which is often overlooked, 
that the phenomenon of persistence of vision 
and the problem of flicker in television re- 
ception is not so easily solved as in cinemato- 
graphy. 

It has long been realised that flicker is a 
function of brightness ; but we were led to 
believe that flicker would disappear at a 
picture frequency round about 40. 

Unfortunately, this is not the case with 
television. In fact, with the present-day 
high -definition television, in spite of a high 
picture frequency, flicker is still apparent, 
which, of course, is accentuated by the im- 
proved illumination of present-day cathode - 

SUMMARY OF SETS TESTED AND REVIEWED BY THE WIRELESS WORLD 
For the convenience of potential purchasers of manufacturers' receivers, the following list has been compiled 
of sets reviewed in the pages of The Wireless World' from July 3rd to October 9th. This list will be supplemented from time to time with the details of the latest reviews. Earlier lists of reviews published 

since October 4th, 1935, were printed in the issues of Marèh 27th and July 3rd, 1936. It is possible to give only a brief summary here, and readers are referred to issues, dates of which are given 
in the last column, for the full reviews. 

Maker. Set. Type. 
Circuit, Valves 

excluding 
rectifiers. 

Wave Ranges. Price. Reviewed. 

A.C. Cossor, Ltd. ... ... ... ... 
Philips Lamps, Ltd. ... ... ... ... 
Murphy Radio, Ltd. ... ... ... ... 
Degalliers, Ltd.... ... ... ... ... 

McMichael Radio, Ltd. 
The Gramophone Co., Ltd. ... ... ... 

Ifarconi's Wireless Telegraph Co., Ltd. ... 
Philips Lamps, Ltd. ... ... ... ... 

Pilot Radio, Ltd. 

378 ... ... 
246B ... ... 
B23 ,.. .,. ... 
Challenger 524 

365 
H.M.V. 485A :.. 

RG34A ... ... 
795A ... ... 

U650 

Table 
Car Radio 
Table 
Chassis 

RG 
RG 

Table 
Table 

Table 

Straight 3 (A) 
Superhet 6 (*) 
Straight 3 (B) 
Superhet 21 (A) 

Superhet 4 (A) 
Superhet 5 (A) 

Superhet 9 (B) 
Superhet 4 (Al 

Superhet 5 (A) 

M, L.........8 
.. M, L ... ... 

M, L .........6 
8-16, 16-57.5, 57-187, 

187-555, 850-2,050 m. 
M, L.........29 
7-16, 16.7-51, 46-140, 

185-560, 750-2,200 in. 
14-200 m. (5 bands) .. 
16.7-51, 200-585, 725- 

2,000 m. 
16-52, 48-150, 175-550, 

750-2,100 m. 

£ . s. d. 
8 0 

17 17 0 
7 6 

40 0 0 

8 0 
37 16 0 - 
18 18 0 

16 16 0 

1936. 
July 3rd 

10th 
24th 

Aug. 7th 

21st 
Sept. 11th 

25th 
Oct. 2nd 

9th 

Abbreviations : RG = Radio -gramophone ; A = AC; B = Battery ; M = Medium ; L = Long. * 12 volts. 
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ray tubes. We are still looking for larger 
images and still more illumination, and so 
under existing conditions flicker is likely to 
remain. 

I am at present interested in a scheme 
where frequency economy is essential, but 
with a new method of synthesis it is anti- 
cipated that flicker will be overcome even 
when a comparatively low picture frequency 
is used. 

In conclusion, I do not consider that it 
will be essential to have an image made up of 
so great a number of lines as 50o, as sug- 
gested by Mr. Harris, when we have learnt 
the right way to analyse our image. 

London, S.E.9. R. W. CORKLING. 

Single -Span Receiver for Short 
Waves 

JSHOULD be pleased to hear from any 
of your readers regarding the means they 

used in adapting their Single -Span receiver 
to include the short-wave range. 

I had looked forward to an article in The 
Wireless World on this conversion, parti- 
cularly after the reference to the subject in 
the " Hints and Tips " column of May lath, 
1934, and I regret this has not been done. 

Regarding the Single -Span receiver itself, 
when linked to the " W.W." P -P quality 
amplifier and a good loud speaker, I have 
nothing but praise. It is all that a good 
set should be, and I feel that it is worthy 
of having its field of usefulness extended 
by the addition of a short-wave range. 
Will one of your more experienced readers, 
who has made this alteration, help in this 
matter? 

Appreciating your very able efforts ,,to 
"keep us well abreast of modern radio 
developments. H. J. G. 

Edinburgh. 
[The Single -Span principle is not directly 

adaptable to SW reception, since on these 
wavelengths an aerial filter would not be 
very effective in reducing second -channel 
interference. There is no reason why such 
a set should not be successful on SW, how- 
ever, if a tuned aerial circuit is substituted 
for the filter.-ED.] 

Receiver Specifications 
JHAVE just read again the correspon- 

dence columns in your issue of Septem- 
ber oath, and I see that Mr. Haywood, of 
Coventry, is making a claim to `,` stage " 
rating for B.T.H. I should like to point 
out to Mr. Haywood that the Ediswan (?) 
' ` two -stage " set was a three -stage receiver, 
as it contained a detector with tivo stages 
of A.F., the valves for these latter being 
contained in one envelope, and_ called by 
the makers TS2. 

This, however, is by way of introduction. 
I should like, if I may, to criticise some of 
the specifications put out by manufacturers 
nowadays when describing their receivers. 

It is easy to get hold of makers' cata- 
logues at any radio shop, and I would sug- 
gest that anyone interested should get a 
supply and read them in a perfectly un- 
biased attempt to get any information 
about the goods " described." 

For myself, I can claim twelve years' 
service experience, and quite average 
common sense, but I must admit that in 
some cases it takes me half an hour's study 
to discover whether a set is for AC or uni- 
versal supply, and that in a number of cases 
this is finally solved by the acquaintance I 
have with the manufacturers' 
letters." 

" type 

If proof of this is required, I would point 
out that all the catalogues in the shop 
where ][ work have been gone over and 
marked " AC,' " U " or " B " to indicate 
the power supply. 

Again, it is very kind of manufacturers 
to give one a coloured plate of the receiver, 
but it is awkward when. asked " How many 
valves? " to have to admit ignorance, 
because the manufacturer will not supply 
the information. It is also bad that a 
superheterodyne can only be distinguished 
from TRF because somewhere in the text 
one sees mention of a heptode. 

Further information that should be sup- 
plied is the power consumption. Of course, 
one can always measure this, but the manu- 
facturer surely knows how much his pro- 
ducts 'take from the power supply ! 

And finally, some statement of absolute 
sensitivity and top cut-off would be very 
welcome. I observe one manufacturer this 
year is putting out a dial showing the IF 
band width. Most users will not know 
what the figures mean, but this is a step 
in the right direction. 

Do the manufacturers want to sell sets, 
or pigs in pokes? H. MOORBY. 

Inverness, N.B. 

Home Recording 
IHAVE read with interest the article on 

home recording by Mr. Robert W. 
Bradford, in the September 25th issue, 
and I would like to endorse his praise of the 
V.G. recorder and records, they are excel- 
lent. When replaying there is no need for 
any scratch filter whatsoever, and the full 
frequency response of a high fidelity radio- 
gram can be used without a trace of needle 
scratch. Also the quality of the recorded 
item, whether it be music or speech, is like 
the original-whether it be radio or micro- 
phone. 

I notice that Mr. Bradford is using an 
expensive " Level Indicator," perhaps the 

cheap method I use may be of use to experi- 
menters in this field. If the cutting head 
is wound to 15 ohms (V.G. supplied me 
with one at no extra cost), then a 6 -volt. 
0.04 amp. lamp will give a very clear indica- 
tion of volume level, being just alight for 
normal volume recording. At present I am 
using a circuit I have devised for prevent- 
ing the amplifier giving more than a pre- 
determined output, however loud the in- 
put. I have made many records with the 
circuit in use, and have not had a trace of 
distortion anywhere. The persons singing 
or playing can do just as they please, and 
recording is merely putting the cutting 
head to the blank disc, and stopping the 
motor at the end. G. P. DENNY. 

Worthing. 

Modern Radio Communication, Volume I, 
6th edition, by J. H. Reyner, B.Sc. 
(Hons.), A.C.G.I., D.I.C., A.M.I.E.E., 
M.Inst.R.E. Pp. 33o + xiü and 157 
illustrations. Sir Isaac Pitman and 
Sons, Ltd., Parker Street, Kingsway, 
London, W.C.2. Price 5s. 

THAT this volume should run to its sixth 
edition is sufficient evidence of its 

merits. It takes its place among thé more 
important of elementary textbooks for seri- 
ous students of radio communication, espe- 
cially prospective candidates for preliminary 
and intermediate examinations. 

Although the size of the volume has not 
been changed, several improvements and 
some slight corrections have been made. 
Only fundamental principles are treated, and 
the use of mathematics has been avoided as 
far as possible. For the proofs of certain 
statements and formulæ, too advanced for 
an elementary textbook, the reader is re- 
ferred to Volume II. Most chapters conclude 
with one or more examples for the student 
to work, and numerical answers are given at 
the end of the book. Specimen examination 
papers are also given. O. P. 

Alphabetical Tuning Scale 
M UCH ingenuity has been devoted to the MUCH 

of tuning scales, but so many 
designs that provoke our admiration at a 
first introduction fail to stand the crucial 

The Burns tuning dial, allowing station names 
to be grouped alphabetically or in any other 

order desired. 

test of practical use. So far as those show- 
ing station names are concerned, a common 
shortcoming is that the names are grouped 
on the dial in a sequence corresponding to 
their position in the radio spectrum, and, 
unless the user can memorise the approxi- 
mate position of a desired station, its loca- 
tion may take some time. 

Alphabetical or geographical grouping is 
an obvious remedy for this, but it is one 
that tends to complicate the design of the 
tuning system. 

A dial that seems to offer a highly prac- 
tical solution to the problem has been de- 
signed by Mr. W. A. Burns ; its operation is 
almcst self-evident from the accompanying 
illustration. A rotating drum, suitably 
linked to the condenser spindle, is marked 
with dots which correspond to the various 
stations when registering with the edge of 
the station -name scale. Circumferential 
lines drawn on the surface of the drum in 
the manner shown give clear indication as 
to whether right- or left-handed rotation 
of the knob is required for tuning -in the 
desired station. 

It is understood that the system of con- 
struction, which is clearly susceptible to 
modification to suit special requirements, is 
the subject of a patent application. 
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Cheaper Radio Telegrams 
A NEW night wireless tele- 

graphic service has been 
introduced for the convenience 
of passengers on transatlantic 
liners who desire to communi- 
cate cheaply with the U.S.A. 
Telegrams handed in . before 
midnight will be delivered on 
tlae following morning, the 
charge being a flat rate of 
19 cents per word to any part 
of the United States. The 
ordinary rate varies from 21 
to 29 cents according to the 
distance of the destination from 
the coast station. This service 
will be available on ships of all 
nationalities. 

Fiji Islands. Calling 

SINCE 
the installation of the 

new transmitter at the 
Suva short-wave station, a very 
considerable increase in range 
has taken place. Amalgamated 
Wireless (Australasia), which 
operates the station, is par- 
ticularly anxious to receive 
reports from this country, and 
would gratefully acknowledge 
any which are sent either to 
Suva or to the head office at 
Sydney, N.S.W. The station 
works on 9,540 kc/s (31.45 
metres), and may be heard from 
10.30 a.m. to midday (G.M.T.) 
daily except Sunday. 

In Old Baghdad 

IRAK is apparently deter- 
mined to make herself as well 

known to the nations of the 
world as she was in the days of 
the great Caliph, as it has been 
decided to erect a high-powered 
station about 12 miles from 
Baghdad. The station will be 
designed and built on the most 
modern lines, and the prepara- 
tion of plans has been put into 
the hands of Mr. Barlow, the 
British radio engineer recently 
engaged by the Irak Govern- 
ment to advise' them on wireless 
matters.. 

New Use for Ultra -shorts 
THE' application of ultra -short 

waves have been many and 
varied, the latest idea in the 
U.S.A. being to use them in 
order to enable the driver and 
guard of a railway train to keep 
in telephonic communication 
with each other. It might be 
thought that an ordinary line 
telephone would serve the pur- 
pose equally well and be far less 
expensive. Apparently, how- 
ever, American trains are greatly 
addicted to the habit of break- 
ing a coupling, and it is just at 

CURRENT TOPICS 
News of the Week in Brief 

such a period that a vital need 
is felt for communication be- 
tween the two severed portions 
of the train. 

Bombay Police Wireless 
THE use of wireless by the 

various police forces of the 
world is gradually spreading, 
the latest addition to the ranks 
of users being the Bombay 
police. At first two cars only 
are being equipped with appa- 
ratus, these carrying out experi- 
mental work in conjunction with 
the installation at police head- 
quarters. After the expiry of a 
year the position will be re- 
viewed, and, if favourable .results 
have been obtained, the use of 
wireless will be greatly extended. 

Review 
but would send out their own, 
it being proposed to provide 
three programme channels to 
give, respectively, light music, 
classical music and talks. 

Wireless Theory at Fault ? 

IT has long been one of the 
axioms of radio that the 

speed of wireless waves is similar 
to that of light waves, namely, 
about about 300,000,000 metres 
per second. According to re- 
ports received from France, 
however, experts are now throw- 
ing considerable doubt upon 
this figure, it being alleged that 
the speed of wireless waves is 
niuch " slower, the actual figure 
given being 250,000,000 metres 
per second. This astonishing 

TELEVISION FOR ALL. Co-operation between the Southern Railway 
Co. and Baird Television, Ltd., has enabled a further series of free 
demonstrations of television to take place daily at Waterloo Station 
during the normal periods of transmission from Alexandra Palace. 

The present times are 11 a.m.-noon and 3-4 p.m. daily. 

America and Sponsored 
Programmes 

THERE are signs that many 
American listeners are get- 

ting a little tired of the adver- 
tisements accompanying the 
sponsored programmes of their 
broadcasting stations, and are 
showing a willingness to make 
a contribution towards the cost 
of programmes without adver- 
tising. They are not likely to 
get these programmes by wire- 
less, however, since there would 
be no guarantee that pirate 
listeners would not derive enjoy- 
ment from the programmes. 
without contributing towards 
their cost. The idea is to pro- 
vjde programmes to subscribers 
via landline after the manner of 
the relay exchanges over here. 
Already the sponsors of the 
scheme are making preliminary 
enquiries in several U.S. cities. 
They would not relay radio pro- 
grammes as is done over here, 

upsetting of pre -conceived ideas 
is said to be due to extensive 
measurements in connection 
with longitude determination in 
which all the large observatories 
of the world co-operated in 1933. 
These figures have not yet been 
confirmed, however, and, as the 
report somewhat naïvely adds, 
it would be very unsafe to draw 
any final conclusions at present. 

Test Match Commentaries 
DURING the present tour of 

the M.C.C. Team in Aus- 
tralia a special broadcast of one 
hour's duration will be made 
each day, commencing at 1.45 
p.m. (G.M.T.) from Melbourne, 
VK3LR, on 31.34 metres, use 
being made of a horizontal 
rhombic aerial directed on Lon- 
don. The programme, in addi- 
tion to cricket news and com- 
mentaries, will contain talks of 
general interest, sandwiched be- 
tween light musical items. An 

epitome of the week's Australian 
news in English, French and 
German will be featured on 
Sundays, Wednesdays and Fri- 
days respectively. The trans- 
missions will be preceded by the 
call of the Australian lyre bird, 
and, to assist identification still 
further, the midnight chimes of 
the Melbourne Central Post 
Office clock will be heard a 
quarter of an hour after the 
commencement of the pro- 
gramme. This transmission will 
be known as Programme D. 

Programme A, which is trans- 
mitted daily from 8.3o a.m. 
to 10 a.m. (G.M.T.), consists of 
talks, market reports, weather 
and news, and is intended pri- 
marily for listeners in the State 
of Victoria. Programme B con- 
sists of a relay of the National 
programme of the local medium - 
wave station, 3L0, and is trans- 
mitted from 10 a.m. to 12.3o 
p.m., and from 12.5o p.m. to 
1.3o p.m. (G.M.T.). Pro- 
gramme C is similar in nature 
to programme A, but is intended 
for the benefit of Australian 
listeners generally rather than 
only for those in Victoria. It is 
transmitted from 12.3o p.m. to 
12.50 p.m. (G.M.T.) daily. 

A Fatal Experiment 
TWO medical students at 

Ghent in Belgium have 
been badly injured in an ex- 
plosion which took place during 
a wireless experiment which 
they were carrying out. They 
were endeavouring to discover 
if an explosive mixture could 
be ignited by ultra -short-wave 
emanations. It is not clear, 
however, whether the explosion 
was due to the wireless waves 
or arose through some other 
cause. One of the students has 
since died. 

Turkish Developments 

BROADCASTING 
is said to 

be growing steadily in 
popularity throughout the Otto- 
man Republic, it being reported 
that the total number of re- 
ceiving sets in the country now 
exceeds 6,000. There are at 
present only two transmitters, 
these being at Ankara and 
Istanbul, but the erection of 
two new stations is contem- 
plated in the near future. 

U.S. Listeners 
ACCORDING to a report 

issued by the American 
Commission on radio reception, 
the State of New York has by 
far the largest number of radio - 
equipped homes, the figure 
being just under three million. 
Next comes Pennsylvania with 
two million. Illinois, California 
and Ohio have approximately 
1- million each, while all the 
other States have less than one 
million, the lowest being Nevada 
with 22,000. The total number 
of radio -equipped homes in 
America is 23 million. 

., 
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New Apparatus 
Reviewed Recent Products of 

the Manufacturers 

G. I. MICROPHONE 
THIS microphone is a transverse -current 

type based on the design of The Wireless 
World model described last year. It is 
understood that several modifications have 
been effected in the internal construction, 
though the dimensions and shape remain the 
same. 

These modifications have increased its 
resistance slightly, but as this is accom- 
panied by a very low noise level and quite 
high sensitivity the changes are all to the 
good. 

The microphone gives a satisfactory 
response throughout the whole of the 
audible range, and there are no resonances 
of any real consequence anywhere between 
5o and 8,000 c/s. There is a slight falling 
off in the output above about 7,000 c/s, 
but even so the level up to 1o,000 c/s is 
quite adequate for all normal requirements 
of public address, amateur experiments and 
home recording. The bass output is also 
sufficiently well maintained to ensure a good 
balance. 

The reproduction of speech is exception- 
ally good and there is no trace of harshness. 
which is one of the failings of some carbon 
microphones. 

Sibilants are inclined to be a little over- 
stressed if the speaker is too close to the 
microphone and talks loudly, but this effect 
entirely disappears by speaking quietly or 
moving about four feet away. A variable 
control of polanising voltage might serve The 
same purpose. Best results were obtained 
by facing the microphone and not speaking 
across its face. 

G. I. transver se -current microphone and 
transformer. 

Our tests were made with polarising 
voltages of four, six and eight, and six ap- 
pears to be the most suitable for general 
purposes. The current passed is then 
between 7 and 8 mA. 

Though the sensitivity is high, the output 
is hardly sufficient to enable the microphone 
to be operated satisfactorily from an or- 
dinary broadcast set without the addition of 
a small pre -amplifier. 

The workmanship and finish are outstand- 
ingly good. Cream and chromium is the 
scheme adopted. 

It is made by Gilbert Industries, Ltd., 518, 
London Road, Westcliff-on-Sea, Essex, and 
the price is 25s. A special transformer for 
it costs 8s. 6d. 

FOR LOUD SPEAKER OVERHAULS 
MESSRS. HOLIDAY & HEMMER- 

DINGER, Holmer Works, Dolefield, 
Bridge Street, Manchester, 3, have intro- 
duced a set of feeler gauges for use in re - 
centring moving -coil loud speakers. The 
material used is non-metallic and there are 
four sets, each of four gauges, contained in 
a neat leather case. The four thicknesses 
arc 0.015, 0.010, 0.0075 and o.0005 inch and 
the price of the complete outfit is zs. 6d. 

Belling -Lee high -voltage terminal mount. 

BELLING -LEE TERMINAL MOUNT 
BELLING AND LEE, LTD., Cambridge 

Arterial Road, Enfield, Middlesex, have 
introduced a new terminal mount that has 
been designed especially for use in high - 
voltage circuits. It is intended for incor- 
poration in apparatus associated with tele- 
vision where DC voltages of 6,000 or more 
are employed. 
A special feature of the device is that the 

position of the terminals is arranged to give 
a long surface path between them so .that 
leakage is reduced to a minimum for a 
mount of this size. 

It is moulded from high-grade bakelite 
and can be mounted in an upright or in a 
horizontal position. With each mount is 
supplied two metal -tag terminals, their pur- 
pose being to enable it to be secured in 
place with the terminals upright, yet pro- 
viding accessible contact points for the 
wiring. When mounted on its side these 
tags need not be used. The mount supports 
two terminals and the holes are approxi- 
mately Ain. in diameter, so it will accom- 
modate terminals with shanks up to zBA 
in size. It measures zin. long, tin. wide, 
and is a shade under tin. high ; the price 
is 6d. complete. 

PYE " MATCH -ALL " EXTENSION 
LINK 

THE majority of modern receivers provide 
a connecting point for an extension loud 

speaker and it is customary to specify an 
impedance figure for any extra unit that 
may be used. It is essential that this advice 
be observed, for if the extra loud speaker 
has an unsuitable impedance it will ad- 
versely affect the reproduction of both 
internal and external loud speakers. 

Gauges for centring moving -coil loud speakers. 

Though many listeners may have spare loud 
speakers available, there is thus a natural 
reluctance to make use of them if their im- 
pedances are of the wrong values. *It will, 
therefore, be of interest to know that Pye 
Radio, Ltd., Radio Works, Cambridge, have 
evolved a unit designed especially to enable 
any loud speaker to be matched to, and used 
as an extension unit with, any wireless 
receiver. 

Described as the " Match -All " Extension 
Speaker Link, it consists of a transformer 
provided with tappings on both primary and 
secondary windings. 

As in some cases the unit may be used as 
an auto -transformer, it is very wisely stated 
in the instructional leaflet that the unit be 
isolated from the DC circuits. 

Where matching is effected to the low - 
impedance winding on the receiver's output 
transformer this condition is complied with 
automatically, but in cases where the 
" Match -All " unit is connected to the 
primary side, or to a choke -filter circuit of 
an early type receiver, a condenser of from 
one to four mfds. must be joined in each 
lead between the unit and the set. 

A table is provided giving the correct con- 
nections for matching loud speakers of from 
one to 6,000 ohms or more to either high - 
or low -impedance output points on a 
receiver. 

When the extension speaker is located a 
considerable distance front the set, say 3o 
feet or more, it is recommended that two 
matching units be employed, one close to 
the receiver and the other at the distant 
point. 

The connections recommended in such 
cases provide for a satisfactory matching to 

Pye extension loud speaker matching unit. 

a long extension line without an appreciable 
loss in volume or any impairment of the 
reproduction. Ordinary twisted flex or bell 
wire can then be used for the line. 

The unit is assembled in a metal container 
measuring en. overall diameter and zin. 
high, and the price is 1os. 6d. 
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THE long-awaited in- 
augural broadcast of 
the new concert -cum - 
cinema organ in the 

St. George's Hall takes place 
this week. iIt is announced 
that in the three-quarters of an 
hour programme on Thursday 
at 8 four well-known broad- 
casting organists -Harold 
Ramsay, Quentin MacLean, 
Reginald Foort, and Reginald 
Porter-Brown-supported by 
Henry Hall and the B.B.C. 
Dance Orchestra, and Mark 
Lubbock with the Theatre Or- 
chestra, will demonstrate its 
possibilities. It will be inter- 
esting to hear an organ of this 
type combining with an or- 
chestra and a dance band in 
" straight " and rhythm music. 

m m 

NEGROID 
TWICE during this week 

negro songs come into the pro- 
grammes. On Sunday, by 
courtesy of the Columbia 
Broadcasting System, a pro- 
gramme of negro spirituals will 
be relayed Nationally from 
America at 9.5. It will consist 
of part of a religious service 
from the Negro Church, Wash- 
ington, D.C., conducted by 
Elder Lightfoot Solomon 
Michaux. 

The second occasion will be 
on Tuesday at 8.45 (Regional), 
when the first of three pro- 
grammes on negro songs 
headed " From Jungle to 
Jazz " will be broadcast. The 
idea underlying this cavalcade 
of negro songs is to show the 
development from melody and 

Listeners' Guide for 

THE RACE -COURSE SCENE from the original production of " The 
Arcadians " in 19o9. Leonard Henry and Horace Kenney again 
take part in the broadcast version, which will be revived in the 
Regional programme at 8.15 on Wednesday and again Nationally 

on Friday; October 23rd. 

rhythm of the Zulus to songs 
and rhythm of to -day. In this 
first broadcast Africa will be 
the theme. 

The programme has been de- 
vised by Jules Bledsoe, who 
will also be singing, supported 
by the Variety Orchestra. 

RUNNING COMMENTARIES 
ON Saturday afternoon two 

sports commentaries will be 
given in the National pro- 
gramme. The first is at 2.5, 
when Colonel R. H. Brand will 
describe the progress of the 
play in the National Covered 
Court Tennis Championships 
of Great Britain from the 
Queen's Club, West Kensing- 
ton. Immediately following 
this, at 3.3o, listeners will be 
switched over to the Brook - 
lands Motor Course, where 
they will hear F. J. Findon on 
the Brooklands Mountain 
Championship. 

m m 
" STAR -GAZING " 

WHILST having nothing to 
do with astronomical observa- 
tions, it is an apt title for a pro- 
gramme which picks out the 
stars of the theatre world. In 
the series of programmes 
" Star -Gazing " by the collab- 
orators of " Scrapbook " fame, 
Leslie Baily and Charles 
Brewer, theatrical celebrities 
will tell how incidents in their 
lives have brought them before 
the public. Could a better 

choice than Robert Hale be 
made for the first broadcast on 

- Thursday at 7.3o (Nat.), and 
again on Saturday, October 
24th? He will bring with him 
his children, Binnie and 
Sonnie, who he discouraged, 
without success, from follow- 
ing in father's footsteps. 

O O O 
MUSIC OF THE WEEK 

THE seventh season of the 
Sunday Orchestral Studio Con- 
certs begin this week in the 
Regional programme at 9.5, 
with Section B of the B.B.C. 
Orchestra and Alexander 
Kipnis (bass). 

For the music series this 
week has been chosen works for 
string quartets and is headed 
" The String Quartet Before 
Haydn." The recitalists will 
be the Stratton String Quartet 
and the Roth String Quartet. 
The first concert is on Sunday 
at 6. r5, when the works of 
Northern German composers 
will be given. On Monday at 
6.40 (Nat.), Tuesday at 7 
(Nat.) and Thursday at 7.3o 
(Reg.) works of Italian, Aus- 
trian and South German com- 
posers will be dealt with 
respectively. 

A distinguished visitor, José 
Iturbi, will be heard play- 
ing the solo pianoforte work in 
Mozart's pianoforte Concerto 
in 'D minor during the Sym- 
phony Concert to be broadcast 
from the Queen's Hall at 8.15 

Outstanding 
and 9.25 on Wednesday. Not 
only is he a first-class pianist, 
but he is also a conductor of ex- 
ceptional attainments. He is 
to conduct at the Sunday 
Orchestral Studio Concert on 
October 25th. The Symphony 
Concert on Wednesday opens 
with the B.B.C. Choral Society 
singing Gerrard Williams' 
arrangement of " God Save 
the King." Dr. Adrian Boult 
will be conducting the B.B.C. 
Symphony Orchestra, and 
Noël Eadie and William 
Parsons will be heard in 
Vaughan Williams' " A Sea 
Symphony." 

0 0 0 
" GHOSTS OF LONDON " 

IN this series of programmes 
of musical memories devised by 
Wilfrid Rooke Ley, listeners 
will be given pictures of hap- 
penings in the lives of famous 
musicians when resident in or 
visiting England. The first of 
the series will be given Nation- 
ally at 9.3o on Sunday. 

0 O O 
A CENTURY OF OPERETTA 

ANOTHER distinguished visi- 
tor comes into this week's pro- 
grammes with the broadcast 
" One Hundred Years of 
Operetta," when Victor Reins- 
hagen conducts the Theatre 
Orchestra. Webster Booth will 
be the soloist. Apart from the 
fact that the orchestra will be 
under the baton of such an 
outstanding theatre musician, 
this programme should be very 

interesting and tuneful. Victor 
Reinshagen, who is a Russian 
by birth and Swiss by nation- 
ality, is, at the age of twenty- 
eight, conductor at the State 
Theatre, Zurich. 
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the Week 
roadcasts at Home and Abroad 

TRAFALGAR DAY 
THE right atmosphere will 

undoubtedly be introduced 
into the broadcast- 
ing play " Nelson's 
Last Journey," for 
the author is 
Thomas Wood- 
rooffe, the commen- 
tator, who was a 
lieutenant - c o m - 
mander in the 
Royal Navy. This 
play will be given 
on Trafalgar Day 
(Wednesday) at 
7.30 (Nat.), and 
will deal with the 
time from Nelson's 
last night ashore at 
the inn at Burford 
Bridge until the 
great victory and 
tragic death. 

" THE EVE OF 
TRAFALGAR." 
Nelson in his cabin 
in the " Victory " 
on the eve of the 
great battle: from the 
painting by Lucy. 

FLORENCE NIGHTINGALE 
A RADIO adaptation of Regi- 

nald Berkeley's play " The 
Lady with a Lamp " is to be 
given on Monday and Tuesday 
at 9.35 (Nat.) and 7.3o (Reg.) 
respectively. Val Gielgud has 
been able to secure Diana 
Wynyard for the part of Flor- 
ence Nightingale. This will be 
her second broadcast ; the first 
was in " A Winter's Tale " 
in January last year. 

LADY ELEANOR 
SMITH talking to 
Gipsy Petulengro at the 
" In Town To -night " 
dinner last year. Petu- 
lengro will be heard 
during the betrothal 
ceremony broadcast 
from a gipsy encamp- 
ment in Hertfordshire 
to -night (Friday) at 
8.4o (Reg.), when 
Thomas Woodrooffe 
will be the official 

commentator. 

GUITAR RECITAL 
SPANISH music will be given 

its true interpretation when 
Segovia gives a guitar recital 
on Monday at 8.3o (Nat.). He 
is a great exponent of this ex- 

pressive Spanish instrument, 
and this recital should be lis- 
tened to by all who attempt to 

play the guitar, which is the 
most fashionable instrument in 
modern dance bands. 

c <> o 
SCANDINAVIAN 

THE first of a series of inter - 
Scandinavian concerts will be 
given to -night at 7.15 from 
Helsinfors and will be relayed 
by all Finnish, Norwegian, 
Swedish and Danish stations. 
The Helsinfors Municipal Or- 
chestra will play a selection of 
famous Finnish music, the out- 
standing item being " Tulen 
sunty " (The Birth of Fire) 
by Jean Sibelius. This work 
is written for baritone solo, 
male choir and full orchestra, 
and is seldom heard outside 
Finland. The choir will be the 
Finnish Students' Choir (Ylip- 
pilaskunnan Laulajat). 

O O O 
DANISH OPERA 

A SHORT programme which 
should be well worth tuning in 
comes from Copenhagen on 
Tuesday at 8.2o, lasting only 
half an hour. The Danish 
wireless orchestra will give a 
representative selection of 
Danish operatic works by 
Bechgaard, Borresen and Carl 
Nielsen. 

HIGHLIGHTS 

FRIDAY, OCTOBER 16th. 

Nat., 8, Lauri Wylie's " Wireless 
Puppets." 9.40, Chamber 
Music : Vivien Lambelet, Isidore 
Phillips and the International 
String Quartet. 

Reg., 7.30, Hawaiian Rhapsody, a 
radio musical play. 8, B.B.C. 
Military Band and Arthur Fear. 
8.40, " O Romani Rommerin." 

Abroad. 
Brussels I, 8, " Tales of Hoffmann." 

SATURDAY, OCTOBER 17th. 

Nat., 7.30, " In Town To -night." 
8.15, B.B.C. Orchestra (C), and 
Garda Hall. 9.20, Music Hall. 

Reg., 4.15, Lauri Wylie's " Wireless 
Puppets." 7.30, The Alfredo 

Campoli Trio. 8.30, Discussion : 
" Conflict or Conciliation in the 
Coal Field ? " 10.25, Ambrose 
and his Orchestra. 

Abroad. 
Radio -Paris, 9, Choral and Band 

Concert from the Salle des Etats 
de Bourgoyne, Dijon. 

SUNDAY. OCTOBER 18th. 

Nat., 5.35, " Hippolytus." 7.5, Re- 
cital: Joan Coxon and Paul 
Makanovitzky (violin). 9.5, Negro 
Spirituals from America. 9.30, 
" Ghosts of London." 

Reg., 5.45, Concert by the Orchestre 
Radio from Brussels. ¶Operatic 
Programme : Munn and Felton 
Band. 9.5, Sunday Orchestral 
Concert. 

Abroad. 
Berlin, 7, " Rigoletto." 

MONDAY, OCTOBER 19th. 

Nat., 7.20, " Entertainment World." 
8.30, Guitar Recital: Segovia. 
9.35, " The Lady with a Lamp." 

OF THE WEEK 

Monday, October 19th, continued. 

Reg., 8.30, " I was There "- 
Klondyke-T. E. Hockley. 9.30, 
Concert Marches : B.B.C. 
Military Band. 

Abroad. 
Berlin, 7.10, " Raise the Curtain " : 

Excerpts from current Berlin 
Theatre Programmes. 

TUESDAY, OCTOBER 20th. 

Nat., 6.25, The Bernard Crook 
Quintet. 8, St. George's Hall 
Organ. 

Reg., 7.30," The Lady with a Lamp." 
¶Van Phillips and his Two 
Orchestras. 11.40 Pianoforte Re- 
cital : William Busch. 

Abroad. 
Konigsberg, 7.10, Orchestral Con- 

cert. 

WEDNESDAY, OCTOBER 21st. 

Nat., 7, Carroll Gibbons and the 
Savoy Hotel Orpheans. 7.30, 
" Nelsons Last Journey." 8.15 
and 9.25, Symphony Concert 
from the Queens Hall. ¶Dorothy 
Hogben's Singers and Players- 
Music of the Hunt. 

Reg., 6, B.B.C. Military Band. 
8.15, " The Arcadians." 9.30, The 
World Goes by. 

Abroad. 
Brussels 1, 8, European Concerts: 

" Francesca da Rimini." 

THURSDAY, OCTOBER 22nd. 

Nat., 6.40, One Hundred Years of 
Operetta. 7.30, " Star -Gazing." 

Reg., 6, B.B.C. Dance Orchestra. 
8.45, " North of the River " : 

London Entertainments to be 
found north of the Thames. 

Abroad. 
Copenhagen, 7.10, Liszt Concert. 

LISZT PROGRAMME 
THIS week's Thursday con- 

cert from Copenhagen is 
devoted to the works of Liszt, 
who was born on October 22nd, 
1811. The augmented wire- 
less orchestra will be playing 
under the direction of Nicolai 
Malko. The concert begins at 
7.10. 

O <>- 

OPERA 
THE outstanding opera per- 

formances of this week come 
from the theatres and opera 
houses. From the Théâtre 
Royal de la Monnaie comes 
Offenbach's " Tales of Hoff- 
mann," relayed by Brussels 
No. r at 8 to -night. If only 
for the haunting barcarolle this 
relay is certain to have many 
listeners. Earlier in the even- 
ing, at 6.3o, Budapest No. i 
relays " A Winter's Tale " 
from the Royal Hungarian 
Opera. English listeners are 
invariably interested in the 
music of. any composer who 
uses the plays of our own im- 
mortal Shakespeare. 

On Saturday Monte Ceneri 
relays Mascagni's " Cavalleria 

PAUL GILSON, the great 
Belgian composer, whose dra- 
matic oratorio, " ° Francesca da 
Rimini," will be given in 
French for the Belgian European 
Concert to be broadcast from 
Brussels No. 1 at 8 on Wednes- 

day. 

Rusticana " at 8 from the 
Teatro Sociale, Bellinzona. 

Sunday brings a studio per- 
formance of Verdi's " Rigo - 
letto " from Berlin (Funk- 
stunde) at 7. From Königs- 
berg comes another studio per- 
formance at 7, namely, " Das 
Dorf ohne Glocke " (Kün- 
neke). THE AUDITOR. 
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inherent 
Part I appeared in our 

issue of October 9th. 

By 

A. L. M. SOWERBY, M.Sc. 

Receiver Noise 
_ HERE remains to see how far the 

amount of noise produced by 
thermal agitation and by the am- 
plifying valves themselves is cap- 

able of reduction, and how far it depends 
on the type of set used and the wavelength 
being received. 

Both thermal and shot noise depend on 
the width of the frequency -band passed 
by the set. In a non -distorting amplifier 
no harmonics of any frequency initially 
present can arise during amplification ; 

noise -frequencies present at the anode or 
grid of the first 
valve are therefore 
harmless provided 
they are filtered out 
before they can 
reach the detector. 
In a straight set F 
must therefore be 
taken to stand for 
the overall resonance 
curve of the receiver. 

It need hardly be 
emphasised that the 
band of frequencies 
passed cannot be 
too far reduced without losing the outer 
sidebands that carry the higher notes of 
music. A certain small amount of noise 
can be excluded, at least theoretically, by 
making sure that the band of frequencies 
presented to the detector for rectification 
is no wider than that which we require 
eventually at the loud speaker, instead of 
relying solely on the audio -frequency side 
of the set to keep the band -width down. 
On the other hand, it can be shown that 
one component of the noise produced at 
the detector can be reduced by making 
sure that the AF amplifier passes a band 
of frequencies no wider than that of the 
tuned circuits. For minimum noise, 
therefore, the tuned circuits and the AF 
amplifier should cut off at the same upper 
frequency. 

These precautions, however, only touch 
quite small components of the total noise ; 

so far as the main bulk of it is concerned 
either the tuned circuits of the AF ampli- 
fier may be used to control the total range 
of frequencies. It has already been men- 
tioned that the modulation -depth caused 
by music drops towards the higher 
audible frequencies, while noise -voltage 
remains high ; this accounts for the high- 
pitched hissing character of the noise and 
indicates that a limitation of high notes 
by a falling characteristic will have more 
apparent effect on the noise than on the 
music. The musically abominable knob 
labelled " Tone Control " can therefore 
often be made use of when receiving a 

distant station ; music remains more or 
less intelligible even though noise is quite 
drastically cut. 

Thermal noise is controlled, also, by the 
value of the resistance between grid and 
cathode of the first valve. If, as is usual, 
this position is filled by a tuned circuit, it 
can be shown that for a constant injected 
voltage the noise/signal ratio is reduced 
by decreasing the radio -frequency resist- 
ance of the circuit. For a constant signal 
input, halving the RF resistance quad- 
ruples the signal power at the loud 

speaker, but only 
doubles the noise 

IN the first instalment the 
author explained the nature 

of the two kinds of noise that im- 
pose a limitation on the usable 
sensitivity of a receiver. He 
now goes on to discuss other 
problems of noise, of particular 
interest being those relating to 
the superheterodyne receiver. 

pow e r. Bringing 
the signal output 
back to its original 
level by reducing the 
gain of the set to half 
its original value 
leaves us with the 
noise power halved 
as the sole final re- 
sult of the series of 
adjustments. 

In finding this 
relationship it was 

assumed that the tuned circuits subse- 
quent to the first, or, alternatively, the 
AF amplifier, were controlling the range 
of frequencies finally reaching the loud 
speaker, and that the reduction of RF re- 
sistance did not narrow the frequency - 
band at all. If such a change is to be 

1L -SOME 

FURTHER ASPECTS 

ance also has its effect, but this is not 
normally within our control, since the 
value has to be such as to tune over the 
wave -range required. Where the ' first 
tuned circuit across which the thermal 
noise is being developed is followed by 
further identical tuned circuits in cascade 
(as in a multi -stage amplifier) the effect 
of these in reducing the frequency -band is 
given as a curve in Fig. 4. 

Lines of Attack 

The practical range over which we can 
control thermal noise is, unfortunately, 
very limited ; reduction of frequency 
range at the cost of quality of reproduc- 
tion, and decrease of the resistance of the 
first tuned circuit in which it arises are 
the only lines of attack. Since tuned cir- 
cuits are already fairly " good " in most 
cases, and the frequency -band of the 
average set wants widening rather than 
restricting, not much can be. done. 

There is always the possibility of 
immersing the first circuit in liquid air 

(- r9o° C.), which 

ro 
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70 

Fig. 4.-In cases where the tuned circuits control the band of fre- 
quencies passed, this curve gives relationship between F and the 

number of circuits used. 

admitted, reduction of RF resistance 
would naturally have even more effect, 
and it can be shown that in the very 
unlikely event of the first circuit con- 
trolling the frequency -range halving its 
RF resistance would divide the noise 
output by four for an unchanged signal - 
output. In this case variation of induct - 

would reduce the 
output of noise to 
little more than 
one-third of its nor- 
mal value, while 
by using 
liquid helium 
(- 267.9° C.) it 
could be reduced to less than one - 
fiftieth. But this, 
while perfectly pos- 
sible as an experi- ment in a laboratory, 
is hardly practic- 
able for everyday 
reception ! 

On the broadcast 
band, as we have 

seen, shot noise is normally much less 
intrusive than thermal noise. This does 
not remain true for short-wave reception, 
so that it is worth while to glance at the 
possibility of reducing shot noise by care- 
ful design of the set. The shot current is 
determined solely by the anode current of 
the first valve ; it is an elementary precau - 
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Inherent Receiver Noise- 
tion to keep this low. In this connection 
the effects of secondary emission should 
not be overlooked ; if there is secondary 
emission from the anode the steady cur- 
rent will be correspondingly reduced, but 
the shot noise will be increased since we 
now have to take into account the irregu- 
larity of electron -departure as well as of 
electron -arrival. Even though the steady 
values of the opposing currents have to 
be subtracted, the irregularities will add. 

The shot -voltage applied to the grid of 
the second valve in the set is the product 
of the shot -current and the impedance 
(tuned circuit, etc.) through which it 
flows. Since the signal voltage is built up 
in exactly the same way, by the passage 
of the' signal currents through this same 
impedance, changes in the anode circuit 
will affect both signal and noise in prac- 
tically the same way. Changes in the 
tuned circuit, therefore, will not seriously 
alter the signal/ noise ratio-except, of 
course, through altering the frequency 
band passed, but this has already been 
discussed. 

The main point to notice here is that 
the gain of the first stage should be made 
as high as possible, so that by the time 
the signal reaches the first anode, where 
the shot noise will be added to it, it should 
be as large as possible. This means that 
the first valve should be one that gives a 

0.53 x 1710-6 and a magnification m of 
50.5. If we assume that the tuned 
circuit in the grid of the valve has the 
same characteristics as these we have just 
found for the anode circuit, the noise 
values work out 
thus : 

Thermal Noise. 
Vt = 1.25 X 10-10 
V 104 x 3 x 1 o3 
(F= ±5 kc/s) = 0.69 
microvolts. 

With a gain of 6 
times, this becomes 
4.14 µV at the grid 
of the second valve. 
Shot Noise. 

Vs =is x R=5.64 x 
10-10 x 3 X 103 
V 104 X 3 X 10-3 
= 9.3 microvolts. 

This time the shot 
noise is more than 
double the thermal 
noise, and both, it 
will be noticed, are 
far lower in value 
than we found on the 
broadcast band. In view of the fact that 
the grid circuit, even though of dynamic 
resistance only 3,000 ohms, has the very 
respectable magnification of. 5o, a good 
step-up from the aerial may be expected, 
and it should be possible to obtain reason - 

a_ 

o 
LL 

Fig. 5. Skelet:= n diagram of first two stages (RF and frequency -changing) of superheterodyne 
discussed in text. VI = RF amplifier, Vz = first detector, V3 = oscillator. Note that oscillator 

noise is injected at a point where amplified thermal noise and shot noise already exist. 

very high stage gain while consuming the 
minimum of anode current. 

On short waves the values of shot and 
thermal noise come out rather differently. 
Data for tuned circuits is not so readily 
available at these wavelengths, but if we 
assume that a radio -frequency stage gain 
of 6 times is obtained at 20 metres with 
a valve of slope 2 mA/V, and that the 
tuning range of the anode circuit is from 
12 to 3o metres (all reasonably practical 
figures), we find that the tuned circuit 
has an effective dynamic resistance of 
3,000 ohms, uses an inductance of 0.63 
microhenrys, and has an RF resistance of 
1.19 ohms, which give an L/r ratio of 

ably noise -free signals on 20 metres with 
an input to the aerial of well under a 
microvolt. 

The fact that the frequency band 
covered by the tuned circuits is very much 
wider than is the case on medium waves 
is not of very much importance, for the 
AF amplifier will cut off most of the extra 
range before the loud speaker is reached. 
But it is true that secondary effects at the 
detector will introduce some small addi- 
tional amount of noise that' could have 
been avoided if it had been possible to re- 
strict the band of frequencies reaching it 
more nearly to that actually required for 
final reproduction. 

So far we have restricted our discussion 
to the sources of noise in a " straight " 
set, consisting of ordinary high -frequency 
stages followed by a detector. The intro- 
duction of the superheterodyne principle 

Fig. 6.-Skeleton circuit of superheterodyne in which no RF stage 
precedes the frequency -changer. Note that oscillator noise now has 
to be compared only with un -amplified thermal voltage in first circuit. 

makes some slight difference to the noise 
level even on the broadcast band, while 
on short waves it can introduce a considér- 
able amount of extra noise if care is not 
taken with the design. 

Taking the broadcast band first, it is at 
least perfectly evident that in the oscillator 
valve we have a further source of short 
noise. Restricting ourselves for the 
present to the type of superheterodyne in 
which a radio -frequency stage precedes 
the frequency -changer (Fig. 5), we see 
that there is already shot noise in the 
signal reaching the frequency -changer ; 

the contribution from the oscillator is at 
least not likely to exceed the noise already 
present. And this, as we have seen, is in 
turn swamped by the thermal noise in the 
first tuned circuit. We therefore conclude 
that on the broadcast band a super- 
heterodyne should not be appreciably 
noisier than a straight set, provided that 
both begin with a stage of ordinary high - 
frequency amplification, and provided, 
also, that the process of frequency chang- 
ing is not such as to bring noise from 
additional sources. 

This last point evidently requires in- 
vestigation, which can only be undertaken 
mathematically. If one works out the 
various combinations that arise when four 
voltages of different frequency (oscillation, 
carrier, one sideband, and noise) are 
simultaneously impressed on a first detec- 
tor having a grid-volts/anode-current 
curve expressible by an equation of the 
fourth power, one reaches the rather 
frightening conclusion that the output at 
the anode contains currents of 160 
different frequencies. Most of these fortu- 
nately turn out to be harmless, either on 
the grounds that they cannot pass the IF 
amplifier, that they will be turned out by 
the preselector, or, more usually, because 
their magnitude is trifling. 

Suppose we are receiving a signal at 
1,000 kc/s with a superheterodyne of 
which the intermediate frequency is loo 
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kc/s. The oscillator will be set at 

,r 00 kc / s. Any noise voltages round 
about i,000 kc/ s will be converted, along 
with the signal-sidebands, into current 
round the intermediate frequency. Noise 
accompanying the original carrier is thus 
passed through to the detector exactly as 
in a straight set. If there is present at 
the grid of the frequency -changer any 
noise voltage round about 1,200 kc,/'s (the 
second -channel interference point), this, 
also, will be converted to IF, and will go 
through the set along with the signal. In 
the absence of selective tuning to elimin- 
ate this voltage before the frequency - 
changer is reached, the noise voltage in a 
superheterodyne would be 40 per cent. 
greater, and the power output of noise 
double that of a straight set of equal 
sensitivity. 

Second -channel Noise 

Still keeping to the case where a stage 
of radio -frequency amplification precedes 
the frequency -changer, we can make a 
rough estimate of this second -channel 
noise. The thermal noise in the grid cir- 
cuit of the first valve will be compara- 
tively small, because at the second - 
channel frequency the tuned circuit will 
have an impedance of roughly . one - 
twentieth of that which it has at the fre- 
quency to which it is tuned. The anode 
circuit also being off tune, this reduced 
voltage will undergo but small amplifica- 
tion, so that in the end it will, be only 
about one -thirtieth of that associated with 
the carrier. The shot noise is less re- 
duced, for it is subject to the preselection 
of the second tuned circuit only ; across 
this the shot current at the second -channel 
frequency will develop perhaps one -tenth 
of that at signal frequency. The shot 
noise will thus contribute more than the 
thermal noise at the second -channel fre- 
quency, but the sum total of the extra 
noise will still be quite small. 

Additional minor sources of noise are 
also possible ; for example, noise voltages 
at ioo kc / s on either -side of the second 
and third harmonics of the oscillator can 
give rise, after frequency changing, to 
noise at intermediate frequency. But 
even one tuned circuit at 1,000 kc/s can 
be relied upon to reduce the noise voltages 
at 2,100, 2,300, 3,200, and 3,400 kc/s to 
insignificant proportions. 

In a superheterodyne in which the fre- 
quency -changer is the first valve the posi- 
tion is rather different, and much more 
difficult to define exactly. The compara- 
tively simple frequency -changing circuit 
of Fig. 6 shows that since the oscillation 
is injected in the grid -cathode circuit, any 
noise accompanying it has to be compared 
with the unamplified thermal noise present 
in the first tuned circuit. First, there is 
the thermal noise in the oscillator grid 
circuit ; the anode current corresponding 
to this will develop some not inconsider- 
able voltage across the rather indefinite 
impedance of the reaction coil. The shot 
current of the valve will also produce a 
noise voltage across the same coil, and the 

two together are injected into the grid cir- 
cuit of the first detector in series with the 
unamplified signal. However vague we 
may be as to the exact magnitude of the 
oscillator noise we can at least be certain 
that it is likely to exceed very consider- 
ably the thermal noise of 3 to 4 micro- 
volts, which is the sum total of the 
" natural " noise accompanying the 
signal. In addition, there is little to pre- 
vent at least a certain amount of oscillator 
noise at the second -channel frequency 
from reaching the first detector; this will 
contribute a little extra to the total noise. 

In agreement with these conclusions, it 
is generally recognised, as an empirical 
fact, that a sensitive superheterodyne built 
to the circuit " frequency -changer, two 
IF stages, detector " is impossibly noisy, 
while a set of equal sensitivity built to the 
circuit " AF stage, frequency -changer, 
one IF stage, detector " offends enorm- 
ously less on this account, and behaves, 
from the noise point of view, more or less 
indistinguishably from an equivalent 
straight set. 

We have already seen that noise on the 
short waves differs from that on the broad- 
cast band in two respects : first, it is much 
less, and, second, shot noise, instead of 
thermal noise, predominates. 

The selectivity of a short-wave tuned 
circuit, expressed as discrimination against 
signals removed from resonance by a fixed 
number of kilocycles, is much lower than 
that of one intended for the broadcast - 
band. Even at the higher intermediate 
frequencies (about 45o kc /s) habitually 
chosen for short-wave sets, a very con- 
siderable portion of noise at the second - 
channel frequency consequently reaches 
the grid of the frequency -changer, so 
making a superheterodyne nearly Wice as 
noisy as a straight set. The only means 

that suggests itself of reducing this extra 
noise is to use as many tuned circuits as 
convenience permits between the AF valve 
and the frequency -changer. Extra tuned 
circuits preceding the first valve may re- 
duce noise picked up by the aerial, but 
will have no effect whatever on either 
thermal or shot noise. 

APPENDIX. 

SOME NOISE FORMULAE. 

Thermal Noise. 
Vi = 1.25 X I0 -10 -\/FR 

at 290 degrees absolute. (17° C., 63° F.) 
If r = equiv. series resistance of tuned 

circuit 
VO = signal reaching first grid, 

then, on the assumption of constant injected 
signal voltage into the circuit, 
Vg/V, is proportional to r for constant band- 

width, F. 
Ve/V0 is proportional to r where first tuned 

circuit controls F. 
In this latter case, if we take F as being the 
range over which the response of the tuned 
circuit exceeds r/-/2 of that at resonance, 

F = r/L 
and V, = 2.5 a x io-10f/L volts 

or, if C is the tuning capacity, 
Ve = 2.5 a X 10-1° 

For p tuned circuits, all alike, F as defined 
above is 

1 %/2,3p - i) Ì Fig. 4 gives values of (yVz'/(3 - I) 
Shot Noise. 

i, 5.64 X to/FL amps. 
V, = i, x R = 5.64 X ro -e0 RY/FI 

where R is dynamic resistance of tuned circuit. 
1(R ---R0) 

V0 

This is independent of I? if R is negligible 
compared with R0 (screened valve) ; small if p/Ro 
is large enough. 

RANDOM RADIATIONS 
Fine Short-wave Reception 
THE other night, when B.B.C. stations 

were relaying from the U.S.A. the re- 
sults of the final of the Women's Golf 
Championship, I flicked over the switch of 
the " all -wave " set to see what direct 
reception was like. Running over the 29 - 
metre band I found the transmission com- 
ing from Radio City, New York, in the most 
amazing way. The strength was such that 
full loud speaker volume was obtained with 
the control turned well down. There was 
no fading, quick or otherwise, no atmo- 
spherics, no distortion. It was, without ex- 
ception, the best reception of short-wave 
signals that I have ever had from the other 
side of the Atlantic. 

That was between /2.3o and 22.50 
G.M.T., when it would be daylight in New 
York. It was interesting to notice how the 
signal began to deteriorate as darkness drew 
on at the transmitting end. There was 
noticeable decline in the strength, and slow 
fading became apparent. The B.B.C. en- 
gineers can't havé had much trouble with 
their relaying that night, for at the time 
when they were working with New York, 
signals were at the very top of their form. 

By "DIALLIST" 
It Doesn't Always Happen 

Transatlantic and other distant relays are 
not always so straightforward as that, 
though. I was talking the other day to one 
of the B.B.C.. engineers, and asked him to 
add to my knowledge of the receiving out- 
fit at Tatsfield. Tatsfield, as you probably 
know, is a double -purpose receiving station. 
One of its duties is to keep a watch on fre- 
quencies of long -wave and medium -wave 
stations on behalf of the I.B.U. ; the other 
is to receive such short-wave transmissions 
as the B.B.C. wants for its relays. When 
these come from across the Atlantic three 
fairly widely separated channels are gener- 
ally used simultaneously. The receiver is 
built on the grand scale, with three separate 
signal frequency and intermediate frequency 
departments, one for each transmission. 
By an ingenious arrangement any signal 
which falls below a certain level is instantly 
cut out. As fading doesn't occur simultan- 
eously on different wavelengths, only the 
signal that is best and strongest at any 
moment is accepted and passed on to the 
audio -frequency circuits. Thus, in the 
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course of a single relay there may be dozens 
of changes from station to station and back 
again and, unless very rapid fading is 
present the output from the receiving set 
can be kept pretty constant. 

% ti % 
An Operator's Problem 

ASHIP'S wireless officer sends me a 
problem which I pass on to readers in 

the hope that they may be able to offer a 
solution. " I wonder," he writes, " if any- 
body can tell me why it is that very long 
waves are usually better received in day- 
light than after dark. I am thinking par- 
ticularly of GBR, which works on 18,750 
metres. Coming from Jamaica this trip I 
could read GBR easily in the daytime, but 
at night I couldn't hear him at all. When 
the distance from the station is less than 
1,50o miles the signal is readable at night, 
though it is surprisingly weak considering 
that GBR has 35o kilowatts in the aerial." 
He goes on to tell me that Droitwich is quite 
well received on the ship's smoking -room 
wireless set up to 2,50o miles, beyond which 
atmospherics get the upper hand. 

Very long wavelengths, such as that used 
by GBR, are rather outside the scope of 
most amateur experimenters nowadays, 
though years ago I remember winding a set 
of coils for the special purpose of receiving 
St. Assise, the big French commercial 

station, which was then working on some- 
thing like 22,000 metres. It is rather in- 
teresting to note that with these very long 
waves we are getting well into the audio 
frequencies. 18,75o metres, for instance, 

- corresponds to 16,000 cycles. 
'. '. ti. 

This Advertising Business 
THE British authorities seem to have had 

a certain amount of success in their 
endeavours to induce the French Govern- 
ment to put the brake on English advertising 
programmes from stations in France. The 
French Government has announced that it 
will in future tax the gross receipts from 
advertising to 48 per cent., which is a fairly 
high figure. Some of the lay papers loudly 
foretell that now that France has taken 
action the Duchy of Luxembourg may fol- 
low suit. I don't think it will myself, and 
there is absolutely no means of compelling 
it to take any action at all. The only thing 
that will stop the pouring of radio advertis- 
ing into this country from abroad is the dis- 
covery that it doesn't pay the advertiser. It 
will probably go on paying him so long as 
large numbers of our own people tune in 
foreign stations because they can't get what 
they want at home. The logical solution is 
for the B.B.C.'s programme people to see 
that listeners do get on one set of the home 
wavelengths the light and bright fare for 
which they yearn. 

Whire®20 
WOO ild 

" Language Lessons " 
IAM glad to see that the whole question 

of political and propaganda broadcasting 
is to be considered in the hope of arriving 
at a satisfactory working arrangement be- 
tween European nations. On the long and 
medium waves there are two loopholes 
which may present difficulties. The offend- 
ing country may plead (a) that its propa- 
ganda items are intended only for home con- 
sumption and that it is not to blame if 
foreigners using sensitive sets pick them up ; 

or (b) that violent triades in foreign tongues 
are not propaganda at all, but just language 
lessons. These pleas, though, will not wash 
on the short waves, of which the outstand- 
ing quality is the ranges that they achieve, 
and it is on the short waves that the' bulk of 
propaganda is done. Ask anyone who is 
stationed in the East about it and he will 
tell you that half a dozen countries are 
making regular broadcasts of a political 
nature from high-powered short-wave sta- 
tions, not only in English but in many 
" native " tongues as well. Language 
lessons, of course ! 

ti. Z . 
Television Bad Luck 
THE B.B.C.'s television staff has had 

pretty bad luck in the way of illness. 
Mr. Gerald Cock, the head of the depart - 

MAGNIFYING 
THE 

TELEVISION 
IMAGE 

The upper illustration 
shows the new Tele- 
funken cathode-ray tube 
used in the projection 
of pictures. It has a 
flat end and gives a 
picture 5 cm by 6 cm 
in size, which is pro- 
jected on to a screen by 
an optical system, part 
of which can be seen in 
the centre photograph. 
The enlarged picture 
obtained on the screen 
is loo cm. by 120 cm. 
The lower illustration 
shows the interior of the 
receiver used with this 

cvstem. 

'417 

ment, is laid up in bed as I write, and 
wasn't there to keep an eve on the first test 
transmissions. Then one of the announcer 

A recent portrait 
of Mr. Gerald 
Cock, Television 
Director of the 

B.B.C. 

hostesses went down with appendicitis not 
long before the Radio Exhibition, and there 
have been other minor casualties as well. 
Mr. Cock trusts to be fit and well again be- 
fore the regular service starts on November 
2nd, and I am sure that we hope that both 
he and all the members of the Alexandra 
Palace staff will be in the best of form for 
the opening day. 

ti ti. ti 

Many Thanks 

A. KIND reader, to whom my best thanks, 
sent me a whole bundle of radio maga- 

zines from Egypt, Australia and New Zea- 
land. Very interesting reading they make, 
and they open one's eyes quite a bit to 
broadcasting conditions in other countries. 
Australia and New Zealand both have excel- 
lent broadcasting services, and in both coun- 
tries there is an army of keen experimenters 
and long-distance men. It's good to see 
that home construction still flourishes at the 
other side of the world; articles on building 
sets-even crystal sets-appear regularly, and 
advertisement pages show that there is a con- 
siderable market for components. It is, 
though, rather sad to find so few British 
goods or receiving sets announced or re- 
ferred to in these journals. Australia is 
building up a wireless industry of her own, 
it is true; but there should still be room for 
the British set if only more of our manufac- 
turers would turn out suitable apparatus. 
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Recent Inventions 
Brief descriptions of the more interesting radio 
devices and improvements issued as patents 

will be included in this section. 

SUPERHET CIRCUITS 
TO increase selectivity, as well 

as overall amplification, one 
of the intermediate -frequency cir- 
cuits is back -coupled to an extent 
which would normally produce un- 
desirable self -oscillation, which is, 
however, prevented because the 
local -oscillator valve is already 
oscillating at a much higher fre- 
quency. 

As shown, the combined detec- 
tor and oscillator valve V is of the 
double -grid type, and generates 
local oscillations in the circuit L, 

Vi through the medium of an 
electromagnet M, which moves the 
coils L, Li towards or away from 
each other. The magnet, in turn, 
is controlled by the anode current 
of an auxiliary amplifier V2, the 
grid of which is biased by the load 
resistances R, RI of two diodes. 

The two input circuits A, AI of 
the latter are coupled to the IF 
coils L, Li, the circuit A being 
tuned 9 kc/s below and the cü- 
cuit At 9 kc /s above the inter- 
mediate frequency. The presence 
of a strong interfering station will 

Superheterodyne frequency changer for which is claimed high efficiency. 

C. The resulting intermediate fre- 
quency appears in the circuit LI, 
CI, which is back -coupled across 
the grid and plate of the valve by 
a connection to the mid -point P 
of the coil L. The back -coupling 
compensates for the heavy damp- 
ing of the IF frequency which nor- 
mally occurs owing to the large 
amplitudes present in the mixing 
tube, and in this way enhances the 
selectivity of the set. The local 
oscillations are prevented by a 
balancing condenser, C2, from get- 
ting back into the aerial and so 
being radiated. 

Radio -Akt. D. S. Loewe. Con- 
vention date (Germany) December 
13th, 1933. No. 450247. 

o o 0 0 

AUTOMATIC SELECTIVITY 
THE width of side -band accepted 

by the tuned HF circuits of 
a broadcast receiver is automatic- 
ally regulated in accordance with 
the degree of interference present 
in the particular part of the wave- 
band to which the set is tuned. 
In most selectivity -control cir- 
cuits, the effective width of the 
band " accepted " by the set de- 
pends only upon the intensity of 
the programme then being re- 
ceived. By contrast, in the pre- 
sent arrangement, the controlling 
-factor is the strength of any inter- 
fering signals that may be pre- 
sent. 

The required effect is secured by 
altering the closeness of the coup- 
ling between the two IF valves V, 

now cause the " balance " of the 
load resistances R, Ri to be upset, 
and will so apply a negative grid - 
bias to the amplifier Vz. This, in 
turn, energises the magnet M to 
swing the coils L, Li apart, and 
so " ` narrows " the width of the 
accepted side -band. 

N. P. Philips Gloeilanipenfabrie 
ken. Convention date (Germany) 
April 11th, 1935. No. 45óo81. 

The British abstracts published here are prepared with the 
permission of the Controller of H.M. Stationery Office, 
from specifications obtainable at the Patent Office, 25, 
Southampton Buildings, London, W.0 2, price 1/- each. 
A selection of patents issued in U S.A. is also included. 

TIME.BASES FOR TELE 
VISION 

" CAW -TOOTHED " oscillations 
w7 for scanning purposes are 

produced by charging -up the con- 
denser C from a source HT through 
a variable resistance R. The con - 

synchronising -voltage to the am- 
plitude of the feed-back voltage, 
thus ensuring a smooth and con- 
tinuously adjustable control. 

Hazeltine Corporation (assignees 
of H. M. Lewis). Convention date 
(U.S.A.) February 9th, 1935. No. 
449743. 

Time -base circuit for use in television apparatus. 

denser is shunted by a combination 
of two valves V, Vi. At a critical 
anode voltage, the valve V dis- 
charges, and in doing so produces 
a voltage across Ri which throws 
the grid of the valve Vi negative. 
and so cuts down its anode cur- 
rent. This, in turn, produces a 
voltage drop across the resistance 
R2 which throws, the grid of the 
valve V more positive, and by 
making it more conductive, acceler- 
ates the process of discharge. At 
the end of the discharge period the 
reverse action takes place, the 
voltage across the resistance Rs 
now swinging the grid of the valve 
V more negative, and increasing its 
internal resistance so that the con- 
denser is again effectively insu- 
lated. The net effect is to " snap " 
the discharge valve V into and out 
of operation. 

Synchronising -impulses are ap- 
plied from a source S through a 
tapped potentiometer P, which 
regulates the amplitude of the 

FREQUENCY MODULATION 
.CERTAIN advantages are l claimed for the transmission of 
wireless signals, either for sound 
or television, by a process of fre- 
quency modulation as distinct from 
the more usual method of ampli- 
tude modulation. In order to 
effect frequency -modulation, the 
original signals are applied to de- 
flect the stream of electrons passing 
through a cathode-ray tube. As 
it impacts against the fluorescent 
screen of the tube, the stream pro- 
duces radiations which are passed 
through a screen of varying trans- 
parency. They then fall on to a 
photo -electric cell, the output from 
which is amplified and fed to 
the transmitter. The transparent 
screen is so graduated that the 
light passing through produces a 
current of sinusoidal form in the 
photo -electric cell. 

H. A. Richardson. Application 
date November 3oth, 1934. 

- 
No. 

450444 

ID 

YYY 
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R 

L1 

Method of obtaining automatic 
selectivity regulated by strength 

of interfering signals. 
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ADVERTISEdfENTS. I 

Get the thrill of new stations irr far-off 
continents - Bombay .. Sydney ... . 

Schenectady .... Rio. Log them quickly, 
precisely, with the Magnascopic Dial - 
the new tuning device exclusive to Ferranti. 
Short-wave reception naturally varies with 
conditions but by enjoying these short- 
wave adventures you lose nothing.. You 
still get home stations with the truth and 
reliability that have made Ferranti famous. 
Send the coupon below for " World 
Listening on Ferranti "-a free booklet 

telling you all about short waves and 
giving full details of sets. N.B. Ferranti 
World Radio is only obtainable from 
Registered Ferranti Dealers, men chosen 
specially for their technical skill and 
knowledge. Remember that only these 
registered Ferranti dealers can supply Ferranti 
World Radio. 

The Ferranti All=Wave range starts at 9 gns. 
Illustrated here is the Arcadia All -Wave A.C. 
Receiver with FIVE remarkable features : 

I. Exclusive Ferranti Magnascopic 
Dial. 

2. Triode Output. 
3. Noise Suppressor. 

4. Variable Selectivity and High Fidelity 
(when searching for stations the receiver is 
highly selective, but when the right station 
is found a knob can be turned to reduce 
selectivity and gain high fidelity reproduc- 
tion). 
5. Exclusive self -resetting device (after 
listening to a station with high fidelity 
reproduction, an automatic device resets 
the receiver to its highly selective state the 
moment the tuning knob is turned for a 
new station). 
In beautifully finished walnut 

GNS cabiiet with macassar inlays 
and ebonised base. 

world listening on FERRANTI 
Only a hair's breadth 

separates Schenectady and Budapest 
Because many of the short-wave stations come so close 
together it's difficult to log them quickly and precisely 
on the ordinary tuning dial. So Ferranti have added a 
Magnascopic Dial that gives you enlarged readings of 
such a size that you can always see exactly where you 
are and where to find the various other stations. This 
Magnascopic Dial, which is found only on Ferranti 
sets, has been described by the Press as " the cleverest 
tuning device yet introduced." You will find it helpful 
on Long and Medium as well as Short Waves. 

To Ferranti Ltd., Dept. Vv.W.10, Moston, 
Manchester, 10. Please send me a free copy 
of " World Listening on Ferranti." 

NAME 

ADDRESS 

COUNTY 

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

THE CHARGE FOR ADVERTISEMENTS in these 
columns is 

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

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

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 28 con- 
secutive, 10`,' ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted 
up to FIRST POST on MONDAY MORNING (previous 
to date of issue) at the Head Offices of "The Wireless 
World," Dorset House. Stamford Street, London, S.E.1, 
or on SATURDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham, 2 ; 280, Deansgate, 
Manchester, 3 ; 26a, Renfield Street, Glasgow, C.2. 

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

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

Postal Orders and Cheques sent in payment for adver- 
tisements should be made .' payable to ILIFFE 
& SONS Ltd., and crossed Notes being 
untraceable if lost in transit should not be sent as 
remittances. 

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

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

NEW RECEIVERS AND AMPLIFIERS 
A 
A 

DEGALLIER'S, Ltd. -Again, owing to increased busi- 
ness, we have to extend our premises now at 18. 

Connaught St., Marble Arch. W.2. -The firm for reliable 
short wave radio (19371, have on show in London the 
largest selection of fully guaranteed brand new all -wave 
receivers; callers invited to handle all at their leisure 
without obligation to purchase; all S.W. receivers guar- 
anteed to get stations on the low bands, including the 
Americas, etc. Hours of business 10 a.m.-7 p.m., Satur- 
days 9 p.m. Early closing day Mondays. All goods 
cash with order or c.o.d.; send 2d. stamp for beautifully 
illustrated catalogues and full reports by technical de- 
partment of this journal on Challenger receivers. 

WE Guarantee to Receive the American Transmissions 
at full programme strength after 4.30 p.m. daily; 

those interested welcomed without obligation. 

6 t Ea^h, Valves, " never before such a bargain," / every one a first, no throw -outs or seconds. 
metal, metal glass, glass counterparts, and glass: la6, 
165/25s, 1c6, 1v, 2a3. 2a5, 2a6, 2a7, 2b7, 5y3, 5z4, 
6a6, 6a8, 6b5, 6b7. 6c5. 6c6, 6d6. 6e5, 6e6, 6f5, 616. 
617, 6h6, 6j7, 6J7, 6k7, 6L6, 6L7, 6R7, 6Q7. 6X5, 
6z5/12Z5, 10, 12a, 12a5, 12a7. 12z3. 15. 18. 19. 22, 
24e, 25A6, 25y3, 25z5, 26, 27, 30, 31, 32, 33, 34, 35;51, 
36, 37, 38, 39/44. 41, 42, 43, 45, 46, 47, 48. 49, 50, 
53, 55, 56, 57, 53, 59, 7tA. 75. 76, 77. 78. 79. 80, 
81, 82, 83, 84, 85, 89; 6r7. 25a6. 25,6. 6117. 6X5, 5W4. 
Line corda for American Midgets. 4/9. 
A3/10. -5 -valve Midget T.R.F., medium and long wave, ór 7X, 10X6, A.0 /D.C., 200-250 volts, carriage 1/4; 
also several others at £2/15, £4, £4/10, and £4/2/6. 
,(L8.-" Challenger" Table Grand Model 6 -valve super - 
0%0 het, " Mono -vision " tuning control, A.C. 200-250 
volts, 3 bands, 18-55 190-550. 800-2,000 metres, 3V 
watts output, tone control, delayed 'A.V.C.; carriage 4/6; 
(16)4x16x8). 
e9.-" Challenger " Table Model 6 -valve superhet. 3 3r bands, 16-52, 190-550, 900-2,000 metres. A.V.C. 

tone control, P.U., terminals (17x13x91, A.C.;D.C., 200- 
250 volts; carriage 4/-; also available in A.C., same price. 

9. -Challenge: Car Radio 6 -valve superhet, no inter- 
ference, A.V.C., remote control, definitely no sue - 

pressers needed on plugs, carriage 4/3; also the R.C.A. 
Car Aerial, "the last things," 15/- post paid; also Emer- 
son 6 -valve, same price. 

13 Cuineas.-The New Challenger 8 (type 800) table 
model de luxe, 22x18x12, high fidelity 8 -valve 

superhet, A.C., 200-250 volts, 4 distinct bands. 11-39, 39- 
108, 190-550, 900-2,000 meters; this receiver has the fol- 
lowing improvements and additions over the last series 
of the famous Challenger 8: wave bands calibrated in 
meters and station names, simplified centralised tuning, 
super Vernier, slow -fast tuning, self-contained control 
panel, perfect tone quality at low volume, new type 10 
inch M.C. speaker, from a whisper to 8 watts pure un. 
distorted tono, no overloading at full volume, oscillator 
fundamental without use of harmonics, persistent oscilla - 
tot of highest output, isolating filters eliminate oscilla - 

(This advertisement continued in third column.) 

El 
DELIVERING 
THE GOODS 

It is only 'a few weeks since I announced 
the arrival of the new Hartley -Turner 
reproduction. The most important con- 
tribution to this was the Hartley -Turner 
Duode Speaker. 

I anticipated a good demand for the new 
Speakers and had built up a fairly good 
stock, but I certainly did not anticipate 
how many people were waiting for us to 
go one (or two) better than the other 
manufacturers. 

We have received a larger number of 
orders than we expected and it is very 
difficult at this time of the year suddenly 
to increase production of field coils and 
output transformers. 

The success of this new Speaker has 
given us the incentive to lay down plant 
for bigger production, and within a month 
I hope we can meet all demands. 

There is, however, the possibility that the 
demand will increase still more and I 
suggest that if you place your order now 
you will get quicker delivery. 

HARTLEY-TURNER DUODE SPEAKERS 
Standard Model D.0 £6 O O 
De Luxe Model D.C. £S 15 0 
Standard Model A.C. £T 5 O 
De Luxe Model A.0 £8 O O 

Super Duode: 
Price to be announced later. 
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HARTLEY-TURNER 
RADIO LTD., 

THORNBURY ROAD, 
ISLEWORTH, MIDDLESEX. 

Telephone: HOUnslow 4488. 

NUMBERED ADDRESSES 
For the convenience of private advertisers, letters 

may be addressed to numbers at " The Wireless World " 
Office. When this is desired, the sum of Od. to defray 
the cost of registration and to cover postage on replies 
must be added to the advertisement charge, which must 
include the words Box 000, c/o " The Wireless World." 
All replies should be addressed to the Box number 
shown in the advertisement, c/o "The Wireless World," 
Dorset House, Stamford Street, London, S.E.I. 
Readers who reply to Box No. advertisements are warned 
against sending remittance through the post except in 
registered envelopes : in all such cases the use of the 
Deposit Systems is recommended, and the envelope should 
be clearly marked " Deposit Department." 

8i- DEPOSIT SYSTEM 
Readers who hesitate to send money to advertisers 

in these columns may deal in perfect safety by, availing 
themselves of our Deposit System. If the money be 
deposited with " The Wireless World," both parties 
are advised of its receipt. 

The time allowed for decision is three days, counting 
from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs its to return 
amount to depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being 
no different arrangement between buyer and seller, each 
pays carriage one way. The seller takes the risk of loss 
or damage in transit, for which we take no responsi- 
bility. For all transactions up to £10, a deposit fee of 
1/- is charged : on transactions over CO and under 
£50, the fee is 2/0; over 150, 5/-. All deposit matters 
are dealt with at Dorset House, Stamford Street, 
London, S.E.1, and cheques and money orders should 
be made payable to Iliffe & Sons Limited. 

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

NEW RECEIVERS AND AMPLIFIERS 
(This advertisement continued from first column.) 

tien and motor -boating, fully delayed A.V.C. bias, abso- 
lute minimum of noise, and sensitivity control for noise 
suppression, A.V.C. re -enforced capacitators prevent drift, 
pre -aged intermediate frequency transformers, 1.F. bar- 
rier, discs anchor coil leads, plug in loud speaker, also 
provision for external speaker, moisture sealed out by 
tropical zone impregnation, self healing electrolytic con- 
densers, one complete chassis of dreadnought construc- 
tion, moderate voltages assure full valve life, economical 
to operate (consumption 45 watts), long lite eliminates 
repairs, correct valve selection, no compromise, no hum. 
full weignt transformer, true push-pull, stabilised high 
tension supply, stabilised biasses, ceramic coil insula- 
tion, frilly loaded plate coils give maximum gain, pre - 
balanced roil assembly, matched sets of individual coils, 
no taps, sealed insulation, thin laminations of special 
silicon steel, 7 K.C. selectivity, fractional microvolt sensi- 
tivity shielded switching permits high -gain, positive sil- ver-plated contacts eliminate switch noises, audio fre- 
quency range 30-8,000 cycles, diode detection, prizmatone 
high fidelity R.b'. preselector stages on all bands, car- 
riage 6/- for experimenters, less cabinet deduct 15/ -- 
it public address Rota, 12ín. G.12 supplied in place of standard speaker add £2. (Note. -This speaker cannot 
be incorporated :n table model cabinet.) ( 17. -Challenger 8 Console 800C, height 3 feet 6 inches, 
01..0 width 24 inches, depth 121,4 inches, chassis as incor- 
porated in 800 mödel but incorporating the 0.12 high 
fidelity 12ín, speaker; carriage and crate 10/-. 

29 Guineas --"Challenger 800 R.G." radiogram with 
automatic record changer, measurements, height 

2 feet 8 inches, width 3 feet, depth 21 inches; this also 
incorporates the 0.12; carriage and crate 15/-. 

NOTE. -The Challenger 800 is available for A.C./D.C. 
200-250 volts, employing 11 valves, at an additional 

coat of 20/- on each model. 
r113. --Challenger 12 A.C./D.C. 200-250 volts, the 
cw first time that D.C. users have been able to get 10 
watts undistorted from their speaker, which is a large 
12ín. K. type Rola, triple parallel rectification, push- 
pull parallel lourpentode output; carriage and crate 7/6; 
chassis, valves and speaker alone, £15. 
[626/5. -Midwest R.T. 18 chassis, valves and P.A. 
ust speaker, 6 bands A.C. 100-250 volts, calibrated in 
metres and K.C. illuminated pointer indicator. silent 
tuning control, automatic visual band selector, metal 
valves, 36 tuned circuits, 10 tuned circuits in cascade, 
range 41.2,400 metres, output 20 watts undistorted; 
carriage 10/-; also available in the Midwest D.C. cabinet 
at £36/15; carriage and crate 20/-. 
earl -Challenger 24 -valve superhet twin chassis, valves 
o0 and 2 speakers, handling 50 watts output, sensitivity 
14 microvolt absolute, tuned H.F. stages on all bands, 
3 I.F. stages, the last one being used for selectivity only, 
frequency response at the speakers, within 2db, over 
whole range, wave band coverage 8-2,050 metres in 5 
bands, magic eye tuning, variable selectivity; carriage 
18/-; various cabinets available; this is the actual re- 
ceiver that we supply to the Navy, Army and Air Force 
canteens. 

DEGALLIER'S, Ltd:, 18, Connaught St., Marble Arch, 
London, W.2. Paddington 2745. [2781 
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NEW RECEIVERS AND AMPLIFIERS 

A 
AIR KING Introduces Sensational Models for 1937. 

featuring 

BEAM Tuning Exclusive to Air King Receivers. 

MAGIC Edge Illuminated Dials Enabling Station 
Names to be Clearly Read. 

CATHODE 
Ray Magic Eye Tuning Indicator on all 

Models. 

LATEST 
G Type Octal Base Valves, which are inter- 

changeable with the metal prototype. 

SPECIAL 
Output Valves for A.C./D.C. Models, giving 

undistorted output equivalent to that of an A.C. 
set; 1937 range includes:- 

MODEL 
507 " Empire" 11 -valve 4 -band A.C. High 

Fidelity Superhet, with variable selectivity. 11.F. 
stage on all bands, push-pull audio system using two new 
power output valves giving 15 watts undistorted, 1 large 
concert type auditorium dynamip speaker and 1 small 
special high frequency reproducing unit, 8 inch multi- 
coloured dial with lit up indications to show high fidelity 
and gramophone pick-up. 

MODEL 504 "Duchess" 6 -valve 3 -band A.C. Superhet., 
with large 8 inch dynamic moving coil speaker, 

also special features mentioned above. 

MODEL 604 " Envoy," same as model 504 but for A.C. 
or D.C. supply. 

MODEL 502 "Marquis" 6 -valve 3 -band A.C. Superhet., 
in magnificent moulded bakelite cabinet available 

in various attractive colours, including ivory, walnut, 
ebony, green and red; this set has a moving coil dynamic 
speaker with special acoustic chamber giving excellent 
tone and quality. 

MODEL 602 " Knave," same as model 502 but for A.C. 
or D.C. supply. 

MODEL 
73 " Royal " 7 -valve 3 -band A.C./D.C. Super - 

het., recently advertised 9d guineas. 
BARGAIN Offer. 

MODEL 6E 6 -valve 3 -band A.C. Superhet., in large 
handsome walnut cabinet with 8 inch moving coil 

speaker; 121!, guineas. 

CUT Out that Interference with an Air King All -wave 
Doublet Aerial, doubles signal strength and increases 

reception range, especially on short waves; price 15/-. 

ALL the Latest Type American Glass and Metal Valves 
Stocked. 

CALL, 
write or 'phone for further particulars to:- 

AIR KING RADIO, 115, Shaftesbury Avenue, Cam- 
bridge Circus, W.C.2 (1st floor above Barclays Bank). 

'Phone: Temple Bar 4875 (two lines). All receivers 
assembled in England. [2702 

ALERT RADIO Co. 

5 VALVE A.C. All -wave, table model, 10 gns.; 6 -valve 
A.C- all -wave, 121/2 gns.; 7 -valve A.C. all -wave, 4 

bands, chassis, valves and speaker, 9 gns.; Midgets and 
other receivers up to 23 valves; new models arriving 
shortly, 11 and 16 valves, high fidelity. D.X. fans, we 

can supply You with the latest communication receivers, 
such as the Hammalund Super -Pro, R.M.E. 69, National 
H.R.O., etc.; any type of American valve in stock; send 
for fists. -21. East Rd.. N.1. Clerkenwell 4871. [2835 

HARMAUR RADIO 

FOR High-class Economical American Midget Re- 
ceivers, all -wave sets, car radio, etc.; trade enquiries. 

THE 
HARMAUR RADIO Co., Ltd., 8. Clifford 5t., 

New Bond St.. London, W.1. Regent 4336. [0499 

" G"1ERVICE With a Smile," 

HENRY 
FORD RADIO, Ltd., 

ELECTRONIC 
House, 22. Howland St., Tottenham 

Court ltd., W.1. Museum 5675. 10511 

ROYAL RADIO COMPANY. 

ESTABLISHED 1908. 

.THE Cheapest House for all the Latest 1937 Models 
1 with metal valves; from £3110. 

AS it is Impossible to Give Full Specifications of all 
Models in This Advertisement, send stamp for illus- 

trated catalogue. 
(+3/10. -5 -valve T.R.F., long and medium, 200-250 volts. 

e4/15: -5 -valve Superhet, long and medium, 200-250 
volts. 

IC5 /15. -5 -valve Superhet., 19-2,000 metres, 200-250 
dei volts. 
e7/15. -6 -valve Table Model, 16-2,000 metres, A.C. or 
oZ+ D.C., any voltage. 

(?7/15 and £919. -All -wave receivers, suitable for ships, 
o -L as supplied to the P. & O., B.I., and other shipping 
lines, guaranteed free from interference. 

213/10. -8 -valve Table Model, 11-2,000 metres, A.C., the 
,3.0 set that gets America at full volume on an indoor 
a@rial. 

(a9. -Latest 6 -valve car radio, A.V.C., remote control, 
ór no suppressors required. 

AFULL 
Range of the World-famous Ferguson and Pilot 

Models Stocked. 

ALL 
Sets Fully Guaranteed by Ourselves. 

ALL 
Types of American Valves in Stock. 

PAY Us a Visit Any Time, week-end included. Fares 
paid up to £1 to customers spending £13 or over. 

N.:arest station George Lane, L.N.E. Rly. 
ROYAL RADIO COMPANY, 5, Buckingham Rd., 
11, South Woodford, London, E.18. 'Phone: Bùckhurst 
2736. [2881 

No. 8 

on the Suppression 
of Electrical Interference 
with Broadcast Reception 

The question keeps cropping up regard- 
ing the efficiency of doublets as anti - 
interference aerials. 
Reprinted below is a letter well worth 
reading. It compares the performance 
of a particularly good and correctly 
erected multiple doublet with that of 
an "Eliminoise." 
The letter was received from Messrs. 
Keates & Co. (Radio) Ltd. who 
handle Scott Receivers and who found 
it practically impossible to demonstrate 
these sets in their Bishopsgate premises. 
Admittedly the background of inter- 
ference in the heart of a city like 
London is fierce, but only the 
*" Eliminoise " did all that was 
claimed for it. 

26th September, 1936. 
Messrs. Belling & Lee Ltd., JMM/ VEB. 
Cambridge Arterial Road, Enfield, Middx. 
Gentlemen, 

We have now received the Eliminoise 
and cable and thank you for your helpfulness 
as the equipment was urgently required for 
experimental purposes. 

Up to date we have been using a special 
double doublet tuned to resonate on 15 
and 9 megs. bands, and although it was the 
best we have tried we are always looking 
for something better. 

We erected your aerial on the roof of 
our offices here in the middle of the City, 
actually side by side of our existing aerial, and 
found immediately a very definite improve- 
ment which frankly put this aerial a long 
way ahead of anything we have come across, 
and we are therefore intending to use this 
system exclusively in future, and to recom- 
mend it to all our trade friends. 

In our locality here, the background and 
local noise level is extremely high all day 
long, making short-wave reception previous 
to the erection of your aerial virtually 
impossible. We can now give reasonable 
programme value from stations that were 
completely unintelligible owing to local 
background. 

Candidly, we are enthusiastic about this 
development which will be of considerable 
use to us in the sale of our exceedingly high 
gain receivers which are so highly developed 
that the " Wireless World " says of them : 

" the signal to noise level has never been 
bettered on any set we have so far tested." 

Very truly yours, 
For KEATES & CO. (RADIO) LTD. 

"Trade Mark. (Sgd.) J. M. Mason. 

Belling & Lee Ltd. 
Cambridge Arterial Road, 

Enfield, Middx. 

NEW RECEIVERS AND AMPLIFIERS 

ARMSTRONG 
1937 Range of Radio Chassis are Briefly 

Described Hereunder. 

ARMSTRONG 8 -valve All -wave Radiogram Chassis; this 
model has a stage of R.F. amplification and covers 

four wave -bands, 12.9-34 metres, 34-100 metres and the 
usual broadcast bands, output stage 2 Marconi PX4 valves 
in push-pull, loaded secondary transformer coupled; price 
11 guineas complete. 
ARMSTRONG 7 -valve All -wave Radiogram Chassis, 4 

wave -bands, 12.9-34. metres, 34-100 metres and broad- cast bands, has R.F. amplification and interstation noise suppressor, Triode valve output; price, with valves, 10 guineas. 

ARMSTRONG 8 -valve 4 Wave -band Radiogram Chassis; £9/17/6 (see displayed advertisement). 

ARMSTRONG 6 -valve 4 Wave -band Radiogram Chassis, £8/17/6 (see displayed advertisement). 

ARMSTRONG 6 -valve 3 -Wave -band Radiogram Chassis, complete with valves and Rola Bin. speaker; £7/10. 

ARMSTRONG 8 -valve Push-pull Radiogram Chassis; this model designed to give good quality reproduction on the 2 broadcast bands, the output stage consisting of two transmitting triodes arranged in resistance capacity coupled push-pull with phase reversed preceding stage; price £8/10. 

ARMSTRONG 6 -valve Radiogram Chassis; this chassis 
has a resistance capacity coupled t ransmitting triode valve output stage, covers usual broadcast bands; price £7/10. 

ARMSTRONG 10 -watt Push-pull Amplifier, fitted with self-contained pre -stage amplifier for microphone, volume and tone controls, also plugs and jacks for gramo - and microphone stages supplied complete with Rola G.12 speaker for 1oi,/ guineas. 

ARMSTRONG Chassis Carry Generous Guarantee, no 
charges for labour, material, carriage or packing for 12 months (valves carry the makers' guarantee). 

ARMSTRONG Chassis are Sent on 7 Days' Trial, pack- 
ing and carriage free. 

ARMSTRONG COMPANY have Catalogues with Illus- trated Technical Information now Available. 
A RMSTRONG COMPANY, 100, King's Rd., Camden 1 Town, N.W.1. [2926 
AMERICAN RADIO DISTRIBUTING COMPANY. 
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Midwest Receivers, to -morrow's radio to -day; 
send 10%d. to cover cost of catalogue and mail- 

ing; Ferguson, -Pilot, Air King, or any .other make sup- 
plied; trade enquiries invited on all radios. Note: 1%d. 
stamp with all enquiries, otherwise ignored. 

AMERICAN RADIO DISTRIBUTING COMPANY, Mail 
Order Dept. W.W., 138, Seabrook Rd., Hythe, Kent. 

[2950 

RADIOGRAPHIC for Hammarlund Super and Comet 
Pro.; keenest prices. 

ADIOGRAPHIC for Hallicrafters " Skybuddy," "Sky- 
-11 chief," " Skyrider Commercial," " Skytider Super," 
" Skyrider Ultra "; send for our prices. 

RADIOGRAPHIC. -4 -valve A.C.-D.C. Midget, 4fn. fllu- 
minated dial, long"and medium; 49/6. 

RADIOGRAPHIC. : 4 -valve A.0 D.C. portable M.C. 
speaker, marvellous value; 65/-. 

RADIOGRAPHIC. -6 -valve all -wave superhet. A.C. 
mains table model, 17x14x9 beautiful burr walnut 

cabinet, new centralised dial; £8/8. 

RADIOGRAPHIC. 
-7 -valve all -wave A.C., with magic 

tuning beacon; £9/9. 

RADIOGRAPHIO.-7-valve 
console 40x22x13, big 

dynamic speaker, lovely tone; £12/12 
JUST Arrived:- 

RADIOGRAPHIC. 
-10 -valve all -wave Consolette, 22x 

17X12, A.C. mains, 15 watts undistorted, high 
fidelity micro -station selector, time tuning R.C.A. all -metal 
valves; £15/15. 

AS Above,but in magnificent console cabinet, 13in. M.C. 
speaker, 42x23x12, the ultimate in quality repro- 

duction; £18/18. 

RADIOGRAPHIC. 
-8 -valve 10 watts table model, similar 

specification to above, £13/13; Console, £15/15. 

RADIOGRAPHIC 
Have Everything in Radio for Every 

Occasion; all goods carry our guarantee " satisfaction 
or money refunded "; sets guaranteed 12 months, valves 6 
months; all goods carriage free; free, our wonder cata- 
logue, send p.c. 
RADIOGRAPHIC, Ltd., 66, Osborne St. 

[2928 

SIX -VALVE Superhet, Chassis, with A.V.C. 3.5 -watts 
pentode output, at £6/5. 

SIX -VALVE All -Wave A.C. Superhet. Receivers, with 
cabinet and speaker, 3.5 -watts pentode output, 

station marked dial, A.V.C. wave ranges 16.5, 50, 200 
to 600, and 1,000 to 2,000 metres; price £9. 

WE Can Supply Kits of Specified Parts with Valves for 
any " Wireless World " Receiver or Amplifier, includ- 

ing the " 1936 Monodial A.C. Super Receiver," " Quality 
Amplifier," Imperial Short Wave Six and All -Wave Super - 
Seven. Hire purchase terms can be arranged on the above 
goods and any other radio equipment; details upon applica- 
tion. 

UNIVERSAL 
Amplifiers, with undistorted output of 

8 watts, 2 pentodes in parallel in output stage. 
£6/10; A.C. amplifiers, double R.C.C. push-pull with 2 
triodes in output stage, undistorted output of 5 watts, £7. 

WARD, 46, Farrington St., London, E. C.4. Tel.: 
IIolborn 9703. [0458 

1936 Regentone 5 -valve Superhet., thermometer tuning, J unused and boxed; list price £11/10. A.C. model 
£5/10, universal £5/15. 

1936 Regentone Battery Set, list £711016, H.F., pent., 
det. and pent. output, P.M. speaker, thermometer 

tuning; £3; unused and boxed. 

HENRY'S, 72, Wellington Av., N.15. Stamford Hill 
2907. [2952 

"The Wireless World Diary for 1937." Price 116 net By post 117 
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NEW RECEIVERS AND AMPLIFIERS 

FERGUSON, 
Belmont and Air King All -wavers lead 

the field; wlmlesale istributors.-Leonard Heys, 
36, Henry St., Blackpool. [0530 

TRANS 
-ATLANTIC RADIO Offer Finest Radio Value! 

Send for lists; attractive A.C.-1).C. compacts from 
.£2'16; 6 -valve all -wave superhets. from £6/15. 

TRANS 
-ATLANTIC RADIO Co., 15, Percy St.. W.I. 

Museum 3096. American Radio Service Specialists. 
[2940 

HIGH Quality 4 -valve A.C. Radiogram. in walnut 
cabinet, new, £9/15; Bryce transformer, 500-0-500, 

4 L.T.s, 12.6.-Ilow, 109, Thurlow Park Rd., S.E. 1. 923 

TOBE - DEUTSCIIMANN Communication Kit. air 
trimmed, built tuner, valves, power, speaker, £15/10; 

also National and Skyrider range.-A.C.B., Ltd., 52, Wid- 
more Rd., Bromley. [2943 

LPECIALIST. Car radio only Expert fitting and 
A7 repairs. Sett from £7/10 to 40 guineas. -St. John 
Chesney, 38, Hugh St., London, S.W.1. Victoria 0780. 

10534 

FOR 
the Finest Valle in All -wave Receivers, see 

McCarthy advertisement on page 11. -McCarthy 
Radio, Ltd., 44a, Westbourne Grove, London, W.2. Tele- 
phone: Bayswater 3201. [ e10 

6 VALVE 9 -stage All -wave Superhet Mans Chassis, corn. 
prising large micro -dial, volume control and variable 

tone control, pick-up connections; circuit: tuned 11.F, 
stage on all wave -bands, Octode mixer, band-pass I.F.'s, 
double diode triode detector, giving full A.V.C. 3 -watt 
pentode output, complete and ready to use with 6 Dario 
valves; chassis and salves carry 12 months' guarantee; 
cash with order; .£8/10, on 7 days' approval or c.o.d. 

FREE with Above Chassis. -Mains energised Bin. moving 
coil loud speaker. Hulmes, Station St., Birming- 

ham. [2704 

RECEIVERS AND AMPLIFIERS 
CLEARANCE, SURPLUS, ETC. 

CLEARANCE 
List (Trade Only). -Write Leonard IIeys. 

36, Henry St., Blackpool. [0527 

SEND 
for Bargain List slBrand New Decontrolled Re- 

ceivers; amazing prices. -P. A. C., Ltd., 54, Lamb's 
Conduit St., W.C.1. 12243 

23/15 for Full Size Table Grand Model 5 -valve Super - 
sew het.; carriage paid; cash with order or c.o.d., or send 
ter list of other equal bargains. -Kay, 1, Old 

Church Lane, N.W.9. Colindale 8266. [0535 

and 6 -valve 1936 superhets by well- 
known makers, reconditioned and guaranteed 3 

months; cash with order, 7 days' approval; £7!7. or 
c.o.d.-Wyndham Trust, Station St., Birmingham. [2613 

(L6/10.-Ekco A.C.76 1935-36 model, brand new, in 
aw. original sealed carton, also one each used Philips 
830 and 834 D.C. receivers, in good order, £3 each. - 
Lister, 209, Portswood Rtl., Southampton. [2908 

BATTERIES & CHARGING PLANT 

1 A /11. Battery chargers. 1 amp..,2-6v., incorporating 
Y/ 1 latest Westinghouse rectifier; postage 9d.; 

illustrated list free. -Arden Agency, Wollaston, \V 
(2917 

ling - 
borough. 

PUBLIC ADDRESS EQUIPMENT 

SPECIAL 
Offer I I 1 

8# Guineas Assembled; 8 guineas kit; Vortexion 20 
watt 3 -stage P.A. amplifier, in steel case, 8in.X 

10in.x9in. high, with carrying handle, input with controls 
for microphone and pick-up and tone control, output for 
7i/ and 15 ohm speakers, weight 251b.; only 8!es guineas. 
with valves. 

VORTEXION, 
182, The Broadway. Wimbledon. S.W.19. 

See also New Mains Equipment. [2787 

PUBLIC Address Work Undertaken. 

J.A. Vans for Aire, stationary equipment for fetes. 
conferences, etc., portable equipments for small 

dances, etc. 
ROSS and ROBINSON, Ltd., 8, Western Circus, W.3. 

[0521 

MIXING Circuits for P.A. are Fully Discussed in the 
Partridge,P.A. Manual: - 

HOW to Mix any Number of Microphones and/or Pick- 
ups with independent control of each unit is clearly 

explained. Also tone control, line technique, pre -ampli- 
fier design, impedance matching, etc. Free, trade only, 
from:- 

NPARTRIDGE, 
B.Sc., -A.M.I.E.E., King's Buildings. 

Dean Stanley St., London, S.W.1. [2801 

10 Watt P.A. Amplifier on Demonstration with Crystal 
1 Microphone, Peizo pick-up, at Holiday, h emmer- 

dinger, 2, Dotefreld Bridge St., Manchester. [2912 

11ITEBSTER Electric A.C. 3 -stage Talkie Amplifier, Y push-pull triode outfit, 15 undistorted watts, new, 
£5/10; Senior R.K. on 4ft. squarexlin. baffle, with field 
rectifier, £3/15; Marconi K.17 pick-up, 171-: Paillard 
A.C. gramophone motor, 18/-; or the lot, £10. -Armstrong. 
Clifton, Woodmansterne Lane, Banstead. [2927 

TANNOV 
Transportable G.A.60 Amplifier. A.C. output 

20 watts, complete with 2 Tannoy P.S. speakers, 
new Tannoy microphone, E.D.C.C. 250 -watt convertor, 
steel silence cabinette, spare D.A.60 C.U.1 valves, perfect 
condition; accept £49, or near offer, a bargain. --W. 
Littler, 2, Barras Lane, Coventry. 'Phone: 4933. [2933 

Ahead I Now s 

plans and review your Public 
the time to consider your 

Address requirements in readiness 
for the 

11oroii;1t'Oii !'ci'cniollic5 
Orders are already being placed for 

REPRODUCERS 
& MICROPHONES 

the two important links in the P.A. chain. We 
shall be pleased to demonstrate these to you 
at any time. 

DOMINO MODEL 

Suitable 
for all P.A. 

purposes. 

The frequency response 9f the Domino is as near 
perfect as is possible to obtain. 
Power handling factor 12 watts. 
Type 101%E For ose with &12 

volt accumulators 

Type 101%F For D.C. Mais, 

Type 101J 1;c1. Mains 
or 

£5-15-0 
£6-15-0 
£9 - 5 -0 

FOR HOME USE 
Epoch also lead in this field for quality results. 
Have you considered the vast improvement which 
can be effected by incorporating an Epoch Re- 
producer in your existing receiver or radiogram ? 
There is an Epoch speaker to suit every set. 
Write us about it, and we will advise you. 
There are very few commercial sets which will not 
be tremendously improved by exchanging the 
mass-produced speaker for an EPOCH INDI- 
VIDUALLY MATCHED REPRODUCER. 

-SHORT WAVE AND SERVICE COMPONENTS - 
A catalogue specially compiled for the Trade and 
Amateur Transmitters listing spares and compon- 
ents for every conceivable purpose. Write for this 
NOW, sending your Trade Heading or Q.S.L. card. 

CONSTRUCTORS. Post the coupon below and we 
will send you our latest Illustrated Catalogue. 

RADIO DEVELOPMENT CO. 
(Prop.: EPOCH Reproducers Ltd.) 

Aldwych House, Aldwych, London, W.C.2 
Telephone: Holborn 9111 (2 lines). 

COUPON 
Please send me your latest catalogue of 
EPOCH MOVING COIL REPRODUCERS AND 

MICROPHONES. 

Name 

Address 

To Radio Development Co., 
Aldwych House, Aldwych, London, W.C.2 

W.13 

USED SETS FOR SALE 
AND WANTED 

MARCONI 

1937 Marconi Model 239 Radiogram, list £2312, hardly 
rued; £16. -Birth Ilouse, Tongdean Av., Hove. (Preston 4122.) [2924 

R.G.D. 

PRIVATE Owner Coing Abroad Wishes to Dispose of 
R.G.D. 1936 Model 1202, 12 -valve superhet. auto- matic record changer, triple speakers, 6 watts output, cost £112; also 1934-35 model 1201, 12 -valve superhet. automatic record changer, twin speakers, 6 watts output, cost 95 guineas; both A.C. models, one owner, excellent condition, may be viewed between 4.30 and 7.30 p.m. on Monday, the 1911,, at Flat 2, 31, Buckingham Gate, S.W.1. [2910 

W.W. OLYMPIC -S.S. 
(1 LVllll'IC Single .Span Receiver, only 90/-.-Coltart, l l 41, Dykebar Av., Glasgow, W.3. [2915 

MISCELLANEOUS 
31-c URDO -SILVER Masterpiece III, twelve valves, 11 13.2.000 metres, 18 -watt output, exceptional L.X. 
n i,ililp, cost £100, new condition; £45. 
UCOTT XV, fifteen valves, 13-2,000 metr'es, world-wide range, 20 watts output, as new; £49. 
LT.M.V. 800 Autoradiogram, 15 valves, 13-2,000 metres, 1111 high fidelity, twin speakers, record changer, contrast simplifier, electric clock. current list 110 guineas, new con- dition; £65.-A.C.S., Ltd., 52, Widmore Rd., Bromley. Itarensbourne 1926. [2942 
'ROUND the World Receivers, Pilot, Fergusson, Ace. 
-I- I, Stewart Warner, Zenith, etc.; all American valves; traders only. -Perseus Radio, Burton -on -Trent. [2918 

EXCHANGE OR WANTED 
WANTED. -Marconi radiogram, 1933 -34. -Write H. C. 

Gaze, High St.; Kingston. [2909 
j ,,1TANTED, " Wireless World" 1935 A.C. Short-wave ry Receiver. -Rees, 135, Adelaide ltd., N.W.3, [2920 
ITANTED, " Wireless World " Push -Pull Quality Ampli - 
Vv tier, less valves. -Box 9550, c/o The Wireless World. 

[2916 
117 -ANTED, Midwest Multitube all -wave chassis and 

{ speaker. -B., c/o Maxwells, Deeside, Brighton, 6. 
[2932 

NEW MAINS EQUIPMENT 
V 
V 
`TOIITEXION Lead Again. 

OI:TEXION Supply the B.B.C., C.P.O., L.T.P.B., and 
Borough Councils, etc., so why not you? 

ALL Fitted Screened Primaries and Tapped 200-250v., 
with centre tapped filaments, guaranteed one year. 

5 A-0-250 60 m.a., 4v. 1-2a., 4v. 2-4a.; 10/- open. " 12/6 shrouded. 

350 0-16/- 
shr 

350v. 6r mda., 4v 1-2a., 4v. 2-4a.; 12/6 open. 
ou - 3 0 0-350v. 12C m.a., 4v. 2.5a., 4v, 2-4a., 4v. 2-5a.; 

:4/6 open 16 /6 shrouded. 
1"-0-425v , 120-160 m.a., 4v. 5-10a., 4v. 2.5, 4v. 

1.2, 4v. 1-2, superahrouded model, 21.25 regu- 
lation; 26/-. 

500 -0-500v. 120 m.a., L.T.'s, as above; 19/- open, 23/ shrouded 40s) or 450, same price. 

00 0-500v. 150 m.a , Sr. 4v. 2a., 4v. 2-5a.. 4v. 4a.. 
26/. open, 30/- shrouded; 400 or 450, same 

price. 

CIIOKFS, 30n. 60 m.a., 5/6; 7-13h.. 10/6; 30h., 150 
m.a., 12/6; regulation, 7/6. 

OUTPUT Transformers, 4-10 watt, W.W. Q.A., 17/6; 
20 watt super shrouded. 30/-. 

AUTO Transformers, 100-120 to 200-240v. 60 watt, 
9/-; 120 watt, 12/6; 200 watt, 16/6; 500 watt, 30/-. 

QUOTATIONS for Specials by Return. 
`TORTEXION (S. A Brown), 182, The Broadway, 

S.` ' '-9. Tel.: Lib. 2811. [2885 
ALL 
ROWER 

TRANSFORMERS, Ltd. -Transformers and chokes em- bodying all the best in design; no better value at any price; Radiolympia models; tapped and screened primaries. 
filaments. centre tapped. 

%+SOO7d.; extOra filament,l4v. Ia, 246., 
12/6, post 

3 C o 
fia 

man 
,4 4.v .2 

-l3as.. 

146%, 
2-4a., 15/-, post 8d.; 

vc> 
5 0.0.30-v,. 

p1o20m.a-; extra fila ment, 
42-0a/- 4v. 1-2a., 

WRITE for List; special quotations by return. 

ALL POWER TRANSFORMERS, Ltd., 8a, Gladstone 
Rd., Wimbledon, S.W.19. Tel.: Liberty 3303. [2771 

PARAMOUNT 
Mains Transformers. 

P1RAbfOUNT 
in Quality, lowest in price; example, 

' 250v. 60 nt.a., 4v. la., 4v. 4a., open type 9/-, 
shrouded, 11/-, post 9d.: 350v. 75 m.a., 4v. 2.5a.. 4v. 4a, 
open type 12/-, shrouded 14/-, post 9d 

W RITE for List, "Paramount Mains Transformers."- 
It. H. Salter, 66, Hartfield Rd.. Wimbledon. ß.W.19. 

'Phone: Liberty 3226. [2303 

TANTALUM 
for A.C. Chargers, H.T. and L.T.-Black- 

well's Metallurgical Works, Ltd., Canton, Liverpool. 
[2729 

" Handbook of Technical Instruction for Wireless Telegraphists " Fifth Edition Post free 15/9 

se es eraLéi.,trrÍiii.aL 
www.americanradiohistory.com
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THE MOST 
SUCCESSFUL 
ELECTRICAL 
WORK OF 
THE YEAR 

If YOU work in 
Any Branch of the 
Electrical Industry 

You NEED THIS NEW BOOK 
The FIRST and ONLY Book of its kind 

The 

ELECTRICAL 
ENCYCLOPEDIA 

A Handbook of Modern Electrical 
Practice for the Working Electrician 

4 Volumes 1,980 Pages Over 2,300 Illustrations 
reeral Editor: S. O. BLA XLAND STUBBS 

Assisted by 6 Expert Associate Editors and 32 Highly Qvaltjied Contributors 

THIScomprehensivework 
contains sound, up-to-date, 
authoritative information 

written by experts in every branch 
of the profession, and covers 
thousands of problems and ques- 
tions of everyday work. 
The rapid development of electric 
technology means an enormous 
increase of opportunities for the 
electrical engineer who keeps 
abreast of advancing knowledge. 
YOU can seize these new oppor- 
tunities NOW by the aid of " The 
Electrical Encyclopedia." What- 
ever your particular subject or job 
this work will add to your effici- 
ency, aid your advance in your 
profession and secure certain 
SUCCESS. 

Np MONEy 

GIFT 
BOOK 
Valuable 
66 page 
Pocket 
Book of 
Reference 
Tables 
presented 
FREE to 
all Pur- 
chasers. 

Don't Miss 
This Opportunity 
Just sign and post the form 
below and we will send you 
these four volumes carriage 
paid, to examine for one week 
free. You may either return 
them to us, carriage forward, 
within eight days, to end the 
matter, or you may keep them 
on the very easy terms outlined 
on the form. 

"Wireless World" FREE Examination Form 

To the 
WAVERLEY BOOK CO., LIMITED, 

96 and 97, Farringdon Street, LONDON, E.C.4. 
Please send me, carriage paid, for seven days' FREE 

Examination, " THE ELECTRICAL ENCYCLOPEDIA," 
complete in four volumes. It is understood that I may 
return the work on the eighth day after I receive it, and 
that there the matter ends. If I decide to keep the books 
I will send you on the eighth day a First Payment of 2/6, 
and, beginning thirty days after, thirteen further monthly 
payments of 5/- each and a final one of 6/-, thus completing 
the purchase price. 

(Price for Cash on the eighth day, 70/-.) 

Name 

Address 

Occupation 
Parent's Signature 
required under 21 

State if householder Date 

ll'Id.ln. PLEASE FILL IN ALL PARTICULARS ASKED 

CABINETS 
MANUFACTURER'S Clearance. 

"TTLTRA" Tiger Radiogram Cabinets, 35x21x16, 35/; 
IIJJ nndrilled (reconditioned). 
HALCYON Radiogram Cabinets, rich, dark, figured 

walnut, 33x 23x191/4, 45/-; many others, 30/- up- 
wards; phptos for- selection sent on request. 
"TTLTR ' Table Cabinets, 20x16,/x91/2 (undrilled), 

lKJJ 10/6; many others from 4/6. 
SPEAKER Cabinets; 4/6 upwards. 

SEND Particulars of Your Requirements (giving size of 
set, etc.), or call and make your choice from our 

H. stocks of over 100 different types; from 3/6 to £4/10. 
L. SMITH and Co., Ltd., 287-9, Edgware Rd., 

London, W.2. Tel.: Padd. 5891. [0485 

DYNAMOS, MOTORS, ETC. 
j.h.p. A.C. B.T.H. Motors, 1,425 revs., self-starting, all 
4 voltages; 531-.-Easco, 18, Brixton Rd., 8.W.9. [0455 

210 D.C. to 230 A.C., 100 -watt, complete in steel 
cabinet; £5.-22, Meyrick Crescent, Colchester. 

[2931 

ROTARY Convertor, thorough working order, D.C. to 
A.C., 200 to 250 volts, in steel silence cabinet, original 

cost £10; no reasonable offer refused.-Harvey, 170, King's 
Rd., Westcliffon-Sea. [2902 

ELECTRO 
Dynamic Rotary Converters, complete with 

smoothing and silence cabinet, 'input 200-240 D.C., 
output 220 volts A.C., 50 cycles, 90 watts, in new condi- 
tion; £6; similar machine, with 65 watts output. £4/18, 
carriage forward; many other converters in stock; send 
for details. 

WARD, 46, Farringdon St., London, E.C.4. Tel.: 
Holborn 9703. [0518 

NEW GRAMOPHONES, PICK-UPS 
AND RECORDERS 

IDERMAREC Home Units.-Discs-Permarec, acetate and 
glass base coated; cutters-steel and sapphires; fre- 

quency records; amplifiers; microphones-carbon, moving 
coil, pieza; matching' transformers.-Holiday-Ifemmer- 
dinger, Dolefield, Bridge St., Manchester [2814 

GRAMOPHONES, PICK-UPS AND 
RECORDERS 

CLEARANCE, SURPLUS, ETC. 

CHROMATRON Recording Outfit, complete, A.C. 100- 
110v. or 220-250v., really good instrument, bargain; 

£5110; Simpson recording turntable, new, £4.- Corderoy, 
29, Beech Hall Rd., E.4. 

- [2930 

NEW LOUD -SPEAKERS 
Quality Surplus Speakers. [ J LBERT for 

MBE Following Genuine Bargains are Made by One of 
the Best-known Manufacturers of high-grade moving 

coil speakers. All are brand new and offered at consider- 
ably under hall list prices. The Auditorium models are 
fitted with latest dual curved cones, giving remarkably 
wide and even frequency response, resulting in quality 
reproduction of both speech and music. 

37/6 Only, usual price £5; Auditorium permanent 
magnet speaker, with Alni magnet and die 

cast frame, large 12in. dual cone, comprising latest curved 
cone with auxiliary bakelite cone; complete with large 
25 ratio transformer. 

59/6 Only. usual price £6; Auditoriumelectro-mag- 
net speaker, 1,000, 1,250, 2,000, or 2,500 

ohms field; exceptionally large magnet of high permea- 
bility steel, giving enormous flux density; 2in. moving 
coil; large dual cone, comprising latest curved cone with 
auxiliary bakelite cone, giving wide frequency response; 
complete with universal transformer; the ideal speaker 
for use with " Wireless World " and other quality ampli- 
fiers. 

75/_ /_ Only, usual price £9; as above, but for ose on 
A.C. mains; complete with Westinghouse 

rectifier and full smoothing equipment. 

former. 

15/6 Only; permanent magnet speaker, Alni mag- 
net, 8in. cone, Universal transformer. 

12/6 Only; permanent magnet speaker, as above, 
with Tin, cone. 

11/6 Only; extension permanent magnet speaker, 
U Bin, cone, complete with large cabinet, suitable 

for low impedance outputs. 
2/9 Only; brand new cabinets. 

8/6 Only; electro -magnet speakers, with 8in, cone, 
6,500 ohms field, Universal transformer. 

IF You are Requiring Quality Reproduction at Low Cost 
Order Now from:- 

24/_ Only; permanent magnet speaker, Alni magnet, 
die cast frame, loin. cone, Universal trans. 

HULBERT, 6, Conduit St., W.I. Cash or c.o.d. 
[2895 

VAUXHALL.-Best quality speakers; see other column. -Vauxhall Utilities, 163a, Strand. [0520 

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

EPOCH 99X P.M., perfect condition; £2110.-Butler, 
96, Cecil Rd., Norwich. [2934 

ROTHERMEL 
Tweeter, R.155; 14/6.-Payn, 10, Mel- 

bourne Terrace, Saltcoats, Ayrshire. [2911 

Let Us Send You 
This 40 -Page 

Booklet Free 

It gives full information regarding 
various I.C.S. Courses of Instruction in 
Radio work. 

The Radio Industry is progressing with 
amazing rapidity. Only by knowing 
thoroughly the basic principles can pace 
be kept with it. I.C.S. Instruction includes 
American broadcasting as well as British 
wireless practice. It is a modern education, 
covering every department of the industry. 

OUR COURSES 
Included in the I.C.S. range are Courses 

dealing with the Installing of radio sets and, 
in particular, with their Servicing which to -day 
intimately concerns every wireless dealer and 
his employees. The Equipment Course gives 
sound instruction in radio principles and practice. 

There is also a Course for the Wireless 
Salesman. This, in addition to inculcating the 
art of salesmanship, provides that knowledge 
which enables the salesman to hold his own 
with the most technical of his customers. 
Then there are Preparatory Courses for 
the City and Guilds and I.W.T. Exams. 

We will be pleased to send you details and 
free advice on any or all of these subjects. Just 
fill in and post the coupon, or write in any 
other way. 

International Correspondence Schools, Ltd. 
Dept. 38, International Buildings, 

Kingsway, London, W.C.2 

Without cost or obligation, please send ine your' Radio " 
booklet of information about the Courses I have marked X 

C' COMPLETE RADIO 
RAD10 SERVICING 
RADIO EQUIPMENT 
RADIO SERVICING & SALESMANSHIP 
WIRELESS ENGINEERING 
EXAMINATION (state which 

Name Age 

Address 

"Dictionary of Wireless Technical Terms" Second Edition Post free 2/2 

www.americanradiohistory.com
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LOUD SPEAKERS-SECOND HAND 

CLEARANCE, SURPLUS, ETC. 
VAUXHALL.-Magnavox mains energised, 2,500 or 

6,500 field coil, loin, cone, 17/6; Tin. cone, 12/6. 
VAUXHALL.-ìllagnavox permanent magnets, universal, 

suitable for Class " B " power or pentode, Tin. cone, 
16/6; loin. cone, 22/-. 

VAUXHALL.-American Rolas, 2,500, 8ín. 15/., 9;á;n. 
1916. Permanent magnets, 8í.n. 19/6, 9.7:íín. 24/6. 

VAUXHALL.-Above, fully guaranteed, complete with 
humbucking coils; state power or pentode trans- 

former; unused manufacturers' stock. 
VALTXIIALL.-Immediate delivery, carriage paid; lists 

free; cash with order or c.o.d.-Vauxhall Utilities. 
163a, Strand, W.C.2. Temple Bar 9338. (0456 

,MAGNAVOX D.C. 152 (9ín. cone). 2276; Magnavox 
-LTA 154 (6'4in. cone), 16/3; all with humbucking coils, 
power or pentode transformers, and 2,500 or 6,500 -ohm 
fields; Magnavox P.M.254, 18/-; Magnavox P.M.252, 
22/6. 
A TTENTION to All Orders Within 48 Hours; carriage tl paid; cash with order or c.o.d.; send for list. 

WARD, 46, Farringdon St.. London, E.C.4. Tel. 
Holborn 9703. [0451 

VALVES 
ANDERSON. 

ALL Types of Ameri, an Valves, fully guaranteed first tl grade; Raytheon, Sylvania, Philco, Triad Impex; 5i - 

each; also line cords, American type condensers and 're- 
placements for American sets; stamp for list. 
T. F. ANDERSON, 35, Lansdowne Rd., Walthamstow. 
el E.17. Telephone: Walthamstow 0827. [2947 

I A MERICAN Valves, first grade, in all types; trade li supplied.-Metropolitan Radio Service Co., 
Finchley Rd., N.W.11. Speedwell 3000. 

H 
[0436 

,IVAC, TUNGSRAM, and all Reliable Americans, a 
Xi complete service to traders; orders c.o.d. or send for 
lists.-Leondard Heys, 36, Henry St., Blackpool. [0529 

!ALL Types of American Valves in Stock of Raytheon, 
Sylvania, and Arcturus makes, at competitive prices, 

guaranteed for six months; send for full list; 350 ohms 
line cords, 2/8. 

WARD. 46, Farringdon St., London, E.C.4. Telep 0 e Holborn 9703. 

I 

AMERICAN Valves, standard type, 5/- each write 
for new descriptive price list of over a hundred 

fully guaranteed glass, metal and transmitting valves.- 
E. M. Fellows, Ferney Rd., East Barnet, Herts. [2869 

CLARICLARION Valves, all brand new, battery type, 2 -volt. ON 
H.L.2, L.P.2, 1/9; super power, P.2, 2/6; 

screens and L.F. pentodes, 3/9; A.C. mains 4 -volt, 1 -amp. 
general purpose, 3/3; power, 4/-; screens and L.F. Pen- 
todes, 4/6; full wave rectifiers, 3/6; postage paid, cash 
with order, or c.o.d. over 101 -.-Clarion Valves, Dept. W.. 
885, Tyburn Rd.. Erdington, Birfningham. [2922 

1V ALVES by Well Known Non -ring Manufacturers, com- 
plete range of battery, a.c. mains, rectifiers, brand 

new stock with six months' guarantee; 2 volt, detector 
2/3, power 2/9, screen grid pentode, H.F. pentode, 5/-; 
the following American typa valves, fully guaranteed, at 
5/6 each, No. 80, 42, 43, 57, 58, 77, 78, 6C6. 6D6. 25Y5, 
25Z5.-Write for other prices to Dulci Electrical Co., 
Ltd., 7, Lizard St., London, E.C.1. [0530 

NEW COMPONENTS 
ALI, Standard Makes, wholesale roily, write for lists.- 

Leonard Heys. 36, Heur- St., Blackpool. [0528 
TRANSVERSE Current Microphone to " W.W." De- 

sign complete parts 8/6, prepaid 8/10, c.o.d. 
A. HINDERLICII, 2, Bridge Rd., London, á'.W.10. 

[2936 

COMPONENTS 
SECOND-HAND, CLEARANCE, SURPLUS, ETC. 
VAUXHALL. 

VAUXHALL- Polar Midget 3 -gang condensers, straight 
or superhet., 8/9; Polar full vision, horizontal or 

.,.Areurate dial and drives, 5/-. 
1I1XHA(.L--J.B. drives with station -named scale, 

latest type, complete, 5/6; T.C.C. tubular, 0.25 mid., 
9d. 

VALXHALL.-Flat. sheet aluminium, hard rolled, 18 
gauge 12in.x 12ín., 3;-; 18x18, 5/6; other sizes pro 

rats. 
,VAITXH_{LT..-Hivae, Tungsram valves, full range; trade 

discounts allowed from new prices. 
VAUXIALL.-Polar station -named scales, for hori- 

zontal dials, latest settings; 1/9 each. 
V\UXILALL.-T.C.C. electrolytic condensers, 8 mid. and 

4 mfd., 550 volt, 3/-; 500 volt, 2/6; 450 volt, 2/5. 
V1VAUXHALL-T.C.C. condensers, tubular, non-indue- 

tire, 0-1, 6d; 50 mfd., 50v. working, 1/6: 50 mfd., 
15v., 1/3; 0.05, 6d.; 0.002, 0.0002, 0.001, 0.0001, 40. 
each. 

1UXIIALL.-T.O.Q. mica, 0.002, 2,000 volt test, 10,1.; 
' 0.0001. 4n'.; 0.001. 11-: 1 mfd. Mansbridge. 1/3. 

XAUXIIAI.I..-Resistances by well-known manufacturers, 
1 -watt- tytc . 60. each; all values. 

VAITXIIAIJ..-Centre tapped iron cored I.F. trans- 
furmer , bases, terminals,. 110 k/c; 6/6, guaranteed. 

VAUXIIALL.-Set manufacturers' surplus, skeleton type 
Westinghouse rectifiers, H.T.8, 9/6; II.T.9, II.T.10, 

10/-; complete with fixing brakets. 
1UXIIALL.-Colvern coils, Gl, G.2 G.3, or G1, G2 and 

G.8, superket. type, 30'-; Colpaks, £2/4; Polar 
drives, 5/-. 

' 

VATTXIIALL.-Vohrme controls, Erie. Colvern, Centre- 
- lab, 2/-; with switch, 3/-; all values, from 2,000 to 

2 meg. 

VAtTXT1ALT..-Pushback 
wire, four colours, G yds. 6n'.; 

6ß.A. screws or nuts, 40. dozen. 
VAUXHAId,.-Collaro 32 model, 32/6; Universal model, 

- 47/6; complete unit, A.C., 200-250v., first quality 
pick-ups and volume control, 481-. 

VAUXHALL.-T.C.C., 200 mid., 10 -volt. 3;-; Con- 
tinental valve holders for Universal valves, with ter- 

minals. 9d. 
V1tTXHALL.-Clix valve holders, terminals. 7 -pin 9d., 

5 -pin 7d., W.B. 5 -pin 41d.; baseboard mounting, 
6n'.: post paid 2/6 or over, or c.o.d. 

VAUXHALL UTILITIES, 163a, Strand, W.C.2, over 
Denny's, the Booksellers. Temple Bar 9338. Send 

postcard for lists free. [0453 

i 

"UNCANNY" 
Quite candidly we deplore the use of 

superlatives to describe scientific appa- 
ratus. One can hardly regard such terms 
as " Amazing," " Beautiful Reproduction," 
and all that sort of thing as technical 
information, and yet we cannot resist from 
referring to our new DUAL SUSPENSION 
SUPER AUDIITORIUM SPEAKER AS 
UNCANNY. 

If we had searched our somewhat limited 
brains for terms to describe the reproduc- 
tion, probably this description would never 
have occurred to us ; but an expert who has, 
after deliberation and direct comparison 
with other speakers, purchased one of our 
latest Super Auditorium models, describes 
it as follows :- 

" It is approaching the ideal, the clarity 
is quite uncanny. . A friend of mine 
remarked, ' It sounds like the real thing.' " 

When you come to think of it, since the 
speaker is trying to reproduce the original 
music, if it creates this impression it must 
be rather difficult to effect an improvement. 
Needless to say, the Speaker was working 
with the SOUND SALES QUALITY 
AMPLIFIER. 

May we have the pleasure of sending 
YOU further particulars ? 

MARLBOROUGH RD 

UPPER HOLLOWAY, 
LONDON, N.19. 

(Contractors to the 
G.P.O., etc.) 

LIMITED. Tel.: Archway 1661,2/3 

ARMSTRONG 
8 -VALVE 4 WAVE -BAND 
RADIOGRAM CHASSIS 
With Inter -Station No:se Suppressor, using two 
Transmitting Triodes in Push -Pull Output, capable 

cf handl`ng 8 Watü- 

This chassis is primarily designed to give high quality repro- 
duction and covers 4 wave bands, viz.: 03.5-35 metres, 
35-85 metres, and the usual broadcast bands, thus covering 
the 03 metre American band, and extending past the So metre 
amateur band. All valves are in operation on the short wave 
hands. The gramophone side has been specially studied, the 
radio side being completely separated by switching, and the 
volume and tone controls being in operation on both the radio 
and gramophone. A large tuning scale is used, calibrated in 
metres and station names. The price includes 8 British valves 
antiallhecessary fittings. The chassis is sent out accurately 
ganged and ready to switch on with the addition of a speaker, 

7 days' trial, carriage paid. 
ARMSTRONG 12 months' guarantee. 

ALL HIGHEST QUALITY BRITISH MATERIAL USED THROUGHOUr 

PRICE 
COMPLETE ei! V r9 a 77 La 

Similar model to above, but with one large 
triode output ... ... £8 : 17 : 6 

ARMSTRONG MANUFACTURING CO., 
100, KING'S ROAD, CAMDEN TOWN, N.W.1 

'Phone: CULliver3105 

COMPONENTS-SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

ANDERSON. 

FERRANTI Transformers, A.F.5c, A.F.15c, 18;6; A.F.5, 
O.P.M.lc, O.P.11M.2c, O.P.M.6c, O.P.31.17e, 12/6; 

A.F.3, O.P.M.2, O.P.M.4c, O.P.M.8, 7/6. 
ra.T.H. R.K. A.C. Energised Speaker, late model, with 

Westinghouse rectifier, £3; other components in 
stock; stamp for list. 

J. F. ANDERSON, 35, Lansdowne Rd., Walthamstow, 
E.17. Telephone: Walthamstow 0827. [2943 

RADIO and ENGINEERING SUPPLIES 

TUBULAR Condensers, by well-known manufacturer, 
0.002, 0.01, 0.02, 0.05, 3d.; 0.1, 0.25, 50. 

ERIE Resistors, 1 -watt, all values; 4d. 

HORTWAVE. Plug-in Coils, fit standard valve -holder, 
1-2 13-26, 22-47, 41-94 metres, 4- or 6 -pin, 1/9 each; 
super qualty, 2/6 each; set of three, 7/-. 

HORTWAVE Condensers, 0.0001. 0.0015. 0.0002, 
0.00025. 1/11; with 10-1 slow motion and 3in. dial 

and knob, 2/11. 
SHORTWAVE All -brass Slow Motion' Condensers, 

0.0001, 0.00015, 4/3; 0.0002, 0.00025, 4/9. 
SHORTWAVE Low -loss Chokes, 10-100 metres; 7d. 

each. 
SHORTWAVE Straight Vision Drive, 4/9; dual ratio 

8-1 and 100-1, 5/6. 
'VALVE -HOLDERS, Clix chassis mounting. 4- and s- 

pin, 3d.; 7 -pin, 40. 
AMERICAN Valves, first grade Hytron, 3 months' 

guarantee, all types, 5/-; line cords, 2/6 each. 
SHORTWAVE Bargain List Now Available; send 

stamp, 
ELIMINATORS, speakers, kits, etc.; write for lists. 

HIVAC Valves, complete stock; send for list; liberal 
discount to the trade. 

TRADE Enquiries; send stamp and trade heading for 
latest lists. 

RADIO and ENGINEERING SUPPLIES, 88, Edg- 
ware Rd., London, W.2. 'Phone: Paddington 6652. 

[2884 

OUTHERN RADIO'S Wireless Bargains; all goods guar- 
anteed and sent post paid. 

RECEIVERS.-G.E.C. A.C./D.C. mains 3 -valve sets, com- 
plete with 3 Osram valves, in exquisite Bakelite 

cabinet, Osram M.C. speaker, s'eady to plug in to any 
mains, brand new, in sealed cartons, fully guaranteed; 
£315 each (list £7/15). 
el.E.C. 3 -valve Battery Sets, " Battery Compact Three." 

with 3 Osram valves, moving coil speaker in beauti- 
ful bakelitte cabinet, brand new, in sealed cartons, fully 
guaranteed; 50í- each (list £5/10) 

MLTLLARD 111.11.3 Battery Sets, complete with 3 Mal- 
lard valves (3' pentodes), moving coil speaker, Exide 

and accumulator, contained in handsome wal- 
nut cabinet, brand new, in sealed cartons; £4/10 each 

SPEAKERS.-Celestion Soundex permanent magnet, tJ 10/-; Telsen permanent magnet, with 10 -ratio trans- 
former to suit any receiver, 12:6; Telsen loud speaker 
units, 2/6; all brand new and in sealed cartons. 

COILS.-Telsen, iron core, W349, Mid"et size, 4/-: Type 
W478 (twin), 9/- pair; W477 (triple). 16i- set: Type 

W476 (triple superhet selector and oscillator), 16/- set, 
all ganged coils complete on base with switch: Telsen 
I.F. transformer coils, W482, 5!-; Telsen dual range aerial 
coils, with aerial series condenser incorporated:. W76, 
4/-; Telsen aerial series condensers. with shorting switch, 
2/-; Telsen L.F. transformers, Type R.G.4 (4 to 11, 3/-; 
all brand new, in sealed cartons. 

MICROPHONES.-Ace (P.O.) microphones, complete 
with transformer, ready for use with any receiver. 

4,'6 each; Ace concert microphone, complete on chromium 
stand with volume control, ready for use with any re- 
ceiver and amplifier, 11/-. 

RESISTANCES.-Tru-nh,n 1 -watt, colour coded and 
marked, 36 assorted capacities on card; 6/- per card. 

POTENTIAL Dividers.-Lissen wire wound, 3 -section, 
60 -watt, 4,500 ohms. 3,000 ohms, and 2,000 ohms: 

3 -section, 5 watts, 20,000, 20,000, and 20,000 ohms; 2 - 
section, 5 watt, 50,000 and 30.000 ohms: 1 -section, 5 
watt, 8,000 ohms, all at 1/3 each; brand new and guar- anteed. 

\MERICAN Valves.-:1 full range of valves for all 
American receivers; 6/- each. 

HEADPHONES._Lightweight headphones. double pole 
type. 4,000 ohms each ear piece; 3/- pair. 

REPAIRS.-Any type of receivers, American, British, 
etc.. repaired by expert staff. 

IMPORTANT Announcement. 

WE 
Have Purchased the Complete Component Stock 

of a Well-known Radio Dealer and Manufacturer. 
and we are offering the complete stock in parcel Iota as 
under :- 
r Parcel, containing components to the value of at O / least 20/-, comprising chokes, resistances, coils, 

switches, condensers, wire and circuits. 5/- per parcel. 10/_ Parcelt., containing componentsriab to value of at 
leas 45/-, comprising vale condensers, 

screened chokes switches, resistances, screened coils, wire, 
circuits, etc., etc.; 10/- per parcel. - 

ALL Articles Included in These Parcels are Brand New 
and Modern. 

SOUTHERN RADIO.-Branches at 271-275. High Rd.. 
Willesden Green, N.W.10: 46. Lisle St.. London, 

W.C.2. All mail orders to 323, Euston Rd.. London, 
N.W.1. 

SOUTHERN RADIO. 323, Euston Rd. London, N.W.1 
(near Warren Street Tube). 'Phone: Euston 3775. 

[2944 
ALL Bargains Advertised in Last Issues Still Available. 

HYAMS RADIO, 23, Lisle St., Leicester Sq., W.C.2. 
Ger. 2969. [2951 

A LL Lines Advertised in Last Week's Issue Still 
1k. Available. 
WARD, 46, Farringdon St. Telephone: Holborn 9703. 

[0450 

"Radio Receiver Measurements," Price 4/6 By post 419 

- -s-_,r . .ca!.i 
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For the convenience of tt Wireless 
World " readers we have opened a 

NEW WEST END BRANCH 
33, ST. MARTIN'S COURT, CHARING CROSS RD., 
W.C.2 (Adjoining Leicester Square Tube Station), 

where you can see and examine all "W.W." 
Kits of Parts aid Chassis including the 

ALL -WAVE SUPER 7 
as described in Aug. 7 

and 14 issues. 

COMPLETE RECEIVER KIT - 

6 Specified Valves £3: 

COMPLETE AMPLIFIER KIT - 

2 Specified Valves £1 : 

RECEIVER 

CHASSIS 
As specified and used by 
"W. W.' 18 S.W.G. Cad- 
mium -plated Steel, accur- 
ately cut and drilled. 

10/9 
Frosted Aluminium 
Screens, Brecketa, Bruts 
Pillars, Screws, Nuts, etc. 

5/6 
POWER UNIT 

CHASSIS 
18 s.W.e.. frosted 
Aluminium, ,leurately 
drilled. 

7/9 
Ferews,Nuts,Washcrr 1/9 

£11:10:0 
7:6 extra. 

£7:4:0 
7:6 extra. 

PRE -TUNED QUALITY RECEDER 
(d, scribed acid. l:5 «n ((+1. '-i) 

COMPLETE RECEIVER KIT £4:15:0 
2 Specified Valves £1 :2:0 extra. 

COMPLETE AMPLIFIER KIT £5:5:0 
5 Specified Valves £3:7:0 extra. 

COMPLETE "WIRELESS WORLD" KITS OR 
INDIVIDUAL COIVPONENTS SUPPLIED AS 

REQU IRED. 
Agents and Stockists for: 

Haynes Radio, W. B. Savage, Vortexion, 
McCarthy Radio, Partridge Amplifiers, and all 

High-class Components. 
A limited number of the Partridge P.A. Manuals available 

to the Trat.' only. 

MANUFACTURERS OF COMPLETE 
P.A. EQUIPMENT 

MONOPLANAR HORNS as supplied to the 
leading P.A. Manuifacturers and Contractors. 

Quotations and particulars upon request. 

PROMPT DELIVERY. Call or write for lists. 

SCIENTIFIC SUPPLY STORES (Wireless) LTD. 
126, Newington Causeway, 33, St. Martin's Court 
E:ephant and Castle, S.E.1. I Charing Cross Rd., W.C.2. 

'l'ho,,.,. 11(11' Inuit. TEMple ltnr 1955, 

Illustrated construe. 
?sonal articles for build - 
in; simple S.W. battery 
sets; battery and A.O. 
mains euperhet, S.W. 
receivers with A.V.C.; 
Ultra S.W. Radio Tele- 
phone ; Transceiver ; 

S.W. Converters; 
Crystal -controlled 
Amateur Bande Trans- 
mitter, etc. From your 
Radio Dealer, W. A. 
Smith S Soo, or from 
Stratton & Co., Eddy- 
stone Works, Birming- 
ham, S. 
London service:- 
Webb's, 14, Soho 
Street, \V.1. 

1E D fl s N 
SHORT WAVE MANUAL 

1937 

COMPONENTS-SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

1):\DIO CLEARANCE, 

63, High Holborn, W.C.1. Holborn 4631. 

THE Mail. Order House With the World Wide Reputa- 
tion; quality goods and satisfaction assured. 

PRICE £8/19/ 6.-Plessey 6 -valve all wave A.C. receiver, 
wave range 15-2,000 metres; 914in. Auditorium 

speaker, provision for external speaker and pick-up, hand- 
some walnut, cabinet of modern design, brand new, made 
for export to sell at 20 guineas. 

5 0 / _-Lissen Band Pass 3 kit, sealed, with valves. 

EXCLUSIVE British Rights Held by Us for Construe - 
trod Short Wave Kits; all kits supplied valves free, 

5 interchangeable coils, covering a range from 15-600 
metres; complete set, not a converter. 29/6. -1 -valve battery kit. 

37/6. -2 -valve battery kit. 

37/6. -1 -valve A.C.-D.C. kit. 

49/6--2-valve A.C.-D. C. kit. 

5/19/6.-Ever Ready 5 -valve battery S.H., incorporat- 
oW A.F.C., large square type dial, provision for pick- 
up anti extension speaker, listed 12 guineas; stocks are 
limited, order at once to avoid disappointment, 
39/6.-1' issen 4 -valve A.C. receiver, complete with 

valves, P.M. moving coil speaker, handsome 
horizontal cabinet, S.G., det., pen., rectifier. 
7 0 / _-Lissen 4 -valve A.C. Band Pass receiver, a quality 

ob, listed at £9/15; sent out aerial tested, 
complete wit h valves. 

55 / _.-Lwitiesen 
valves, 

battery Band Pass receiver, complete 
h 35/_.-en Liss 3-valve Bae D.0 r, 

fittedhandsome 
plus 

horizontal 
rrett 

cabinetr 
. 

(waleceinuvert), 
complete with valves. 

75/_.-A.C. / D.C. American Midget 5 -valve type, a 
real quality job, Jensen moving coil speaker, 

etc., brand new, boxed. 

BRCE Mains 'transformers and Chokes, standard for 
the season, finest macle, British and guaranteed. 8/n.-250-0-250 80 m.a., 2-0-2 volts 2.5 amps, 2-0-2 

volts 4 amps. 

10/6.-3 250-2 volts 1204a nip. 
a., 2-0-2 volts 2.5 amps., 

7 2 / 6. 350-0-350 150 m.a., 2-0-2 volts 2.5 amp., 2-0-2 12 -colts 4 amp., 2-0-2 volts 2 amp. 

17/6.-5.01-2-5600n mp volts v21 amps 2-0-2 volts 
2 amp. 8/e.-H.T.8 transformer, 250 volts, m.a., 2-0-2 

volts 4 amp. 

17 / 6 Dittö" with H.T.8 metal rectifier. 

ALL Transformers are Fully Shrouded. 

MAINS Chokes. 

4/6.-40 m.a. 30 henrys. 

6/ _.-60 m.a. 40 hys. 

10/6.-15° m.a. 40 hys. 

21/-.-250 ma. 15 hys. 

6 /_.-60 m.a. 80 hys., 2,500 ohms, for speaker replace- 
ment, etc. 

12/6.-Special clearance choke, 250 m .a. 12 hys., 100 
ohms heavy duty type, interleaved windings, 

etc., cannot be repeated. 

TRIAD American Valves, highest quality. All types 
5 6 each, as follows 

o 1.A.' 245. 
46,E 47, 

, 

53, 55, 
33, 

, 56, 357; 
37, 

5 3 59, 71A,ß 75, 
78, 80, 6A6, 1c6, 6F7, 2A3, 5Z3, 12A7, 6A7, 6C6, 6D6, 
12Z3, 25Z5. 

ALL These Valves Carry a 90 -Day Guarantee and 
Free Replacement, provided that the filament or 

beater is intact and 'the glass not broken when returned I its. 

3 / 6.-Lis:.en Class B. valves, brand new, boxed, 

9 / 6.-8 mfd. and 4 mid. electrolytics, 450 volt work- 
ing, 500 'volt peak, well known make. 

6 D.-1 watt, wire end resistances, well known make, all 
values. 

1/--50 mfd. 12 volt working condensers, well known 
manufacture. 

1/3 mfd. 25 voit working condensers, well known 
manufacture. 

1. 
1 / 6V.-50 mid. 50 volt working condensers, well known 

manufacture. 

1/_.-25 mId. 50 volt working condensers, well known 
manufacture. 

3/11.-$-8+4s,45 el0ectrolyticvoltwor cardbo 
king.'ard 

condensers, wire 
t od- - 

. 1/1 1 6+6 450 volt working electrolytic condensers, 11. metal case, wire ends, by well known manu- 
facturer. 

2/6-14+8 ditto. 

25 mfd. electrolytic condenser, tubular type, 1 by well known manufacturer. 

10/6 P.M. moving coil speaker, 6in, cone, by well 
known manufacturer. 

13 / 6.-P.Mwn . movingmanuf coilactureear. spker, 7'_,in. cone, by well- 

e 

kno 

3 / e.-Multi purpose valve, suitable for H.F. pentode, if list 21/-. 

6 D.-Tubular condensers, wire end type, all sizes up 
to 0.1. i/ 6.-Lissen 

centre tapped chokes, brand new, boxed. 

1 / _.-Lissen intervalve chokes, brand new, boxed. 

5 / 7 1 . Mir,get 2 gang 0.0005 condenser, fully screened, 11 top trimmers, by well known manufacturer. 

HOURS 
of Business 9 a.m. to 7 p.m., Saturdays 9 a.m. 

to 1 p.m. 

ALL Orders Value 5/- and Over Post Free. 

ORDERS 
Under 5/- Must be Accompanied by Reason- 

able Amount for Postage. 
ENQUIRIES 1i, d. Stamp if Reply Expected. 

RADIO CLEARANCE, 63, High Holborn, W.C.1. Hol- 
born 4631. [2941 

RADIOMART 
SHORTWAVE SPECIALISTS 
COILFORMS.-Moulded 

in KD4 =end I,+) , material, 
hollow resilient pins lc in. diameter ri n,1; identi- 

fication disc in top. Four types, 4 -pin, 1 3 ; 6 -pin 
(standard or to tit 7 -pin valveholdcrs), 1 3 ; 7 -pin (for 
handspread tap), 1'10; Machine threading 2d. extra. 

FEATHERWEIGHT 
Headphones, 2/6 ; Varley Bifocal 

Iron -cored Coils, 2/6 ; matched pair, 4/6. 

SPECIAL 
OFFER, worth 30/-, Class B Kit, (=prising 

Driver Transformer, Valve and Holder, 5.'-. 

SHORTWAVE 
COILS.-(RD4) CA 11-25, CB 20-45 

metres 2,6 CC 44-100 metres 2/9. Shortwave HF 
chokes 9d. 
TELSEN Screened Dual Range Coils, 2/6 ; pair, 4/6; 

Milliammeters, 25 m.a. upwards, 5/9 super, 6/9. 

AMERICAN 
Mains Transformers, 230 v., fully shrouded, 

350-350, 6.3 v., 5 v., 6/11 ; Majestic, 250-250, 
`.:l v.55 v., 4/11. 
HEAVY DUTY Mains Transformer, worth 35/-, 350- 

350, 150 m.a., 4 v., 2.5 ACT., 4 v.. 6 ACT.. 12/6. 

4CG KC. 1F Transformers, 2/11 ; Telsen Ace, 1/11 ; FNJ KG4 Radiogrands, 2/9. 
'UTILITY straight line Wavelength Dials, 3/11 ; Telsen 
4V Ill- Chokes, 1/11. 
UTILITY 2 -gang Uniknob and Dial, 3/11, 

ELECTROLYTICS. 8 + 8 500 wkg., 3/6 ; Helsby 8 mf, 
Stu vv., 2.11 ; 4 + 4, 1 /1111 4 + 4, 1 /11 ; mf., 350 v., 1/11 ; 25 mf., 

25 v., 1.- ; 2 mi., 300 v., 9d. 
S MOOTHING CHOKES, 20 hy. 120 m.a., 3/11 ; 100 m.a., 

2 11 . 40 n1.a., 1/11. 

MICROVARIABLES. - All brass construction; latest 
ceramic insulation. The finest condensers made; 

15 mrnfd, 1/4; 40 mmfd, 1/7; 100 mmfd, 1/10. Trans- 
mitting Type.-.070 in. spacing, 15 mmfd. (neutralising), 
2/9. 40 mmfd. Tuning 3/8. These are quality. 

PUSHBACK 
Wire, 6 yds. 6d. ; heavy, 9d. ; 2 gross 

Solder Tags, 6d. ; Resin -cored Solder, 9ft. 6d. ; 

Screened Flex, single, 6d. yd. ; twin, 9d. yd. 

CENTRALAB 
Pots, all sizes, 1/6 ; switched, 2/- ; 

6J Tubular Glass Fuses, 24, 

HUGE PURCHASE Cossor 1936 Super-ferrodyne Re- 
ceivers, half price, $2/19/6. Stamp for full list. 

ALGA 1936 Battery Receiver, beautiful walnut cabinet, 
se-,rchlight tuning, Magnavox speaker, 82/2/6. 

LISSEN 3 -gang Superhet Kit Coils, two IFs, ganged 
Condenser, ditto Bandpass, ditto 2 -gang All -wave, 

10/- kit. 

TRADERS' 
Monster Bargain Parcels, value £4/10/0, 

for 10!- ; also 5/- parcels. 
FAMOUS CONTINENTAL A.C. Valves, 416 American 

Duotron, etc., all types, 3/6 ; Battery from 2/3. 
'UTILITY 8/6, Microdisc Dials, 3/11 ; Radiophone, 

/l 0l/Ò16 Shortwave Condensers, 3/6 ; series gap, 
twin, 3 9. 

0ERAMIC 
all -brass Microvariables, 15 mmfd., 1/4 ; 

40 mmfd., 1/7 ; 100 mmfd., 1/10 ; Shortwave, 
H.F.C., 9d. 

Order Si. post free. Get our Bargain Catalogue, 1}d - 
post free. All enquiries and requests for catalogue must 
send Ud. stamp. 

AN ANNOUNCEMENT 
We have pleasure in announcing that 

the 1936-7 Editions of the 

1YMART 
MANUAL and Enlarged CATALOGUE 

are now ready for distribution. 
RAYMART 

CATALOGUE 
FOR 1937 

Enlarged to three times 
its previous size and 
now the largest and 
most comprehensive 
wholly Shortwave 
Catalogue published but 
still only 1-d. Post free. 

RAYMART SHORTWAVE MANUAL 
48 Pages of practical circuits and data on 
Shortwave Receivers, transmitters, modu- 
lators, transceivers, etc., including infor- 
mation on transmitting licences." class B " 
modulation, aerials, etc. Price with 
Catalogue 6d. or 70. post free. 

BIRMINGHAM RADIOMART(G5N1) 
19, John Bright Street and Dale End 
MAIL ORDER DEPT. " W " 

44 HOLLOWAY HEAD, 
BIRMINGHAM. TELE.: MID 3254 

" Foundations of Wireless" Post free 4111 

www.americanradiohistory.com
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Trade publication: - 

PARTRIDGE 
P.A. 

MANUAL 
* 32 pages of practical technical information. 

* 21 illustrations of modern P.A. circuits, etc. 

Contents include :- 
(a) 12 watt (actual output) constructional 

amplifier with mixing circuits for two microphones 
and pick-up, also output to match any number 
from I to 10 speakers. Can be built by trade for 
£8, complete with valves. 

(6) 30 watt ditto £10, complete with valves. 

(c) Full constructional details of pre- 
amplifiers giving long mike range, nixing for four 
input channels, output to feed any number of main 
amplifiers, separate treble and bass tone controls. 

(d) Long articles on :-Microphones; mix- 
ing circuits; microphone lines; long and short 
interamplifier lines; speakers; speaker grouping; 
speaker lines; etc., etc. 

FREE TO TRADE 
from: - 

N. PARTRIDGE, B.Sc., A.M.I.E.E., 
King's Buildings, Dean Stanley St., London, S.W.1 

'Phone : Vic. 5035. 

THE MAINS RADIO 
DEVELOPMENT COMPANY 
4-6, MUSWELL HILL RD., LONDON, N.6 

'Phone: Tudor 4046. 

All goods guaranteed unused and perfect. Immediate 
delivery. Carriage paid. Stamp for list of superb bargains. 

TUNINQ PACKS. Three -gang band-pass units, with 
Polar midget 3 -gang condenser, Polar Arcuate drive in 
metres, 3 -gang compact screened coils. Superb switching 
200-550 to 1,000-2,000 metres. Terminal connections. 
Complete with dial lamp -holders, escutcheon, circuit, 
boxed. 28/-. 2 - H.F- 3 -gang model, as above, 25/-. 

ELIMINATORS. Our own guaranteed make. For A.C. 
mains, 200-250 volts, 40-100 cycles, Westinghouse rectifi- 
cation, output 150 volts at 30 in/a, 20/-. With 2 v. $ amp. 
trickle charger, 27/6. D.C. model, 8/6. All models in 
handsome metal case, tappings at 150 v., 00 v., and 60 v. 
Guaranteed one year. 

RESISTORS. One watt, colour coded, wire ends. Very 
best make. Every value 50 ohms to 4 megohms, 3_d. each. 
2;8 dozen. 
ELECTROLYTIC8. B.I.C. 8 mfd. 550 v. metal can, 2:6. 
Plessey 8+8 mfd. 525 v. metal can, 3/-- Plessey wax cased 
type. 8 mfd. 550 v., 2/-. 16 mfd. 525 v., 218. 50 mfd. GO v., 
I/O. 40+24 mfd. 200 v., 3/-. 80+40 mfd. 200 v., 3/6. 
50 mfd. 12 v. and 25 nifd. 25 v., 9d. 200 mfd. 15 v., 2/3. 
10 n,fd. 50 v-, 7d. 

TUBULAR CONDENSERS. Best make. 400 volt working. 
non -inductive. .snub to .002 mfd., 3d. .005 to .05 mfd., 
5d. .1 mfd., 6d. .2, .I mfd., 8d. 

SHORT WAVE CONDENSERS. Super rigid, ceramic. 
.000015, .000025, .00016 mid., 3'-. Short wave H.P. 
chokes, minimum loss, 44. Steatite S.W. chassis valve 
holders, 5 and 7 -pin, 8d. 

CLIX chassis valve holders, unused. 4 -pin, 2d. 5 -pin, 2'.d. 
Plessey 7 -pin, 4d. All American sizes, 60. 

LOTUS, 2/6. H.F. chokes, boxed, 6d. 

CENTRALAB 15,000500,000 ohm pots, 1/-. Sator 25,000 
Dhow-., 9d. 10,000 500,000 ohms with switch, 1/6. 

STANDARD metal cased paper condensers. 350 V.W. 
Ilm;cd. 2 mfd., 6d. 1 mfd., 4,-d..1 X.1 mid. 1,500 
10d. B.I.C. 4 mfd. 350 v.w., 1/8. 

MAINS RADIO DEVELOPMENT CO. 

COMPONENTS -SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

PREMIER SUPPLY STORES, 

Largest Radio Mail Order House in the World, 

OFFER the Following Manufacturers' Brand New Sur- 
plus Goods at a Fraction of the Original Cost; all 

goods guaranteed perfect; carriage paid over 5/- under 
5/- postage 6d. extra; orders under 5/- cannot 'be sent 
c.o.d. 

HORT -WAVE Kit for 1 -valve Receiver or Adaptor, 
1.3 complete with chassis, 4 coils, 14-150 metres, con- 
densers, circuit and all parts, 12/6; valve given free! De 
Luxe model, 17/6; superhet converter kit, 13/6; 2 -valve 
S.W. kit, 19/6; valves given free! 3 -valve S.W. kit, S.G. 
Det, and Pen., 42/-; valves given free! 

ALL -WAVE " All -World Range" 3 -valve Kit, 12-2.000 
metres in 4 wavebands without coil changing, complete 

kit of parts with 3 valves. S.G., H.F., S.G. Det. and 
Pentode (2 volts), 50/-; Q.P.P. model, 6/6 extra. 

BAND-PASS 
Tuning Pack, comprising set of Telsea 3 - 

gang iron -cored coils with integral switching, mounted 
on steel chassis with 3 -gang condenser, illuminated disc - 
drive and 4 valve holders; 25/- the lot; all mains or 
battery circuit; free! 

LISSEN All -Wave Coils, 12-2,000 metres, complete with 
switching and wiring diagram; 12/6. 

SHORT-WAVE 
Coils, 4- and 6 -pin types, 13-26, 22-47, 

41-94. 78-170 metres, 1/9 each, with circuit; special set 
of 3 S.W. Coils, 14-150 metres, 4/- set, with circuit; 
Premier 3 -band S.W. coil, 11-25, 19-43. 38-86 metres; 
simplifies S.W. receiver construction, suitable any type 
circuit, 2/-. 

COIL Formers, in finest plastic material, 11_,in. low - 
loss ribbed, 4- or 6 -pin; 1/- each. 

SUPER 
Ceramic Condensers, S,LF., .00016, .0001, 2/9 

each; double-spaced, .00005, .000025, .000015, 3/ - 
each; all brass with integral slow motion, .00015 tuning, 
3/9; .00015 reaction, 2/9; British Radiophone 2 -gang 
.00016 with trimmers, 5/6. 

MAINS Valves, famous Europa 4 v. A.C. types, 4/6 
each; H.L., L. S.G., Var.-Mu-S.G.. H,F,-Pens., Var.- 

Mu-I1,F. Pens. 1. 3 and 4 -watt A.C. directly -heated ont - 
put Pentodes: full -wave rectifiers, 250 v. 60 m.a, A-C,/D.C. 
types; 20 -volt .18 amp. S.G., Var.-Mu-S.G., H., H.L., 
Power; following types all 5/6 each; full -wave rectifiers, 
350 v. 120 m,a, and 500 v, 120 ma.; 2/ watt indirectly - 
heated Pentodes; Frequency Changers, Octodes and IIep- 
todes. 

B1TTERY Valves --2 volts, H.F., L,F., 2/3; Power, 
Super -Power, 2/9; S,G., Var.-Mu-S.G., 4- or 5 -pin 

Pentodes, H.F. Pens., V.-Mu-H.F. Pens., 5/-; class B, 3/6. 

AMERICAN 
Valves. -Genuine American Hytron first - 

grade valves; 3 months' guarantee; all types, 5/6 
each; new metal -glass valves, all types, 6/6 each; genuine 
American Duotron valves, all types, 3/6 each. 

VALVE 
Holders for all Above Types, 6d. each; octal 

bases, 9d. each, 
PREMIER Mains Transformer, wire -end type with 
1 screened primaries, and tapped 200-250 v., centre - 
tapped filaments. Guaranteed one year; H.T. 8 and 9 
nr H.T. 10 with 4 v. 4 a. C.T. and 4 v. 1 a. C,T., 8/6; 
250-250 v. 60 m -a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., 
all C,T 8/6; 350-350 v. 120 m -a., 4 v. 1 a., 4 v, 2 a. 
and 4 v, 4 a., all C -T., 10/6; any of these transformers 
with engraved panel and N.P. terminals, 1/6 extra; 500- 
500 v, 150 m.s.. 4 v- 2-3 a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 
3-4 a., all C,T., 19/6; auto transformers, step up or 
down, 60 watts, 7/6; 100 watts, 10/-. 

SMOOTHING 
Chokes, 25 m:e 2/9; 40 m,s., 4!-; 60 

ma., 5/6; 150 ma.. 10/6; 2,500 ohms, 60 m.a. 
speaker replacement chokes, 5/6. 

MILLIAMMETERS, 
moving -iron, flush 21á1n-, all ranges 

from 0-10. 5/9; visual tuning, 6 or 12 m -a., 5/6; 
moving -coil meters, 25/8in. 0-1 m,a., 18/6; 3!ain. 0-1 ma., 
22/6; multipliers, 1/- each. 

ELECTROLYTICS.-U.S.A. 
4, 8 or 12 mfd. 530 v. 

peak, 1/9 each; Dubilier, 4 or 8 mfd. 500 v., 3/-; 
50 mfd. 50 v., 1/9; 12 mid, 20 v., 6d.; 25 mfd. 25 v., 
1/-; T.C.C. 4 or 8 mid. 650 v., 4/-; 15 mfd, 50 or 100 v., 
1/-; 50 mid. 12 v., 1/-; paper condensers, W,E., 250 v. 
working 4 mf., 2/-; 2 mf., 1/-; 1 mf., 6d.; 350 v. working 
4 m1.. 2/6; 2 mf., 1/6; Dubilier 500 v. working 4 inf., 
4/-; 800 v. 4 mi., 6/-; Wego 450 v. working 1 mi.. 1/-; 
2 mf.. 1/9; 4 mf., 3/-; 700 v. working 2 mf., 2/-; 4 inf., 
3/6- 

TRANSFORMER9, 
latest type Telsen R.G.4 (list 12/6), 

2/9; Lissen IIypernik Q.P.P. (list 12/6), 3/6- 

ELIMINATOR 
Kits for A.C. Mains. 120 v. 20 ma, or 

150 v. 25 m,a., 10/-; tapped S.G. det. and output: 
complete kit with long -life valve rectifier (replacement 
cast only 2/-). 
TTIGH-GRADE Power Packs by Prominent Makers, in - 1 put 100-250 v. A -C., output 220 v. at 40 ma., 4 v. 
3 a. C,T., complete with valve rectifier; 16/6. 

PREMIER 
L.T. Charger Kits for A.C. mains, including 

Westinghouse rectifiers and tapped mains trans- 
formers, 8 volts at l's amp 14/6; 8 volts 1 a., 17/6: 
15 volts 1 a.. 19/-; 15+15 volts 1 a., 37/6; 15-1-15 
+15 volts 1 a., 50/-; 8 volts 2 a., 29/6. 

1TELSEN 
Iron -cored Screened Coils, W.349, 4/- each; 

electric soldering irons, 200-250 v., A.C./D.C., 2/3. 

3 \9ATT A.C. Amplifier, 2 -stage for mike or pick-up, 
complete kit of parts with 3 valves; 40; -. 

SPECIAL 
Offer! -12/6 P.M. speaker, 35/- transverse 

f carrent mike, complete with transformer and 7/6 
stand; it purchased with above kit, 25/- the lot. 

WATT A-C./D.C, Amplifier, 3 -stage, high -gain, push- 
pull output; complete kit of parts with 5 specially 

matched valves, £4/4. 

SPECIAL 
Offer! -21/- pair matched speakers, 35/- trans- 

verse current mike: complete with transformer and 
7/6 stand; if purchased with above kit., 35/- the lot. 

10 -WATT 3 -stage A.C. Amplifier Kit with 5 Valves; 
£515. 

(This advertisement continued on next page.) 

Salts Distributors of 
JANETTE ROTARY CONVERTERS 

These Converters are manufactured by one of the most 
prominent manufacturers in the U.S.A. and are of the 
highest grade construction. Models available for P.A. 
or Domestic use. Of special interest will be the type 
with an All -Wave Filter to operate a Radio Receiver 
down to 10 metres without any interference. 

FULL D5TAItY UPON APPLICATION. 
CHAS. F. WARD, 46, !parried= street, LONDON, E.C.4. 

7 

EW ELECTRICAL and RADIO CATALOGUE, Illustrated 
Radio Receivers. Pilot, Ace, Fergusson, etc 
Radio Sundries. Wet and Dry Radio and lighting 
Batteries, Mains Cables, Flexes, Lamps and Fittings, 
Washers. Ironees, Fires, Cookers and all appliances; 
Portable Electricity, Torches, Lamps and Batteries, 
Cycle Lamps, Bulbs, Dynamo Sets, Electric Shades. 
Bowls, Pendants, etc. Cheapest House, Largest 

Stock. Liez post ed. Traders o,dn. 
PERSEUS MFG- CO. (W.W.), Burton -on -Trent. 

Two New 9 k.c. Filters 
For HIGH FIDELITY SETS. TYPE V.3, adjusts to 9 k.e , 7/6 
for Grid Circuit use, SINGLE TUNED COIL TYPE 
TYPE A.S. TWO -COIL 9 k.e. 33 D.B. FILTER FOR ANODE 
CIRCUIT USE TO 10 M.A. EXTREMELY STEEP CUT- 

.i OFF SLOPE AND RECOVERY OVER 9 Le. Price " 
Deen-iptiee matter rith graphs of set Filter, 
mynab!e, aim of Sigh Note Boosting Poteset. 

(Sass p.) 
POSTLETHWAITE BROS. 
KINVA WORKS, KINVER, STAFFS. 

A Book of First Principles for 
the Wireless Enthusiast 

FOUN DATIONS 
of WIRELESS 

By A. L. M. SOWERBY, M.Sc. 

An Elementary Text Book on 
Wireless Receivers 

All the vital points in receiver -design are 
treated in full detail. Eleven of the eighteen 
chapters of the book deal with the discussion 
of receivers in which the whole process of 
design is reviewed stage by stage tothe finished 
article. Special attention is paid to the 
important subject of tuned circuits and band- 
pass filters, on the correct design of which the 
performance of every type of set ultimately 
depends. Moreover, the process of detection, 
so often imperfectly understood, is clearly 
explained. 

Bound in Cloth Boards 
Size 7(ins. X Sins. 272 Pages. 

PRICE 4'6 NET. By Post 4/11 

Issued in conjunction with "THE WIRELESS WORLD" and 
published by the Proprietors- 

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD 
STREET, LONDON, S,E.1 

The Leading Motoring Paper 
EVERY FRIDAY 4d. W.W. el 

" Radio Data Charts," A Series of Abacs Post free 41 to 

www.americanradiohistory.com
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YOU WANT THE 

BEST 

CONDENSERS . . . 

HAVE THE/ I. ! 
ULTRA 
SHORT- 

WAVE 
SINGLE 
Capacities 

15 mmf., 30 
m mf.,'00004, 
'0001, 00015 

Price 319 
With Slow - 

Motion 
Action 

1/- extra 

ULTRA 
SHORT- 

WAVE 
TWIN 

Capacities 
15 mmf., 30 
mmf-, 45 
mmf. 

Price 5/ - 
With Slow - 

Motion 
Action 

1/- extra 

JACKSON BROTHERS (London) Ltd. 
72, ST. THOMAS STREET, S.E.1 

Telephone: Hop 1837 

In 'wireless,' so called, it is 

strange 
That good wiring effects such a 

change; 
With FLUXITE." said Dad. 
" I've made good what was bad, 
And improved the reception and 

range." 

See that FLUXITE is always by you -in the house 
-garage-workshop-wherever speedy soldering 
is needed. Used for 30 years in Government works 
and by leading engineers and manufacturers. Of 
Ironmongers -in tins, 4d., Sd., 1/4 and 2/8. 
Ask to see the FLUXITE SMALL -SPACE 
SOLDERING SET -compact but substantial - 
Complete with full instructions, 7/6. 
Write for Free Book on the art of "SOFT" 
SOLDERING -and ask for Leaflet on CASE- 
HARDENING STEEL and TEMPERING TOOLS 
with FLUXITE. 

TO CYCLIST3 ! Your wheels will NOT keep round and 
true unless the spokes are tied with fine wire at the cross- 
ings AND SOLDERED. This makes a much stronger 
wheel. It's simple-witbFLUXTf E -but IMPORTANT, 

THE FLUXITE GUN 
is always ready to put Flaxite 
on the soldering job instantly. 
A little pressure places the 
right quantity on the right spot 
and one charging lasts for ages. 

Price 1/6 

ALL MECHANICS WAL HAVE 

FLUXITE 
IT SIMPLIFIES ALL SOLDERING 
BLU%ITF. LTD.,De¡,t.w.w., DRAOONwORKS, nERStONDSKY ST. S. 

COMPONENTS -SECOND-HAND, 
CLEARANCE, SURPLUS, ETC. 

(This advertisement continued from previous pape.) 
SPECIAL Offer! 21/- pair matched speakers, 35/- 

transverse current mike, complete with transformer 
and 7/6 stand; if purchased with above kit, 35/- the lot. 

2 0 £8/ WATT8. 

3 -stage A.C. Amplifier Kit with 5 Valves; 

SPECIAL Offer! -£6 pair P.M. exponential horn 
speakers, 35/- transverse current mike with trans- 

former and 7/6 stand; if purchased with above kit, £5/10 
the lot. 

PREMIER (R.eisz Pattern) Transverse -current Mike, 
high output, straight line response, 30/-; trans- 

former, 5/-; table stand, 7/6. 
MAGNAVOX, mains energised, "154,' Tin- cone, 2,500 

ohms 4 watts, 12/6; 152," 9fn. cone, 2,500 ohms, 
17/6; "152 Magna," 9in. cone, 2,500 ohms, 6 watts, 37/6; 
Magnavox P.M.s-" 154," 7in- cone, 16/6; "252," 9in. 
cone, 22/6; reliable P.M.s, 10/6; Cossor P.M.s, 13/6. 
-p OLA Latest Type P.M.s, 18/6; K.B. 7in. mains IL energised, 1,500 or 2,500 ohms, 7/9; Goodmans' 8in. 
1,..1 ins energised, 1,000 ohms field, 10/6 each. 
TI IALS.-Clarion illuminated S.W. slow-motion dial with 15 2in. knob, 2/-; Premier all -wave 2 -speed dial, full 
vision straight-line, dual ratios 10-1 and 150-1, 6/6, with 
escutcheon. 

POTENTIOMETERS by Well -Known Makers, all values 
up to I meg., 2/.; with switch, 2/6. 

GRAMOPHONE Motore.-Collaro gramophone unit con- 
sisting ai A.C. motor, 100-250 v. high quality pick-np 

and volume control, 45/-; Collaro motor only, 30/-; 
Collaro Universal gramophone motor, 100-250 v., A.C./ 
D.C., with high quality pick-up and volume control, 67/6; 
Collaro Universal motor only, 49/6; Edison Bell double - 
spring motors, including turntable and all fittings, 15/-; 
Cosmochord gramo unit, comprising A.C. motor, pick-up 
and volume control (list 55/-), 35/9; Cosmochord pick-up 
with arm and volume control, 10/6; pick-up head only, 
4/6. 

TUBULAR 
Condensers, non -inductive, all values up to 

.5 mid., 6d. each. 
WIRE -END Resistors, any value, 1 watt, 6d.; 4 watts, 

1/-; 3 watts, 1/6; 15 watts, 2/-; 25 watts, 2/6. 
each. 

RELIABLE Morse Keys With Morse Code Engraved on 
Bakelite Base, 2/- each. 

BAKELITE Case Buzzers 1/6; "loud -tone," 2/6 each; ,J super quality lightweight headphones, 3/9 pair. 
RECEIVERS, G.E.C., A.C./D.C. mains, 3 -valve sets, 

complete with 3 Osram valves, in exquisite bakelite 
cabinet with Osram M.C. speaker, ready to plug in to any 
mains, brand new, in sealed cartons, fully guaranteed (list 
£7 15s.), 61/6; carriage paid. 
TT.F. Chokes, S.W. 10-200 metres, 2/- S.W. screened, 

1/6; standard screened 180-2,000 mitres, 1/6. 

H AVE Yon Had Our Latest Giant Illustrated Cata- 
logue aral Valve List? If not, send 4d. in stamps 

f. r this amazing list of bargains! 

ALL Post Orders Should be Addressed to Jubilee Works, 
167, Lower Clapton Rd., London, E.5. Amherst 4723. 

Callers as usual to :- 
2 22, High St., Clapham, S.W.4. Open till 9 p.m. 

Saturàiays, Wednesdays 1 p.m. Macaulay 2381. 

165 and 165a, Fleet St., E.C.4 (next door to Ander- 

Central 
ton's2833. Hotel). Early closing Saturday 1.30 

[04 
p.m. 

88 
1./FAINS RADIO'S Superb Bargains are now Displayed 

-L on page 8. Don't miss them. 
AINS RADIO DEVELOPMENT COMPANY, 4-6, 

11 Muswell Hill Rd., London, N.6. Tudor 4046. [2914 II LIVERS Offer :-Erie 1 -watt colour coded resistances, \_l all values; 31/2d. each. 3/- dozen, 2/6 dozen in lots 
of 3 dozen. 

ALUMINIUM Chassis, 18 -gauge, 16in.x1Oin.x3in., un - 
drilled, 5/-. Collaro gramo. motors. A.C., 110-250v. 

5a cycles, unitnlate, turntable, auto. stop, etc., 23/6. 
HUNT'S Cardboard Casc Electrolytifs, 4 mfd., 1/6; 

8 mfd., 1/9; 8 plus 4 mid., 2/5; 8 plus 8 mfd., 2/9; 
50 mfd. 50v., 1/6; metal cased electrolytics, B.I. 8 mid., 
2/4; 4 mfd., 2/1; 25 mid. 25v., 1/-. ri OLA and Magnavox 2,000 ohms and 2,500 ohms field, 
b with output transformers, guaranteed, 10/6 each; 

Marconi modes 25 pick-up, brand new, 17/6 each. 

ALL Tubular and Plessey Condensers, as advertised 
last week; write for bargain lists, all enquiries wel- 

comed, quotations per return. 

OLIVERS, 676, Christchurch Rd., Boscombe, Hants. 
Orders under 5/6 postage 3d. extra. [2935 

¡¡ENE Radio Lab. Complete Instrument, £6; two Tannoy, 11 flat flair, horn speakers, I2 -guinea type, £5 each. - 
J. Howard, 94, Tavistock Rd., Plymouth. [2929 
!`CRYSTAL Sets, complete, guaranteed, Burne-Jones, 

ditto, double circuit, 8/-; large P.O. type, 10/-; 
crystal detectors, complete parts 1/-; sensitive perma- 
nent detectors, 1/6. 

HEADPHONES, 
Brown, G.E.C., Sterling, Nesper, 

B.T.H., Ericsson, etc., from 2/6 pair, postage 6d.; 
list free. -Post Radio, 183, Caledonian Rd., London, N.1. p.[2867 P.R. RADIO. -Radiolab Universal valve and set 

tester, list £12/12, new condition; £6/15; nearly 
all types Ferranti transformers and meters in stock. -112, 
Pentonville Rd., London. [2938 

A.F.5cs, 14/6; O.P.M.6c. 12/6; O.P.M.1c, 12/6; O.P.M.2, 
10/-; A.F.6, 14/-; B.T.H. R.K. Senior L.S., 27/6; 

with A.C. eliminator, 37/6; Cossor Melody Maker, with 3 
valves, 20/-; D.0.60, 20/-; carriage. -P. Berry, Tudor 
House, Pinner. [2949 

EXPERIMENTER'S 
Surplus.-B.T.H. R.K. Senior 

speaker, rectifier, massive baffle, £4; H.R. Novotone, 
£3 (Major); Columbia P.U., 17/6; Ferranti 150 milliamp 
meter, 25/-; Ferranti 250v. 1,000 ohms P.V., 35/-; Fer- 
ranti A.F.5.C. 12/6. -Barker, 5, High St., Swanscombe, 
Kent. [2901 

CINEMA EQUIPMENT 
MOVIE Cameras, projectors, screens, films; inspection 

invited. -]Illustra Enterprises, 159, Wardour St., 
London. 10486 

PDINTS Oú 
EMILLVANCe 
in the »la 

We know there's no such thing as 
perfection, bat the radio receiver and 
speaker equipment used in the Rola 
laboratory get so near to it that only 
the more expensive commercial sets 
are in any way comparable. It is by 
such high standards as these that 
Rola 6.12's are judged. In this 
laboratory, and in the special sound- 
proof room adjoining. Rola speakers 
are constantly undergoing test. They 
have got to be perfect -so perfect that 
if you shut your eyes you might be 
in the studio. You can test this for 
yourself at your dealer's. 

G.12 D.C. (as illustrated) Stripped but 
with Transformer ... £4 4 0 

G.12- D.C. Complete with Transformer, 
Mounting Stand, Handle 
and Base £5 5 0 

6.12 D.C. with Mounting Stand,Handle 
and Base, but without 
Transformer .. £4 16 0 

4.12 D.C. Stripped and without Trans- 
former £3 15 0 

(When ordering please state Field Resistance and 
Impedance of Transformer required-) 

G.12 P.M. less Transformer ... ... £4 16 0 
G.12 P.M. with Transformer ... ... £5 5 0 

For Public Address work both the P.M. and Ener- 
gised Models can be supplied with a 15 ohm Voice 

Coil at an additional charge of 3;-. 
Write for Folder A. 

OVER 7 MILLION IN USE 

7he Wvili%31 7iite4f ee ,todicceeeefi4 

THE BRITISH ROLA CO., LTD. 
MINERVA ROAD, PARK ROYAL,N.W.10, 
'PHONE WILLESDEN 4322 -3-4-5-6. 

"The Wireless World Diary for 1937." Price I/6 net By post 117 

www.americanradiohistory.com
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WORLD RADIO= 

SPECIFY FERRANTI VALVES IN YOUR NEW SET-FIT THEM AS REPLACEMENTS 

Ferranti Valves are in use in hundreds of thousands, and some of the 

most successful World Radio Receivers use them. Full details are given in the 

new 27 -page Valve Catalogue which may be obtained for 1zd. post free, from 

FERRANTI LTD., RADIO WORKS, MOSTON, MANCHESTER, 10 

Mains speech & 

line transformers 
and chokes 

From our standard lists or to your 
specifications. We will gladly send you 
lists on request or quote to your partic- 
ular requirements. 

W. BR Y A N 

SAVA G E LIM ITED 
WESTMORELAND RD., LONDON, N.W.9 

'Phone : COLindale 7131 (3 lines) 

ENG!N ERS 
LESI TRAN IO PER WEEK"! 
If so, you cannot afford carry on wittnut reading our 
268 -page Handbook. Tie book explains_ clearly and 
definitely many ways of carving out a successful 
career. Among other thiings, it explain; the Services of 
our unique Appointments Department: outlines Home - 
Study Courses in all branches of Civil, Mechanical, 
Electrical, Motor, Aero, Wireless. "Talkie" Engineering 
Television, Building, Govt. Employment e' c., and gives 
details of B.&t., A.M.L.C.E., A.M.LA,.E_ A.M.LR.E., 

A.M.I.W.T., O.P.O., Matric., and all 
Exams. We Guarantee-" No pass-No 
Fee." Whether you be an old hand or a 
bnddinr apprealioe, get this book to-day- 
FREE and POST FREE. ' 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

387. Shakespeare House. 11713, Similar] 
Place, London. W.I.. 

BOOKS on WIRELESS 
Write for complete list to 
ILIFFE & SONS LTD. 

Dorset House, Stamford St., London, S.E.I 

TRANSMITTING APPARATUS 
G5NI. 

bark from U.S.A., Ilammarlund Comet 
chassis from £10; transmitting bottles halt 

price; mains transformers, etc.; American list 11/2d.- 
Itadiomart, 44, Holloway Head, Birmingham. [0531 

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

Creteway Press,. 18, Busted, Sussex. [2899 

AHAPPY Wife for r/.d. a Week, and a warm bed 
for you, too, after a winter night's D.X.; a Warmglow 

electric blanket costs only 47; 6.-Leaflet from Warmglow 
C -o., Leigh -on -Sea. [2906 

TELEPHONY, Radio and Motor Engineering are Ex- 
panding Rapidly; there are lots of vacancies. Our 

Postal Courses will make you eligible. Advice on all 
careers free. Dept. T.92. THE BENNETT COLLEGE, Ltd., Sheffield. 

[0525 

TISE Best Posts go to Qualified Men; by studying at 
brime with The T.I.G.B. you, too, can become quali- 

fied; write to -day for " The Engineers' Guide to Success," 
containing over 200 specialised technical courses, inind- 
ing radio engineering, radio servicing, wireless and high 
frequency engineering, television, sound recording, etc.- 
and giving full particulars of the examination regulations 
for A.M.I.E.E., A M.I.W.T., A,Rad.A., etc.; mention 
branch. post or qualification that interests you.-The Tech- 
nological Institute of Great Britain, 82, Temple Bar House. 
London, E.C.4. [2807 

ELECTRIC CLOCKS 
SMITIIS and Ferranti Electric Clocks, Waltham and 

Russell sa l,Ies and clocks; traders' enquiries invited. 
-Leonard Il,y-, 36, Henry St., Blackpool [0526 

EXCHANGE 
COSMIC RADIO SERVICES, Ltd., 23. Water St., 

Liverpool, accept, quality mains equipment, meters. 
etc., in part exchange. [2904 

BUY, sell, exchange good quality receivers, acces- 
sories, components; II.P. facilities; promptness, effi 

ciency.-Bostock, 1, Westbourne Terrace, ß.E.23. Forest 
Hill 2236. [0529 

EXTENDED PAYMENTS 
L 

LONDON RADIO SUPPLY Co. (Established 1925) 
supply on convenient terms, components, accessories 

and sets, any make; 10% down, balance over 12 months; 
send for list of requirements. -11, Oat Lane, London, E.U.2. 

[0337 
P 

PETO -SCOTT, oldest established firm for every radio 
need on easy terms; accessories, kits, ready assembled 

instruments, receivers, etc.; send us a list of your re- 
quirements: we will quote by return.-Peto-Scott Co., 
Ltd., 77, City Rd., London, E.C.1. [0508 

PATENT AND TRADE MARK 
AGENTS 

GE and Co.-Patent and Trade Marks throughout the 
world. 

T. P. CEE, Mem. R.S.G.B., A.M.I.R.E., 51-52, - Chancery Lane. London, W.C.2. Established 1905 
(2 doors from Government Patent Office). 'Phone: Hol- 
born 1525. Handbook free. [0001 
TT. N. and W. S. SKERRETT, Chartered Patent Agents. rl 88-90, Chancery Lane, London, W.C.2 (Hol. 8837), 
and 24, Temple Row, Birmingham. [2461 

PATENTS 
BRITISH 14700 nt 1935 (Alphabetical tuners). Appli- 

cant desires to license set manufacturers (exclusively 
or otherwise) after grant; supply arranged if required.- 
ox 9560, c/o The Wireless World. [2919 

REPAIRS AND SERVICE 
DISTAVOX SERVICE. 

TRADE 
Service.-All makes of English and American 

receivers; quotation by return. 
REWINDING.-Mains, L.F. and output transformera, 

speakers, headphones, etc.; keenest terms for con- 
tracts. 

DISTAVOX RADIO SERVICE Co., 119, Bunhill Row. 
London, E.C.1. 'Phone: National 8589. [2900 

" SERVICE With a Smile." 

HENRY FORD RADIO; Ltd., 

LEADING 
Service Specialists for American Receivers. 

also British; trade work particularly; estimates free. 
ELECTRONIC House, 22, Howland St., Tottenham 

Court Rd., W.1. Museum 5675. [0434 
GRAHAM'S Radio Repair and Rewinding Service, 24 

hours' iervice guaranteed.-See below. 
ANY Moving Iron Loud Speaker, L.F. transformer, or 

pick-up, 2!6; output transformer, 4/-; postage extra; 
mains transformers, moving coils, electric clocks quoted; 
trade discounts.-See below. 

RE('EIVERS, including American. serviced promptly 
and efficiently, quotations by return.-Graham's Re- 

pairs, 194, Tolworth Rise, Kingston By -Pass, Surrey. 
Phone: Derwent 2060. [2632 

METROPOLITAN RADIO SERVICE Co. for Guaran- 
teed Repairs to American (Midget and Standard) 

and British Receivers. 
CLARION and Majestic Service Depot.-I.F. and mains 

transformers rewound, American valves and parts; 
trade supplied.-Metropolitan Radio Service Co., 1021, 
Finchley Rd., London, N.W.11. Speedwell 3000. [0435 

" Handbook of Technical Instruction fer Wireless Telegraphists " Fifth Edition Post free 1519 

a 
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ELECTRADIX 
" BUGG " Direst -coupled Electric Pompa 
for A.C. or D.C. maim. Centrifugal, 
all -bronze pump, enclosed motor. 3 ft. 
lift, 120, 6 ft. jet. For cooling, circulating, 
bilge or sump, fountain, or waterlogged 

hack. With 50 yds. twin rubber cable 
and iron -clad D.P. switch. Larger pumps 
quoted for. 

MOTOR BLOWERS or Exhamters. Strong iron body, 3 in. fan outlet. 
direct coupled to motor. A.C. 225 v., 65/- : D.O. 110 v., 45/-: D.C. '220 v.. 
55/-. l'or air conditioning. 
AIR COMPRESSORS for Pairs Spraying, Set Cleaning, Inflation, etc. 
Foot Operated, 37/6. Electro No. 1 ere, 55/15/-. No. 2 Twin opt: 
£7/10,-. A few S.B. Plante in good order cheap. 
A BARGAIN IN DYNAMOS. Type " C.'' On- 
latest for Bungalow, Yacht or Cell Charging. 
140 watt. Enclosed Dynamo, 12-20 v. 12 amps. 
Ball Bearings, Fee Pulley, 25/. 
Merin eType Switchboard with Ammeter, maximum 
and minimum Auto Cutout Mains Switch and 
Fuses. Field Regulator, 25/-. or 47/6 the pair 
las illustrated). 
DOUBLE CURRENT DYNAMOS. D.C.. 600 volte 
100 ma., and 6 volts 3 mope., 32;6. 
ROTARY CONVERTER. supply A.C. sets on D.C. 
Mains, 12 v. Battery or Ship Wiring. With 
filter. All in silence cabinet. Lamer machines, 
I kw., 1 kw., and 15 kw.; cheap. T.V.T. Vibratory 
Units, 4 v. D.C. to 250 v. Ail. 12 m.a., 27/6. 
D.C.-D.C. M.G. 6 v., 12 v. to 200 v., £3/2s. 
CHARGERS, H.T. and L,T., oft A.C. Meta 
cased, Transi. and Rectifier, 2, 4, and 5 volts, 
400 m.a., 60, 90 and 120 volts 100 m.a., complete, 37/6. Larger, 6 volte 
I amps., all in steel case, 57,6. Others in stock up to 00 cells. 

N AGNETIC AUTO SWITCHES. Minimum, 10:-. Max. overload Trip, 
t and 4 amps., 7/6. 6 amps., 10/-. 10 amps., 12/-. 15 amps., 14/-. Con - 
actors for remote control, 5 amps., 10,-. 15 amps.. 12/6. Keying Relays, 
15/, 
CRYSTAL SETS. Still the beet Radio Receiver. No battery or valves 
wanted. Quiet and efficient reeeption. 500 shop-soiled sets cheap. En- 
closed type, 7/6 and 10/6 each. 

HEADPHONES, Ericsson and others, 2,000 ohms, 4/6. 120 ohms, 2/9 
Single high reo. earpieces, 2/6. House Phones, 25/-. 
CHEAP MORSE LEARNING SETS, with Battery and Buzzer, 4/6. 
METERS.-DIX-ONEMETER, 50 -range microampe., ampo., millivolts and 
volte, ohms and mega., all in nue Precision moving coil Meter with multi- 
pliers. Accurate and marvellously cheap, 55/-. Multipliers extra Worth 
610. The " Dix-Mipanta " is on A.C.D.C. mains-vest-pocke , bakelite 
Voltmeter. List £2. Trade 19/6. 
1,000 Switchboard, Service and Panel Meters In stock, lowest prices. 
Meters. ali ranges. 50 microamps., 40:-. Weston Table Meters, 18/6 
Charging Pole Teeters, 2/6. 0-29 volte, 5/-. 0-50 volte, 5/-. 0.100 volta 
5/6. 0-200 volts -6/-. All A.C. or D.C. Repairs to all types. 
MEGGERS as new. Direct Reding .001 ohms to 10 megs. Long /cale 
dial for Resistance makers. 100. 250 and 500 volte, cheap. SILVERTOWN 
Portable Tester. Combines Wheatstone Bridge Calvo, shunte and ratios, 
as new, £8. C.P.O. Plug-in Bridge Resistance Boxes, to 3,000 ohms, 60/-. 
COMMUTATORS. For Motors and Dynamos 5 to 500 volts. 2/- each. 
H.T. TRANSFORMERS, -200-240 v. to 10,000 v. 25 mos., 34/- ; 5,000 volts 
20 m.a., 19/6: 2,500 v. 15 m.a., 17/6 Large " Butterfly " Neon Signa, 
4 ft. 2 in. x 4 ft. 11 in. e li in., on glass panel, ready for nee, £7. 
COMPASSES. Boat Binnacle Marines' 6 in. Boat Compass, floating 
gimbal glas. case, 35/-. Magnetic Compass, 15 in. Brass Case, bevel glass, 
plain dial, unsealed. new, 9d. War Office Prismatic. 25:-. Travellers' 
pocket, 15/-. 
SWITCHGEAR, DYNAMOS. MOTORS, ALTERNATORS AND M.G.'s, big 
stock P.A. Sete. Amplifier Microphones and Speakers for outdoor use, 
5 watts to 20 matte at tempting prices. 

Send for Electrical and Radio Lists "W." 
ELECTRADIX RADIOS 
218, UPPER THAMES STREET, LONDON, E.0.4. 

'Piana Central 4611. 

47/6 (as illus.) 

CABINETS 
[or all " WIRELESS WORLD " RECEIVERS. 
EXCLUSIVE. HAND MADE THROUGHOUT. 

SEND 1;d. IN STAMPS for DETAILS. 

The Lockwood Casework Mfg., CO. PHONE 

Rear of 65, Lowlands Road, BYRON 

HARROW, MDX. 1818. 

\TAN NOY 
O THE SO LPN Ell PEOPLE 

GUY R. FOUNTAIN LTD., FOR CANTERBURY GROVE, WEST NORW00D. 
ALL LONDON, 8.E.27. Phone: Sir 4122 (6 fines). 
SOUND AMPLIFYING EQUIPMENT 

RADIOGRAMS AND. 
PA. EQUIPMENT 

A new and fully illustrated Catalogue 
is yours for the asking. It contains 
information that will be of great value 
to those interested in Public Address 

Equipment and Radiogral'ns. 

PRISM ANL A U' NG I AL 0'NIA' INI'7" 
BÉLMONT SUF'REY: - PHONE SUTTON 53612' 

REPAIRS AND SERVICE 
GUARANTEED Repairs. -Any transformers, choke, 

motor, armature converter, dynamo, etc.; keenest 
prices; immediate quotations; prompt, dependable service. 
-See below. 

L.T.P. (LONDON TRANSFORMER PRODUCTS, Ltd.), 
Willesden,_N.W.10. Wil. 3568 and 7743: [1650 

F. E. GODFREY, A.M.I.R.E., qualified to build, 
repair and convert " Wireless World " sets, etc.; 

25 years experience; prompt service guaranteed. -30, 
Kemplay Rd., Hampstead. Hampstead 1104. [2878 

RADIO Repairs and Constructional Service (transmit- 
ters or receivers); ultra short wave specialists; en- 

quiries solicited. -Harmony House Sound and Service 
(G2IN, G5Z1), 116, Cambridge Rd., Southport. Tel.: 
8621. [0536 

MAINS Transformer Service. -Repairs, rewinds, or con- 
struction to specification of any type; competitive 

prices and prompt service. -Sturdy Electric Co., Dipton, 
Newcastle -on -Tyne. [0516 

ITOLIDAY and HEMMERDINGER, Dolefield, Manches - Z ter, 3. -Repairs, public address; American valves 
from 4/6; Rider's American hooks, "Servicing Super - 
heterodynes," 4/10; "Cathode Ray Tube," 11/-; speaker. 
centring gauges, 2/6 set; licence -free records for public 
performance. [2550 

REPAIRS to Moving Coil Speakers a Speciality; cones 
and coils fitted, fields altered; prices, including 

eliminators, quoted, loud speakers, 4/-; L.F. and output 
transformers, 4/, post free; guaranteed satisfaction; trade 
invited; estimates free; prompt service. -Loud -Speaker 
Repair Works, 5, Balham Grove, London. Battersea 1321. 

[0394 

TUITION 
30 VACANCIES. 

CI.P.O. Engineering Dept. Require 30 Keen Young 
Men, age 18-23, to train as Prob. Inspectors, no ex- 

perience required; immediate commencing salary £3/13 
per week. -For details of entrance requirements, apply 
B.I.E.T, (Dept. 574), 17, Stratford Place. W.I. [2852 
D ADIO Training. -Marine, aircraft, broadcast; prospec- 
YL tus free. -Hull Municipal Technical College. [0523 

RADIO Engineering, -Comprehensive postal course based 
on instruction given to students attending college, 

of whom 90% have been placed in positions with leading 
radio manufacturers. -Apply British Radio Engineering 
College, 179, Clapham Rd., London, 3,W. ('Phone: Brix- 
ton 3487.) [2861 

WANTED 
WANTED.-Evesheds, megger or wee megger, send price. 

-Passingham, Church St., Keighley. [2903 
WANTED, 1935 R. and A. Alpha speaker, -Jenkins, 

Datston Drive, Didsbury, Manchester. [2921 
WANTED, Voigt loud speaker unit, immaterial it 

diaphragm damaged, -More, 73, Promenade, South- 
port. [2925 

WANTED for Cash. -Modern radio receivers; also 
meters, etc. -M. It. E., 6, Pentonville Rd., London, 

N-1. [2939 
RECEIVERS Back from H.P.,manufacturers' super- 

seded models, shopkeepers' whole or partial stock 
(any kind of goods) wanted for cash. -Kay, 1, Old Church 
Lane, London, N.W.9. Tel.: Colindale 8266. [0538 

WE Buy for Cash All Types of Modern Second-hand 
Radio Sets and Accessories, test meters, parts, etc.; 

we pay more than any other dealer; part exchanges; 
bring, send, or will call. -University Radis, Ltd., 82, 
Hampstead Rd., London, N.W.1. 'Phone: Euston 3810. 

[2879 

SITUATIONS VACANT 
MODERN Firm (Berks) need Experienced Service En- 

gineer, start 65/-; excellent prospects; write fully. - 
Box 9563, c/o The Wireless World. [2945 

yOUTII Required to be Trained as Service Engineer, 
to' learn trade under direct supervision of .qualified 

engineer; no premium. -Apply Box 9564, c/o The Wire- 
less World. [2946 

RADIO Engineer Required for Development Work on 
Electrical Test Equipment. -Give full particulars of 

age, experience, and salary required to Dept. 44 R.E., 
Pye Radio, Ltd. Cambridge. [2860 

SERVICE Engineers (4), must be fully competent and 
have thorough knowledge of E.M.I., R.G.D., Pye 

and American products, must be good dressers. -Apply in 
person, Alfred Imhof, Ltd., 112-116, New Oxford St., 
W.C.1. [2913 

ADIO Engineers, with experience and technical know- 
ledge, requiring situations, should apply to the 

Registrar, Employment Department, 179, Clapham Rd., 
London, S.W.O. (346 situations obtained since June, 
1933.1 [2937 

VACANCY for Laboratory Assistant, 20-25, experience 
essential, for development of television apparatus and 

components, amateur transmitter preferred; state fully 
experience, education and salary required, London dis- 
trict. -Box 9530, c/o The Wireless World. [2905 

RADIO Engineers Required for Research and Develop- 
ment Work in Connection with both Broadcast and 

Commercial Radio Transmitting and Receiving Apparatus. 
-Applications, stating qualifications and experience, may 
be made in strict confidence to Mr. P. W. Willans, M.A., 
M.LF7.E., Consulting Electrical Engineer, 31, High 
Holborn, London, W.C.1. [2892 

LARGE Radio Manufacturing Company Requires 
Assistant Design and Production Engineer, must 

have a thorough knowledge and experience of laboratory 
work, including radio receiver and transmitter design, 
also of modern production of factory methods, excellent 
opportunity with good prospects for right man. -Write, 
stating full particulars, Box 9568, c/o The Wireless 
World. [2953 

.® 
The new McCarthy 
"QUALITY" chassis 

Special 
6 -Valve Band -Pass Superheterodyne 
Price complete £6.10. with B.V.A. valves 
Specially designed and built for high quality radio/gram work. 
SPECIAL FEATURES: Reinforced stout steel chassis. 
High class components by well-known makers of acknowledged 
reputation used throughout. Fitted with attractive and 
specially large full -vision dial, glass fronted, and supplied 
complete with escutcheon and fittings. Separate illumination 
automatically switched in for radio/gramophone. 
CIRCUIT DETAILS: Inductively coupled band-pass 
filter, triode-hexode frequency changer, band-pass I.F.T. 
coupled I.F. amplifier, I.F.T. coupled to diode detector. 
D.A.V.C. applied to preceding valves. L.F. amplifier capacity 
coupled to output pentode 3-3f watts undistorted. Variable 
tone control and volume control operate on both radio and gramophone. 
Alternative Triode Output PX4or AC044 10s, extra. 
Supplied complete with valves, knobs, pilot lamps, leads, mains 
cable and plug. 12 months' guarantee. Deferred terms on 
application to London Radio Supply Co., ii, Oat Lane, E.C.2. 
Cash with order, on 7 days' approval 
Write for McCarthy Catalogue of other receivers 

ane' equipment 

McCiA121FII-I11 I ztI IO ILw 
44a, Westbourne Grove, Bayswater, ,o .2 

Telephone: Bayswater 3201/2 

It's So 
Quick 
with a 

SOLON 

Solon ELECTRIC Soldering means 
constant heat -clean and without 
fumes. Element clamped in contact 
with Bit assures all heat just where 
it is wanted -giving you a better 
job more safely and more surely. 
Plug in to any lampholder-ready 
¡n 4 minutes. 

T 
6 Sold completewith instruction 

book, resinesincored solder, 0 ft, of 

flex and standard lamphokler 
(65 Watts) adaptor. 

INDUSTRIAL MODELS 
65 watts -Oval Tapered Bit -9/6 each 
65 watts -Round Pencil Bit -10/6 each 
Fitted with 3 -core Tough Rubber 
Flex -provision for earth connection. 

W. T. Henley's Telegraph Works Co-, Ltd., 
Dept. 49 If M, Holborn Viaduct, London, E.C.1 

"Dictionary of Wireless Technical Terms" Second Edition Post free 2/2 

www.americanradiohistory.com
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Make a Note of it-Now! 
Be sure to get your copy of 

Wireless 
World 

DIARY FOR 1937 
Every wireless enthusiast should have this handy little diary. In 
addition to the usual pages-one week at an opening - it contains 
76 pages of facts, formulae and general information of the kind 
that is always wanted but is difficult to memorise. 

There is a complete list of European Broadcasting Stations and 
Short -Wave Stations of the World. In addition an important 
section contains all the recognised codes relating to components, 
as well as useful tables of resistance ratings. There are also nine 
pages of base connections of British and American valves. 

Sixteen pages of circuit diagrams of receivers, amplifiers and such 
units as whistle suppressors, tone controls and AVC systems are 
included. Valuable information is given on the prevention of mains 
interference and data for winding coils. 

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD 

NOW ON SALE 
Size 3,i by 41 inches, 192 
pages. Bound leather cloth, 
back loop with pencil. 

PRICE 1/6 net. 

By post 1/7. 

From booksellers, bookstalls and stationers, 
or direr! Irons ¿he Publishers 

STREET. LONDON. S.E.r 

R.G.D. offers critical music -lovers 
new thrills in radio enjoyment 
The thrill of hearing each note 

each shade of sound . . . 
as clearly as though standing 
beside the performers. The 
thrill of listening to broadcasts 
from all the world's stations 
without a whisper of distortion 
or interference. And the thrill 
that comes with beholding 
such rare beauty as the skill 
of craftsmen working with 
choice, finely figured walnut 
and Macassar ebony has 
wrought in the lovely cabinet 

of the R.G.D. Your dealer will 
be glad to demonstrate the 1937 

models. Write us for literature. 
MODEL 645 ALL -WAVE 

AUTO RADIO GRAMOPHONE. 
6 -valve superhet circuit, with H.F. 

stage on all wavebands. Variable select- 
ivity. Reception from 16 to 2.000 metres. 

Neon tuning. Automatic record -changer 
-8 records played in sequence. Acousti- 

cally correct cabinet. Controls concealed 
below lid. Dimensions: 2' 7" wide 

,4 Gns. X 2' 9' high x 19- deep. . . . 

OTHER MODELS 25 TO 120 GUINEAS 

Ir.1D Rem RADIO RECEIVERS 
AND 

RADIO GRAMOPHONE5 

RADIO GRAMOPHONE DEVELOPMENT CO. LTD., 
GLOBE WORKS : NEWTOWN ROW : BIRMINGHAM, 6. 

oldens 

W.W.7. 

COMPLETE OLYMPIA 
SHOW REPORT 

NUMBER OF 

This special, enlarged number covers the 

entire Show-Cars, Coachwork, Caravans, 

Accessories, Garage Equipment and 

Marine Section - and is splendidly 

illustrated, carefully classified and 

properly indexed. 

NOW ON SALE-ed. 

From all Nwesagents and Bookstalls 

ILIFFE & SONS LTD. 
DORSET HOUSE, SfAYIFORD STREET, LONDON, S.E.1 

" Radio Receiver Measurements." Price 4/6 By post 419 

www.americanradiohistory.com
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The All -Metal Way, 1937," is more than a catalogue of 
Westinghouse Metal Rectifiers-it's a text book on A.C. mains 
radio, distortionless detection and automatic volume control. 
Every constructor will find it of great use . . . . and it costs 
only 3d. post free. Cet a copy to -day. 

Co] WESTINGHOUSE [D) 
METAL RECTIFIERS 

COUPON 
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 

82, York Road, King's Cross, London, N.1. 
Please send me " THE ALL -METAL WAY, 1937 " for which 1 enclose 

3d. in stamps. 

NAME. 

ADDRESS 

N.W.r6/io!36 

PERMA 
HOME RECORDINGREC UNIT 
MAKES PERFECT RECORDS 

A thoroughly s o un d 
engineering job specially 
designed for easy attach- 
ment to any Set or 
Radiogram. Cutting your 
own records is perfectly 
simple with this unit. 

Write to -day for Free Copy 
of "The Wireless World " 
Test Report and illustrated 
leaflet fully describing this 
and our larger professional 
models. 

Complete with filty-three 
illustrations and dia- 
grams, summaries of 
method, four appendice: 
and o reneral index. 

PRICE 4/6 net 
By post 4/9 

Pr nm nIt bonkarllr, or diroc 
from ,lee /isbtiader. 

ILIFFE & SONS 

Manufactured under British 
Patent No. 433614. 

`MUSIKON LTD.RECORDING STY2/3 DIOS 
Telephone:: Gerrard ï105 and . 19, LISLE STREET, LONDON, ytr,C,2, 

PRteE \ £317.6 ll 

RADIO RECEIVER 
MEASUREMENTS 

By Roy M. Barnard, B.Sc., A.M.I.R.E. 
(1934) 

Of practical value to the radio service engineer and the amateur experimenter. Measurements of sensitivity, selectivity and fidelity are explained at length and the interpretation in estimating receiver performance is carefully set out. 
Details are given of methods of receiver Testing with full descriptions of commercial signal generators and their application to :he adjust- ment of superheterodynes and "straight" 
receivers. 

LTD., DORSET HOUSE, STAMFORD STREET, 
LONDON, S.E.1 

PHOTOGRAVURE 
FREE SUPPLEMENTS 

with special issues of 

PRICE 
2D. 

as usual 

October 16 
GUIDE TO DAIRY SHOW 
with Free Supplement : Selecting a heavy breeding pen 

October 23 
FULL DAIRY SHOW REPORT 
with Free Supplement : Selecting a light breeding pen. 

October 30 
Free Supplement: Desirable features in table and laying 

ducks. 

If unable to obtain copies please send a postcard to 

POULTRY WORLD, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 

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

www.americanradiohistory.com
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'Wireless World' Test Report on 

GOODMANS New 10" High Fidelity P.M. 
AUDITORIUM SPEAKER 

et ts 
,a 

N, u d b 1ä11IWe ,, 

s 

._ro ... w:i 
, _sl$ 

e ' FREQUENCY g 

Axial response curve of Goodman 10 in. Auditorium Speaker, using standard transformer. 
W. IY. ?AR, 

DEMONSTRATIONS EVERY THURSDAY EVENING, at WEMBLEY, 
between 6 p.m. and 7 p.m., until further notice. 

says, "... It is an instrument which will handle the output from 
the W.W. Quality Amplifier without distress, and with full 
justice to the frequency response of that instrument. The 
magnet is powerful and the electro -acoustic efficiency high. 
Frequency doubling is absent as far as the ear can judge, and 
the transient reproduction exceptionally good. An instru- 
ment in the front rank of reproducers." 
Goodman, High Fidelity Auditorium Speakers should not be confused with 
other speakers with an additional Cone to extend range of upper register. 
Developed in their own laboratories, and the subject of Letter, Palen! (also 
licensed under Voi.gt's Patent) Goodman, twin -diaphragm has an inner 
EXPONENTIAL SEAMI.r.SS BAKELISED Cone. 
Technical bulletins and Response curves, 3d., post free. 

Goodman, IO in. High 
Fidelity Auditorium 
Speaker. Flua density 

14,000 lines per cg. rm. Power ratio, O snots Peak 
A.C. Yoke roil :mpedanee Y! or 15 4.3.10.0 
ohms., with Transformer .. 

GOODMANS INDUSTRIES LTD., n'i.kowTremsforu.er,$$.5.0. 

Lancelot Road, Wembloy, Middlx. Telephone: Wembley 4001. 1111.11.1.1111111111111111 
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FREE 
BLUEPRINTS 

Apply 
for Le 

* VALVES 
* KITS. 

(ETC) 

(O STAR - GAN e 
I:I[7eT+1T.Ql74)ST 

smeaumwanasser 
"PRICES 

GREATLY 
REDUCED!" 

Technical Experts naine them the "Valve of the Future." If you 
wish your set to give better results, write to us without delay; 
there's no obligation. 

UNIVERSAL ALL -WAVE KITS 
Build your own Olympic Model with our NITS. Not only will 
you save cash but the results will amaze you. FREE BLUE- 
PRINTS and Technical advice. 
Write for our list of Supers, Radiograms, Amplifiers 
and Transmitter KITS. For TRANSMITTER KITS see 
the editorial write-up in the Aug. 21 issue of this paper. 
LET US GIVE YOUR RADIO a New Lease of Life! For a 
small outlay old receivers can be modernised. Write to the 
"Conversion Dept." for estimate. 

EUGEN J. FORBAT 28 29, Southampton Street, Strand, W.C.2. 
TeLphouc: TEMple Bar 4935, 8508. 

THE EXPERT'S HYV'' LTSTAR 
CHOICE! 

UNIVERSAL ALL -WAVES, ALL -MAINS, A.C., D.C. 

SUPERHETS, RADIOGRAMS, AMPLIFIERS & TRANSMITTERS 
Our New All -Ware 8 -VALVE SUPER is a WORLD BEATER. Price 
25 Guineas (Chassis). 30 Guineas (Table Model). Wave Bands 
covered: 13-33, 18-73, 200-560, 80o-2,200. Tuned R.F. amplification on 
all wave bands down to 13 metres, giving greatly increased sensitivity. 
High speed automatic volume control. Full range tone control. Visual 
tuning by means of Neon indicator. Silver contact wave change switch, 
giving independent wave band selection. Provision is made for 
Pick-up and extra Loudspeaker. Send for our Catalogue of 
New Models. We allow 20^x. Part Exchange allowance on old Kits. 

28/29, Southampton Street, Strand, W.C.2. 
.1 Telephone: TEblple Bar 4985, 8608. UNIVERSAL HIGH VOLTAGE RADIO Ltd 

ALL (Moe 
SUPPLIED 

ONAPPI?QVAL 
and in 

CHASSIS 
FORM 

DEFERRED AND 
PART EXCHANGE 
- TERMS - 

VISIT OUR 
SHOWROOMS 

FOREMOST AS PIONEERS 
Four NEW CIRCUITS. We have recently published four new 
circuits which are giving excellent results with our new ganged 
units. No. 1 (BP 111) Mains Superhet for 110 k.c. No. 2 (BP 112) 
Battery Superhet for 465 k.c. No. 3 (BP 113) Three -valve mains 
receiver with band-pass tuners. No. 4 (BP 114) Screened Grid Battery 
Three with Pentode. 

Blueprints now ready. RP i I I, BP 112, 
BP I3, Sd. each, BP 114, 3d., post free. 

OLIVER PELI CONTROL, LTD., BLOOMFIELD ROAD, WOOLWICH, S.E.18. 

THE ONE AERIAL FOR THE MODERN SET .1.. 
pixiNvisIBLEAERI 

Pix, London, S.E.1. 

Neat 
Efficient 
Blends with furnishings 
Self -Adhesive 

Double e fa 
Length a7 S7 

Printed in Epgland for the Publishers, ILI Fee h SONS LTD Dorset House, Stamford Street, London, S.E.1, by The Cornwall :'revs I.td.. Paris Carden. Stamford Street, London S.E.L. 
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