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EDITORIAL 
Television 

Accelerating Rate of Progress 
THE combined efforts of the 

. Government -appointed Com- 
mittee, the B.B.C. and manu- 
facturers have succeeded in 

establishing here a television service 
which is the envy of all other countries. 
It is a service of which we may very 
justly be proud ; but public response 
has been slow and when we consider 
the excellence of the pictures, the 
reliability of the sets and the con- 
tinually improving programmes put out 
by the B.B.C., there seems to be some- 
thing wrong if the public does not 
respond and take advantage of it. 

In a recent Address which lie gave 
before the Royal Society of Arts, Mr. 
Kirke, of the B.B.C. Research Depart- 
ment, said that the television service 
was being seriously handicapped be- 
cause the public was not responding by 
buying a sufficient number of sets. He 
emphasised the difficulties which lay in 
the way of justifying an extension of 
the service to other areas, which would 
involve great expenditure, until a really 
enthusiastic interest on the part of the 
public in London to the service already 
operating is assured. 

It is not surprising, in these circum- 
stances, that the manufacturers, in co- 
operation with the B.B.C., should now 
be launching a campaign with the 
object of bringing home to the public 
the fact that a television service is now 
really established and that sets can be 
bought at prices which are remarkably 
low for the entertainment provided. 
Whatever steps are possible will be 
taken to make the public television 
conscious, and the slogan of the cam- 
paign is " Television is here : you 
cannot shut your eyes to it ! " 

There have been, during recent weeks, 
indications that the public is beginning 

COMMENT 
to show greater enthusiasm and every 
possible encouragement should be given 
to this attitude, not only to ensure that 
the present expenditure on programmes 
and transmissions can be justified, but 
to pave the way for the further exten- 
sion of television to other parts of the 
country. 

National Service 
The Wireless Register 

IN this issue we publish again the 
National Wireless Register Form 
which first appeared last week. 

Tite Wireless World has inaugurated 
this National Wireless Register in con- 
junction with the Wireless Telegraphy 
Board in order that the Authorities 
may be able to assess the potential re- 
sources in trained or partially trained 
wireless personnel in the country. 

As we have already explained, filling 
up the form does not involve any 
liability, but will provide a means of 
classifying those experienced in wireless, 
so that in the event of an emergency 
which would require that everyone 
should put himself at the service of the 
country, the right job could be found 
for every person with wireless qualifica- 
tions ; either continuing in his present 
occupation or in some other where the 
utmost use could be made of his 
capabilities. 

Those who are in reserved occupa- 
tions would not, of course, be required 
to volunteer for other work, but it would 
still be valuable that they should be 
included in the Register for the sake of 
completeness, and because no matter 
what occupation of value you may at 
present be in there is always the possi- 
bility that you can render still more 
valuable service in another capacity. 

It is hoped then that every reader 
will make it his business to complete 
and post this form as early as possible 
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eless Altimeter 
"ECHO SOUNDING" FOR AIRCRAFT 

THE radio altimeter for aeroplanes 
has been something of a will-o'- 
the-wisp. Though presenting the 
attractive theoretical possibility 

of measuring the plane's height above the 
ground, rather than the sea level, it has 
encountered major difficulties in a rather 
long experimental life. One such diffi- 
culty was that the simplest of the radio 
altimeters has the unfortunate property of 
repeating the same indication for a num- 
ber of altitudes at regular intervals, 
making possible an error somewhat like 
that of confusing a.m. and p.m. when 
reading a clock. Such uncertainty may 
be serious. Another outstanding short- 
coming was that with the commoner 
schemes the readings of altitude were only 
as accurate as the frequency constancy 
of the transmitter which sent the radio 

feeds the small half -wave dipole transmit- 
ting antenna via a short concentric feeder 
line. The transmitting antenna radiates 
in most directions, hence the dipole " re- 
ceiving antenna " at the other end of the 
wing of the plane receives both a " direct 
signal " and a signal which has gone down 
to earth and rebounded to the plane 
(" reflected signal" in the diagram). 
Both paths are show in Fig. r. Since the 
two paths are not of the same length, the 
two signals do not arrive at the same 
time. To be of practical use a radio alti- 
meter must be able to measure this time - 
difference automatically, translate it into 
terms of plane height, and indicate this 
result promptly. The Model i altimeter 
differs from others principally in the 
manner of making this measurement and 
indicating the result. The transmitter 
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Fig. s.-Block dia- 
gram to illustrate 
operation of the alti- 
meter. The trans- 
mitter and receiver 
units are mounted on 
opposite wing tips of 
the aircraft. This and 
the other illustrations 
are reproduced by 
courtesy of Bell Tele- 
phone Laboratories. 
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signal employed in making the measure- 
ments. Since the ultra -high -frequency 
transmitter is installed in the plane, and 
aircraft conditions are severe, this is no 
minor problem. Both difficulties have 
been avoided very neatly in the new 
Western Electric Model z altimeter 
recently described before the American 
Institute of the Aeronautical Sciences by 
Lloyd Espenschied and R. C. Newhouse, 
of the Bell Telephone Laboratories (New 
York City) . 

The Model i altimeter begins with the 
familiar basis of an ultra -high -frequency 
transmitter carried by the plane and trans- 
mitting to a receiver in the same plane 
as suggested by the block diagram of 
Fig. i. The UHF oscillator at the left 

does not operate at 
a fixed frequency, 
but is " wobbled " 
rapidly in a regular 
manner. The fre- 
quency modulation 
is in a saw -tooth 
pattern as shown 
by the solid line in 
Fig. 2 marked " di- 
rect signal." When 
such a frequency - 
modulated signal is received it is impos- 
sible for the frequency variation of the 
direct signal to be in step with the varia- 
tions of frequency of the reflected signal, 
because of the difference in travel time. 
The delay of the modulation pattern is 

By Our New York Correspondent 

proportional to the difference in path 
length, which difference is almost exactly 
twice the plane's height. The use of the 
saw -tooth variation pattern, which is 
made up of straight-line sections, insures 
that the frequency difference between the 
two signals is likewise proportional to the 
delay. Now this difference -frequency 
can be taken out by an ordinary detector, 
amplified and made to operate a direct - 
reading frequency meter calibrated in feet 
of ground clearance. The process of de- 
tection of the difference -frequency is very 
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Fig. 2.-Method of obtaining a frequency proportional to altitude. 

much like the analogous process effected 
by the first detector of a superheterodyne. 

Describing the functioning of the de- 
vice, the Western Electric Company 
states " a city usually causes rapid 
fluctuations of the order of 5o feet . . 
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Wireless Altimeter --- 
farmland causes fluctuations of lower fre- 
quency and amplitude. An isolated high 
object such as a skyscraper or a chimney 
is indicated only by a slight meter kick as 
the aeroplane passes over it, which may 
not be noticed by the observer. The 
gas storage tank near the 
Chicago airport is an excel- 
lent thing upon which to 
demonstrate the altimeter per- 
formance. It is very useful as 
a position indicator when ap- 
proaching an airport on a 
course which crosses an ob - 

View of the transmitter, with 
cover removed. At the centre 
of the framework is seen the 
double triode "door- 
knob" valve, mounted 
directly on the Lecher 
wire tuning system. 

struction of appreciable height and size, 
since the. moment of passage over the 
obstruction is clearly indicated." 

Fig. 2 is largely self explanatory, ex- 
cept as to the symbols employed. " h " 
is the height of the plane, " C " the speed 
of propagation, and " SF " the peak 
value of the frequency variation or modu- 
lation. The proportionality between 
time -difference and frequency -difference is 
due to the use of a modulation curve made 
up of straight-line sections. The differ- 
ence -frequency is not actually constant 
for a fixed altitude, but drops to zero 
momentarily at each point where the 

WApe@m . 
Wollte 

tor. 

FOR 
fairly obvious reasons, the pilot of an aircraft flying over, say, hilly country 

in conditions of poor visibility is less interested in knowing his height above 
sea level than in the height above the surface of the earth immediately below him. 
7hs Western Electric Altimeter described in this article gives. a direct indication 
of ground clearance (height above the surface of the earthy) which is precisely the 

information needed under the conditions envisaged. 

dashed and solid curves cross. This is 
shown by the lower pattern which is the 
form of the detector output. The flat 
tops of this curve predominate and repre- 
sent the frequency to which the indicating 
meter responds. The height of the tops 
changes with the plane's height, but their 
length depends upon the frequency of the 
modulation. 

It is very desirable to provide two 
ranges for an altimeter, one for normal 
use and one for landing or other close 
approaches to the earth. The Model i 
altimeter provides snap -switch selection 
of ranges of o -z,000 and 0-5,000 feet. It 

is interesting to note that multiple ranges 
can be obtained in several ways with a 
circuit of this sort, since it is possible to 
cause a selector switch to operate on the 
meter itself, or on the frequency modulat- 
ing device. The latter is possible because 
the difference -frequency is proportional to 
both the number of frequency -modulation 
cycles per second and to the amplitude (f) 
of these cycles. This is true because these 
two factors multiplied together represent 
the rate -of -change of the transmitter fre- 
quency, which when multiplied by the 
time difference (2 h C) becomes equal to 
the detector output frequency fD. It is, 

The various units of the altimeter equipment. A, receiver ; B, transmitter dipole (length is about Irin.) ; C, power supply unit, including HT 

generator ; D, UHF oscillator ; E, indicating meter, calibrated in hundreds and thousands of feet ; F, range switch (hundreds to thousands of feet) ; 

G, junction box ; H, receiving dipole. Total weight of equipment is 7o lbs 
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Wireless Altimeter- 
therefore, necessary that the modulation 
be very constant. This problem partially 
replaces the one of oscillator constancy. 
Frequency variations of the oscillator, 
unless they arc rapid and of considerable 
amplitude, do not have the serious conse- 
quences which would appear in a system 
attempting to establish standing waves 
between the plane and earth on the basis 
of a single frequency. 

" Door -knob " Valve 

The transmitter is shown partially dis- 
assembled in the first photograph. It 
employs one of the special double -ended 
Western Electric triodes previously 
described in The Wireless World. These 
" door -knob " tubes have the plate and 
grid support rods carried straight through 
the bulb so that the tube may be inserted 
in the centre of a Lecher wire tuning 
system whose ends are short-circuited (for 
RF). This arrangement minimises radia- 
tion losses from the rods forming the 
tuned system and approximately halves 
the RF current flowing into each lead-in 
wire of the tube. Since the wavelength 
is below i meter this effects a considerable 
gain in efficiency. The adjustable tuning 
bridges and the upper tuned rod are 
visible in the photograph, as is the tube at 
the centre of the housing. 

The second photograph shows the 
essential component parts of a Model z 
equipment.- The front row consists of 
the. sending and receiving dipoles and the 
indicating meter with its range -selecting 
switch. The dipoles are less than a foot 

Wilpemo 
Wozilca 

long. They are carried on short lengths 
of tubing which with the enclosed concen- 
tric rod act as impedance -matching 
devices and in turn connect to the 
feeders (not shown) from sender and re- 
ceiver. The indicating meter is a normal 
DC meter working in conjunction with a 
frequency -measuring circuit. In the rear 
row from left to right are the receiver, the 
power supply and control box, the trans- 
mitter, and a junction box, all con- 
nected by such lengths of shielded mul- 
tiple -conductor cable as may fit the parti- 
cular installation. Definite information is 
lacking, but the frequency employed and 
the appearance of the receiver both make 
it fairly certain that the coupling devices 
are concentric tuned lines with trombone 
adjustment at the front panel. 

PROBLEM CORNER -5 
Test Your Powers of Deduction 

HENRY FARRAD, another sample 
of whose correspondence is given 
below, has a reputation for cor- 

rectly diagnosing his friends' radio 
troubles. Readers are invited to work 
this one out for themselves before turning 
to p. II2. 

99, Blomfontein Parade, 
Surbiton. 

Dear Henry, 
Since you last heard from me I, too, have 

been confined to my room-sciatica, it 
seems. A most unfortunate time, for I 
wanted to give the garden a good digging 
before the winter is too far advanced, and 
now I have had to pay a fool of a man to 
do it for mc. 

FEBRUARY 2nd, 1939. 

Another regrettable occurrence is that just 
when I wanted the wireless most it has let 
me clown. Not altogether, you understand, 
but it is definitely not as good as it was, 
and there seems to be more hum than usual. 
Another thing-when your aunt was con- 
necting up the extension loud speaker for me 
she says she got quite a shock from it. I am 
quite certain that has never happened be- 
fore. Can you understand it, my boy? 

Your affectionate 
Uncle Adrian. 

What was wrong with " the wireless." and 
why? 

Amateur Transmitting 
Station G5CD 

At Hendon, London, N.W.4 
This station, owned and operated by Mr. D. N. 
Corfield, carries out experimental transmis- 
sions on 5.7, 3.5, z8 and 56 Mc; 's wavebands. 

A considerable amount 
of work is done under 
artificial aerial condi- 
tions. The inset picture 
above shows the equip- 
ment used for transmis- 
sion on 57.68 Mcfs, 
which can operate on 
an input up to roo 
watts. The station is 
usually to be heard on 
Sundays, in the morn- 
ing on 1.7 and 3.5 Mcfs 
bands and in the even- 
ing on 3.5 and 56 Mcfs 
bands. HT voltage 
supply for the various 
transmitters and test 
equipment is derived 
from a comprehensive 
unit seen on the left of 

the lower picture. 
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Motor Car 
Part 1.-HOW IGNITION SYSTEMS 
AFFECT TELEVISION RECEPTION 
T is fortunate that those types of elec- 
trical interference which are so preva- 
lent on medium and long waves have, 
in most cases, negligible effects on the 

ultra -short wavelengths earmarked for 
television and other important services. 
It is unfortunate, however, that the re- 
verse can occur and that certain forms of 
electrical interference, while producing 
negligible effects on medium and long 
waves, can bring utter confusion into the 
ultra -short wavebands by virtue of the 
effects they produce. 

Of the few forms of interference which 
may mar either or both vision and sound 
channels of our television broadcasts one 
may tabulate : - 

(1) Ignition systems of internal combus- 
tion engines. 

(2) High -frequency medical apparatus. 
(3) Oscillation from certain badly de- 

signed broadcast receivers. 
The interference due to the ignition 

systems of motor vehicles of private and 
commercial type is by far the worst 
offender in this respect, not only on 
account of the effects of the interference 
upon both the vision and sound channels, 
but because of its widespread influence ; it 
will accordingly be the only form to be dis- 
cussed in this article. 

2.5 MICROSECONDS 

Fig. I.-Diagram showing waveform of an 
interfering pulse produced by a discharge 
from an ignition coil across the gap of a 

sparking plug. 

The interference is primarily due to the 
high -voltage circuit of the ignition system 
which provides a spark across the sparking 
plug gap. At each spark a train of highly 
damped oscillatory currents will flow 
through the high-tension wiring system, 
and from it will radiate electro -magnetic 
fields. The reason why these currents are 

By 
F.R.W. STRAFFORD 

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

The white spots on this 
untouched photograph 
of a television screen 
are due to interference 
from a near -by motor 
car. The annoyance 
value " of the interfer- 
ence has been greatly 
reduced by photographic 

reproduction. 

Interference 

IN addition to describing how 
interference is generated by the 

ignition systems of motor vehicles, 
this article discusses in detail the 
effects of the interfering pulses on 

television reception. 

oscillatory is due to the fact that the dis- 
tributed constants of the ignition wiring 
system comprise inherent inductances and 
capacities, and these are set into oscilla- 
tion by the momentary voltage pulse ap- 
plied to the circuit by the spark coil, or 
magneto. 

The British Electrical and Allied Indus- 
tries Research Association have conducted 
a series of investigations into the spark- 
ing mechanism of ignition systems with a 
view to finding out the nature of the oscil- 
latory currents produced thereby. Their 
studies include some excellent high-speed 
oscillograph. These oscillograms show 
that the current through the sparking plug, 
at the time of discharge, consists of a series 
of decaying oscillations whose funda- 
mental frequency is of the order of 35 
megacycles per second. These oscillations 
rapidly decay to a negligible magnitude in 
a time not'generally greater than 2¡ micro- 
seconds, depending rather upon the 
general disposition of the high -voltage cir- 
cuit and the length of lead employed. A 
typical pulse of this oscillatory current 
would look something like that depicted in 
Fig. i. 

A very surprising and original finding 
was that the peak amplitude of this cur- 
rent pulse at or around its starting time 
was of the order of ioo amperes, depend- 
ing to some extent upon the gap length 
of the sparking plug. It is interesting to 
note that the instantaneous peak ampli- 
tude of the current in the transmitting 
aerial at Alexandra Palace never attains 

anything near so great a value ! It is in- 
deed fortunate that the radiating efficiency 
of the high -voltage wiring in a vehicle is 
less than that of the Palace aerial ! 

It is a simple matter to provide a suit- 
able measuring equipment to verify that 
the interfering fields from ignition systems 
are mainly vertically polarised. The re- 
sponse of a horizontal doublet to this form 
of interference is some ten times less than 
when the same doublet is vertically dis- 
posed. It is wondered whether the Radio 
Corporation of America have adopted 
horizontal polarisation for their experi- 
mental television service for the same 
reason. 

It is difficult to measure or express the 
field strength of ignition interference be- 
cause of the transient nature of the dis- 
turbance. 

Effect on Television Reception 
If one sets up a television receiver and 

drives a motor vehicle close to the aerial it 
will be observed that the picture will be 
covered by longitudinal flashes of light, 
exhibiting the general appearance of a 
driving snowstorm in which the snow is 
moving horizontally. Now, as the car is 
driven away from the aerial it will be 
noted that the flashes of light will diminish 
in size rather than in brightness until they 
ultimately become mere specks and appear 
to become merged into the picture. The 
most important point to realise here is that 
the spot never appears to become grey or 
dim, but rather to decrease in size and 
ultimately vanish. Now, .although the 
shape of the initial pulse of ignition cur- 
rent is known, it cannot truthfully be said 
that we know much about the shape of 
the pulse after it has passed as an electro- 
magnetic wave through the ether, and as 
a current through the aerial feeder, the 
tuned circuits and detector of the receiver. 
All we know from experiment is that the 
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Motor Car Interference- 
length rather than the brightness of the 
actual spot appears to decrease as the in- 
tensity of the field is made to decrease 
(for example, by driving the car to a re- 
mote point). 

Now, having a knowledge of the original 
pulse shape and its effect upon the picture, 
particularly as the magnitude of interfer- 
ence is decreased, a logical determination 
of what -modifications to the pulse shape 
are effected during its transmission may 
be established. 

As a start, let us suppose that the 
original oscillatory impulse as depicted in 
Fig. r is undisturbed in its general shape 
in the process of being transmitted through 
the ether and the complicated network 
comprising the television receiver until it 
arrives at the terminals of the detector. 
After detection (rectification) it is clear that 
the pulse will become uni -directional, and 
will be represented as shown in Fig. 2 (a), 
which is, of course, an outline of one side 
of the envelope of Fig. r. This is the pulse 
of voltage which would be applied to the 
controlling electrode of the cathode-ray 
tube. Now, supposing at the instant of 
time T the amplitude y of the voltage ap- 
plied to the controlling electrode of the 
cathode-ray tube is of sufficient intensity 
to produce full -vision white intensity on 
the screen, then the amplitude over the 
time from the origination of the pulse up 
to time T would have the same effect. It 
is quite clear, therefore, that an intensity 
corresponding to full -vision white will 
occur over a time of duration OT. 

Now let us take the vehicle to a more 
distant point so that 
the magnitude of 
the impulse when it 
arrives at the aerial 
system of the re- 
ceiver is much 
smaller, as depicted 
in Fig. 2 (12). It is 
clear now that the 
time between initia- 
tion and the in- 
stant Tr, over 
which the pulse is 
of sufficient ampli- 
tude to give f ull- 
vision white, has 
been reduced by 
quite a considerable 
amount ; for example, at a distance of a 
few feet the impulse may be of such mag- 
nitude that it has the effect of maintaining 
full -vision white amplitude at the cathode- 
ray tube for a period of 22 microseconds, 
wheras when taken 30 or 4o yards away 
the effective time over which this full - 
vision white is maintained may be less 
than 2 microsecond. 

The electron beam which is scanning the 
surface of the screen at a fixed velocity 
travels from one side of the screen to the 
other in approximately ioo microseconds. 
On a screen 7 inches in width a pulse pro- 
ducing full -vision white for 22 micro- 
seconds will, by a little calculation, pro- 
duce a spot between one -eighth and one - 
fifth of an inch long, the spot due to a 
pulse occupying an effective time of 

Miltd 
2 microsecond for the full -vision white 
period would be reduced in length to ap- 
proximately one twenty-fifth of an inch, 
and so on, pro rata. 

This theory fits in with the observed 
facts very nicely, and it can therefore be 
assumed, with some degree of certainty, 
that the envelope shape of the initial pulse 
is not modified to any vast extent by the 
circuit network through which the disturb- 
ance has to travel before it ultimately 
reaches the controlling electrode of the 
cathode-ray tube. 

When Interference Disappears 

The foregoing may also explain in some 
measure the reason why the brightness of 
the spot does not seem to change to a very 
great extent, although its dimensions do ; 

for we can visualise the limiting time 
interval becoming so short that the length 
of the interfering spot becomes compar- 
able, or small, in relation to the 
diameter of the spot due to the electron 
beam, thus producing the effect . of the 
interference becoming submerged into the 
picture mosaic. 

While the theory is undoubtedly specu- 
lative, it does appear that the annoyance 
factor of television interference from the 
viewpoint of its effect on the picture must 
be expressed in terms of the size of the 
spot rather than by its brightness, for a 
number of large dull spots would be far 
more objectionable than the same number 
of minute bright spots. 

From the foregoing it is evident that any 
instrument which is to measure the peak 

Fig. 2.-The interfering pulse of Fig. I, after rectification ; the 
diagrams represent two different amplitudes. 

intensity of the interfering field will be 
very different from that intended to 
measure what might be regarded as the 
annoyance factor, and due consideration 
must be given as to which type of 
measurement will be preferable. 

It is evident, from an inspection of the 
interfering pattern obtained on pictures in 
known field strengths exceeding io milli- 
volts per metre, that at a distance of 30 
to 40 feet from the side of a main road the 
peak intensity of the interfering field, from 
the ignition systems, must be of a similar 
order to those of the incoming signals 
themselves, that is, to the peak amplitude 
at full -vision white modulation. 

Apparatus is not as yet available 
whereby the exact instantaneous peak 
amplitude of the ignition interference can 
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be measured, but it is safe to predict that 
very high figures would be obtained, 
because the indications in practice so 
obviously point that way. 

So far as the interference with the sound 
reproduction is concerned, this is another 
matter, since the principles involved are 
so very much different in that the ear is 
now involved instead of the eye. 

If we assume, as we did in the case of 
vision, that the actual envelope shape of 
the pulse is relatively unaffected by the 
aerial and receiver network, then the loud 
speaker will receive pulses of current of 
similar shape to that shown in Fig. 2. 
Now these pulses occur rhythmically in 
the firing order of the engine ; at an engine 
speed corresponding to 3o miles per hour 
for average vehicles, the number of spark- 
ing impulses per second is of the order of 
50, but the pulse itself lasts for a very 
much shorter period than the actual, time 
between each pulse ; hence the effect of 
the pulse current in the voice coil of the 
loud speaker will be to cause the dia- 
phragm to be set into oscillation at its 
own natural frequency, and the time over 
which it tends to oscillate will be deter- 
mined largely by its own electrical and 
mechanical damping. The result is a 
rhythmic clicking sound, very much like 
that produced by a distant machine gun. 
In either the measurement or the expres- 
sion of the interfering effects of ignition 
systems with television reception, it must 
be made clear whether reference is being 
made to the vision or sound channel. 

Independent of the method used for the 
measurement of the interfering field inten- 
sity, it will be interesting to see how this 
intensity changes with the distance from 
the source. If an initial measurement is 
taken at a distance of about io yards 
from the bonnet of the vehicle it will be 
observed that the intensity has fallen to 
approximately one -thirtieth at a distance 
of about 130 yards. At a distance of 
about 6o yards the interference will have 
fallen to approximately one -tenth of its 
original value.' 

It must not be forgotten that these 
measurements must be taken under con- 
ditions where no stray effects can be intro- 
duced. it is well known, for example, 
that the interference can be picked up by 
telephone and telegraph wires and carried 
some distance and re -radiated on to the 
receiving aerial, but this is hardly a fair 
test. It is also possible for reflections to 
occur, so that as one recedes from the 
source of interference the actual field in- 
tensity exhibits a succession of maxima 
and minima. Here again the presence of 
some conducting obstacle or obstacles is 
indicated. 

Having given quite a lot of considera- 
tion to the cause, and nature of the effects, 
of ignition interference, it is now necessary 
to deal at some length with the means 
whereby the effects may be eliminated 
from the response of a television receiving 
system. Part II of this article will attempt 
to cover that important aspect of the 
subject. 

I ERA Report MjT47. Short Wave Interfér- 
ence from Ignition Systems. 
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Part V.-Constructing and Adjusting the Power Amplifier 
S the exciter unit is designed to 

operate on two wavelengths, viz., 
21 and 42 metres, the same pro- 
vision must be made in the power 

amplifier. We can use either switching or 
plug-in coils for waveband changing, but 
the latter are in general the more satis- 
factory. RF currents of some magnitude 
circulate in these circuits and a very little 
resistance in the wrong place can lead to 
quite a serious loss in power. 

Idle coils may also prove troublesome, 
for if with the stray capacities they reson- 
ate to the working frequency, losses will 

take place through absorption. By 
properly designing the amplifier the 
neutralising will hold with any set of coils 
likely to be used. We can now draw the 
complete circuit of the amplifying stage 
which takes the form of Fig. ii. 

If a metal chassis is used the grid 
circuit tuning condenser, Cz, should 
be mounted on an insulated bracket, as 
the moving vanes are not actually con- 
nected to the earth line. If this is incon- 
venient they could be made " earthy " by 
shifting C2 and connecting it between Ri 
and the moving vanes of Ci. 

There would 
probably be no 
noticeable differ- 
ence in the per- 
formance by 
making this change 
though it is a good 
policy to complete 
all tuned circuits in 
transmitters in the 
most direct way 
and avoid including 
non - essential com- 
ponents that may 
have an appreci- 
able RF. resistance 
at the frequency of 
operation. 

For the grid 
circuit the coil Li 
can be wòund on a 
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H Fig. r1.-Theoretical 
circuit of the power 
amplifier. The 
neutralising conden- 
ser C3 must be proof 
against short circuits 
and capable of with- 
standing the full HT 

voltage. 

THIS instalment deals with the 

1 construction of the 'PA stage 
(from which energy is fed to the 
radiating aerial system). Detailed 
instructions for making initial tuning 

-and neutralising adjustments to the 
unit are given. 

standard four -pin former and the extra 
pair of pins utilised for the small coupling 
coil connections. 

Another method of coupling that has 
been found very satisfactory in practice is 
to make up a two -turn coil from stiff wire, 
and of larger diameter than the coil 
former, and mount it so that it encircles 
Li and is coupled to the lower or earthy 
end of the grid coil. The illustrations 
show how this can be arranged. 

Grid Bias Arrangements 

As the valve is operated as a Class " C " 
amplifier, grid bias has to be obtained 
from a battery, or at least from a source 
of constant voltage, but it is also an ad- 
vantage to include a resistance as well, Ri 
in Fig. ii. This has a compensating 
effect, asthe extra grid bias obtained with 
the resistance will depend on the RF in- 
put. If the excitation increases, so will 
the grid bias and vice versa. 

The circuit shows the inclusion of a 
screen between the grid and anode circuits 
of the valve. It has been included to 
prevent, or at least minimise, direct 
coupling between LI and L3. Any 
coupling between these two coils not only 
makes neutralisation more difficult but 
when the stage is stabilised it only remains 



Zob 

The Amateur Transmitting Station- 
so at or near to one particular frequency. 
By eliminating the unwanted coupling the 
valve can be neutralised at, say, 42 
metres, and it will also be correctly 
neutralised when the 2t -metre coils are 
plugged in, or coils for any other wave- 
length for that matter. The alternative 
would be to screen individually the coils, 
but this is neither desirable nor practical ; 

first because screening cans of very large 
size would be required, and secondly, it 
hinders the charging of the coils. 

The salient features of the anode circuit 
have already been discussed, and now we 
are only left with the coils for L3 position. 
Two coils are needed, one for 42 metres 
and the other for 21 metres, and they 
have been wound on the Eddystone glazed 
Frequentite formers. These formers 
measure 21in. in diameter and they are 
grooved for winding 7,1 turns to the inch. 
As the coil is centre -tapped it is most con- 
venient if we have an even number of 
turns, as an odd number would entail 
bringing the tapping down from the top 
and there are no holes on the top of the 
former through which wires can be 
passed. 

For the 42 -metre coil, 20 turns of 
No. 14 enasri. -wire are employed, 
while for the 2r -metre coil .8 turns 
of the same gauge wire are required. 

Though. there . are boles in the 
lower part of the former at every 
alternate groove it is well nigh im- 
possible to thread the thick wire 
through them and 
bring it ,,out again 
and .down to the 
plugs on the sub- 
base. At least, the 
writer found it to 
be so. 

It is suggested 
that about one inch 
of wire be passed 
through and turned 
over to anchor the 
ends of the coil. 
The connecting 
wires are then 
soldered to the last 
turn at each end 
just before it enters 
the former. 

The only other 
part of the circuit 
that needs com- 
ment is the resist- 
ance R2 and 
condensers C4 and 
C5. R2 takes the 
place of the usual centre tap on the 
filament winding while C4 and C5 are RF 
by-pass condensers. This combination 
provides the shortest possible return path 
for both anode and grid circuits and also 
confines the RF to the wiring in the unit 
and keeps it out of the filament leads. A 
resistance of about 3o ohms is suitable 
for R2 and the one actually used was a 
Claud Lyons H.D.3o Hum -Dinger. 

In order to keep check on the operation 
of the transmitter we shall require to 
know the anode current of the valve and 
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occasionally the grid current. An anode 
current meter should be regarded as an 
essential part of the set and it is connected 
in the HT positive lineat the point marked 
A. In the illustration of the unit the two 
terminals for connection of this meter are 
the pair on the right-hand side of the 
chassis, while the two on the left are those 
marked B in the grid circuit. 

With io watts input the anode current 
will be about 3o mA under normal con- 
ditions of operation, but bearing in mind 
future requirements a meter capable of 
recording up to 75 mA at least should be 
obtained. 

Multi -Purpose Meter 

For grid current measurements a milli - 
ammeter reading up to 20 mA will suffice 
as the average value of current in this 
circuit is of the order of io mA only. If 
it is desired to make one meter serve for 
all purposes, at least at the outset, then 
a multi -range instrument should be ac- 
quired, as a grid -circuit meter will be 
necessary, when neutralising the amplifier. 

We now come to the important question 
of the valve for the amplifier. Mention 
has already been made of the Mullard 

Power amplifying 
unit showing 
anode connection 
when a TZo8/20 

valve is fitted. 

TZ05 / 20, and this is a very good example 
of an inexpensive power triode for amateur 
wavelengths. Its filament requires 6 volts 
at i.i amps and the valve capacities are 
not unduly high. This firm have just 
introduced a new transmitting valve of 
the same power rating but with appre- 
ciably smaller valve capacities and having 
the anode lead brought out to a plug con- 
nection on the top of the bulb. It is 
suitable for use down to five metres and 
it is 'known as the TZo8/2o. 

The unit was built before this new 
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valve came to hand and if a TZ58] 20 had 
been available at the time we would have 
fitted a chassis valveholder instead of the 
baseboard one shown, as this enables a 
shorter anode lead to be used. Though 
the grid lead will come up from below the 
chassis its length will be only about ?in. 
longer than the existing one, but the 
anode lead will be shortened by about 
I1in. This will make no difference to the 
operation on 42 or 21 metres, but the 
shorter anode lead will be an ,advantage 
if the unit is used as a straight amplifier 
on to metres, by interposing a frequency 
doubling stage between it and the exciter. 
The initial adjustments for neutralising 
will, however, be the same whichever 
valve is used. The TZo8/2o has a 7.5 - 
volt filament and requires I. i amps. 

Before HT is applied to the power 
amplifier it must be neutralised, which is 
done with the filament hot and an RF 
voltage applied to the grid circuit. 

This adjustment can be made on either 
42 or 2I metres ; we will for explanatory 
purposes decide on 42 metres. First set 
the neutralising condenser C3 to about 
one -tenth of its full capacity, plug the 42 - 
metre coils in exciter and amplifier units 
and apply a negative bias of -48 volts to 
the grid of the power amplifier. A milli - 
ammeter should be connected to the 

terminals B. Join the 
coupling coils on the units 
together by a length of 
twisted flex, or better still, 
a piece of low -impedance 
feeder cable (7o -8o ohms). 

With the exciter oscil- 
lating, tune the grid circuit 
of the amplifier to reson- 
ance, which will be indi- 
cated by the highest reading 
on the grid -circuit milli- 
a.mmeter. It should read 
about 15 mA. 

If the link -circuit coils are 
coupled too tightly more 
grid current than is de- 
sirab e will flow, and it is 

quite possible for 
the coupling to be 
so tight that it stops 
the exciter valve 
from oscillating. 

Now couple the 
absorption wave - 
meter, previously 
tuned to the work- 
ing wavelength and 
in. which a small 

flash lamp has been fitted, to the anode 
coil of the PA and tune this circuit to 
resonance. The lamp should glow and 
the needle of the grid circuit meter will 
kick violently. Now increase the capacity 
of the neutralising condenser C3, using a 
tool with a long insulated handle, until 
the lamp ceases to glow, at the same time 
making any necessary corrections to the 
grid and anode circuit condensers CI and 
C6, as any change in C3 will affect the 
tuning of these two circuits, especially the 
grid circuit. 

The final adjustments of C3 should be 
made without the wavemeter and by 
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noting the effect on the grid current. A 
setting for this condenser must be found 
that on swinging C6 slowly through reson- 
ance no flutter is seen on the grid cur- 
rent meter. 

Fig. 12. --Method of coupling the PA anode 
circuit to a dummy aerial, using a low -impe- 

dance link (twisted flex). 

There will be a gradual fall in grid cur- 
rent as C6 is rotated towards minimum 
capacity, but if the stage is incorrectly 
neutralised the needle will flicker as C6 
passes through the resonant position. 

Having neutralised the amplifier a re- 
duced value of HT, say 250 volts, can be 
applied to its anode. Now when L3 C6 
is tuned to resonance the anode current, 
measured by a meter inserted at A, will 
fall to a very low value, about 5 to 6 mA 
only, but any movement of C6 each way 
will cause a rapid rise in current. 

This fall in current at resonance is 
characteristic of Class " C " amplification. 
One would not usually run a transmitting 
valve without power being drawn from the 
anode circuit as valves can be quickly 
damaged by so doing, but in the present 
transmitter those valves mentioned will 
safely withstand this treatment as they are 
rated to dissipate on the anode far more 
power than is actually being put into them. 

Anode dissipation is the difference 
between the power applied to the anode 
and the power taken out by the load. 
Thus if we apply io watts to the anode 

LIST 
2 Glazed Frequentite coil forment 

Eddystone No. moo 
Eddystone No. 3091 

Eddystone No. 1o02 
2 Frequcntite sub -bases 
1 Frequoiitite base 

2 Four -loin coil formers threaded 1.1 T.P.T. 
Eddystone No. 936 

7 Midget stand-off insulators 
Eddystone No. 1019 

2 S.W. baseboard mounting valveholders 4 -pin 
Eddystone No. 919 

t Split -stator transmitting condenser, 50 
mmfds. each section, CG 

Eddystone No. roSi 

I Short-wave leF choke transmitting type 
Eddystone No. 1022 

140 =gds. variable condenser, double- 
spaced vanes, Cl Premier Tro 4oT 

r Neutralising condenser, 1.5 to 20 mmfds., 
C3 1-13- 

VIRA,® 2, 

WCZile 
and draw 5 watts of RF for the aerial, 
the anode dissipation is 5 watts. Now 
both the TZo5/ 20, and the TZo8: 20 have 
an anode dissipation rating of 20 watts 
and one of the advantages of the begin- 
ner choosing a larger valve than the im- 
mediate requirement demand is that it is 
not likely to be damaged while initial 
adjustments are being carried out and 
experience gained in handling the trans- 
mitter. 

The next step is to make up a simple 
dummy aerial in which the power from the 
transmitter can be absorbed while making 
the final adjustments as it would be con- 
trary to one's licence to do this on a radiat- 
ing aerial. It need be nothing more elabor- 
ate than an absorption 
wave -meter fitted with a 
six -watt car lamp. 

A single turn of wire 
wound round the centre 
of L3 and joined by a 
low -impedance link to 
another single -turn coup- 
ling coil on the dummy 
aerial, as shown in 
Fig. 12, serves quite well 
for this testing cir- 
cuit. 

The full HT of 350 
volts can now be ap- 
plied to the amplifier 
valve and leaving 
L3 C6 tuned as pre- 
viously described for 
minimum anode current 
the dummy aerial is 
tuned to resonance, when 
the lamp will light quite 
brightly. 

If the adjustments 
The arrangement of the 
components housed un- 
derneath the baseboard. 

have been made correctly the anode cur- 
rent of the amplifier will rise when power 
is taken from the anode circuit. At the 
same time there will be a fall in grid 
current. - 

If the coupling between L5 and L6 is 
varied there vill be a corresponding in- 
crease or decrease, according to the nature 
of the change in coupling, in the brightness 
of the lamp, an increase being accom- 

OF PARTS REQUIRED 
3 0.01 mfd. mica condensers, C2, C4. C3 

T.C.C. Type " Jl " or llubilier 091W 
10.005 nifd. mica condenser, Sun volts I IC 

working, C7 
T.C.C. Type 3.10 or i?ubilier Type 620 

I Ilum-clinger, 3o °hilts, R2 
Claude Lyons ITi).30 

t 5,000 ohm resistance, 2 watt, RI Eric 
q Ini-ulated terminals ]Selling -Lee Type " ]i " 

2 I05111111ed extension spimlles 
Eddystone, Bulgin or Premier 

I G -way connector Bryce 
2 Knobs Rulgin KiO 
I Chassis (plywood), 12x9 x clin. 
I Aluminium screen 9x ] 2,i11. 

Quantit}- No. 20 S\\'G En. 
S\@'G Eu- and No. 16 SwG 
wire. 

I Valve, Mollard TZ_o5/20 or TZ08/2o 

t ire, No. 14 
tinned copper 

ÍO¡ 

panied by a rise in anode current and a 
decrease by a fall. 

The point to remember is that C6 is 
always tuned for lowest anode current 
while the coupling between the aerial, or 
dummy aerial, and the PA tank circuit 
is adjusted for highest anode current. The 
grid circuit is always tuned for maximum 
grid current. 

The correct operating conditions with 
ro watts input and with 350 volts HT is 
with the dummy aerial coupling adjusted 
so that the amplifier draws 29 mA. It 
can be made any value up to about 5o mA 
by adjusting the coupling. The grid 
current will be of the order of 8 to 9 mA. 

If all the circuits of the transmitter are 

properly in tune then the lamp in the 
dummy aerial will be almost at full bril- 
liancy, indicating that an RF output of 
about six watts is being obtained. 

This experiment repeated with the 21 - 
metre coils will show that the RF output 
is approximately the same on both waves. 

There \will be no need to re -neutralise 
after changing the coils as this process 
needs carrying out only on one wave- 
length for it holds good on all others. Of 
course, if the valve is changed then the 
amplifier will have to be reneutralised. 
Of the two valves mentioned the TZo8 / 20 
is slightly more efficient on the higher 
frequencies and if it is proposed to trans- 
mit on TO and 5 metres later it will prove 
a good investment. Incidentally, the 
transmitter as described can be arranged 
to give a moderately good RF output on 
ten metres by operating the amplifier as 
a frequency doubler, but we will defer a 
discussion on this matter to a later date, as 
there arc several matters of more import- 
ance, such as the design of the power 
supply unit and the method of keying the 
transmitter, also the possibilities of apply- 
ing modulation for telephony transmis- 
sion, to be dealt with before we need con- 
sider its use on the ultra -high frequencies. 
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UNBIASED 
A Case for .Legislation 

T AM not, as many of you know, one 
1 who places much faith in proverbs-or 
wisecracks, as the younger generation 
term them-but the one which states that 
it is an ill wind that blows nobody any 
good has certainly proved true of late in 
my own case. I dare say that there are 
quite a number of you who sometimes 
have an idle moment after studying the 
sporting pages in your daily paper and 
endeavour to fill it by turning to less im- 
portant sections of the journal dealing 
'With the daily doings of dictators and 
divorcées, and probably you may have 
noticed that a month or so ago a large 
part of the Thames Valley was plunged 
into darkness for several hours owing to 
what the B.B.C. would euphemistically 
call a technical hitch. 

At the time it occurred I was engaged 
in endeavouring to trace the source of 
certain very aggravating interference to 
television which a friend who lives in that 
area was experiencing. Naturally, I was 
exceedingly annoyed when the lights went 
out, as, of course, the television set went 
off also, and I complained bitterly of my 
wasted journey, as there was no longer 
any television to be interfered with. 

I had, as a matter of fact, spent many 
fruitless evenings in endeavouring to trace 
interference, which affected both the vision 
and the sound side of the Alexandra 
Palace transmission, but was not apparent 
on the ordinary broadcasting wavelengths. 
I had patiently scoured the neighbourhood 

An acidulous spinster. 

with my interference tracking outfit and 
had succeeded in tracing it, as I believed, 
to the residence of a rather acidulous 
spinster living next door, who was, how- 
ever, not very helpful and had taken 
umbrage at my enquiry as to whether she 
had recently installed an electric beauty - 
treatment apparatus. 

When the power suddenly failed, my 
friend brought an up-to-date battery set 
into service to beguile the time, and en- 
deavoured to tune in America on the 

13 -metre waveband. I was distinctly 
surprised to hear obvious signs of man- 
made static of a type which appeared 
familiar, and, hastily switching on my 
portable interference -tracking gear, I dis- 
covered that on the television wavelength 
the trouble was as bad as ever, even 
though the mains were off. I at once 
realised that this was a very important dis- 
covery and that the black-out was a bless- 
ing in disguise. The fact that the power 
was off did not, of course, affect the inter- 
ference -conducting properties of the mains 
in any way, but it did mean that all the 
host of mains -operated devices were ruled 
out as sources of interference. 

Distinctly puzzled, I went into the street 
with my gear and once more traced the 

By 
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trouble to the house of the acidulous 
spinster, and, feeling thoroughly aroused, 
I determined to solve the mystery once 
and for all, even at the cost of being 
arrested on the time-honoured charge of 
conduct whereby a breach of the peace 
might have been occasioned. When she 
responded to my knock I noticed the same 
peculiar phenomenon that I had observed 
before, namely, that during the actual 
time she was with me the interference 
ceased. I therefore determined to dis- 
cover what she did after slamming the 
door in my face. 

With this end in view, I peered through 
a chink in the blind of the front room 
and beheld her sitting by the light of a 
guttering candle doing nothing more 
depraved than stroking one of a large 
number of cats with which she was sur- 
rounded. I was completely nonplussed 
until the interference suddenly and tem- 
porarily cleared up as she paused to put 
down one cat and take up another, and 
in an instant the truth flashed upon me. 
and I recollected my old schoolboy experi- 
ments of rubbing catskin to produce static 
charges. Although I have discovered the 
cause of the trouble, I am no nearer to 
eliminating it. The obvious cure would 
be to earth all the cats permanently, a 
task which I would gladly undertake. 

One for Henry Farrad 
IT has always been one of the guiding 

principles of my life to give even the 
devil his due, and consequently when I 
received a letter the other clay from a 
friend up North, in which he somewhat 

A letter from 
a friend. yi 

bitterly anathematised the manufacturer 
of a certain anti -static aerial, which he 
declared to be a dud, I at once constituted 
myself as counsel for the defence, and in- 
formed him that it was much more likely 
that it was the maker of the set who was 
deserving of censure. 

In a subsequent letter my friend said 
that the set was new and completely up 
to date and was, therefore, beyond 
reproach, a piece of utterly illogical 
reasoning to which I fear far too many 
people are prone nowadays. I did not 
attempt to shuffle out of the difficulty by 
telling the sufferer that he must expect any 
interference that was present to show up 
more on a new set than on an old one 
because of the far greater sensitivity of the 
former. This easy get -out is one which 
many so-called technical advisers fre- 
quently use in order to cover up their 
inability to diagnose the trouble 
accurately. 

It is quite true that the more sensitive 
the set the more interference it will pick 
up and, therefore, a modern receiver 
might be expected to be more noisy than 
an old one. The obvious solution would, 
on the face of it, seem to be to employ a 
suppressor in the mains lead and a good 
anti -static aerial, and this is another in- 
stance of where many so-called technicians 
come unstuck, for with many modern sets 
such a remedy will have very little effect 
at all. 

The truth is that it is, after all, the set 
that is the cause of the trouble, but not 
because of its great sensitivity as the tech- 
nically ill-informed would have us think, 
but because so many set -makers neglect 
the elementary precaution of screening the 
wire which connects the aerial terminal to 
the first tuning circuit in the set. With a 
modern superhet, these few inches of wire 
are all that are required to pick up nearly 
all the interference that is going and com- 
pletely nullify the efforts of the anti -static 
aerial, the makers of which wrongly get 
blamed for a delinquency of the set manu- 
facturer. 

This was, as I expected, the cause of the 
trouble in this case. My friend had 
hitherto been using one of the earliest all - 
mains sets made in which the makers had 
very wisely gone to a lot of trouble to 
screen the lead I have referred to and, 
indeed, every other lead in the receiver 
(Philips Type 2511, Vintage 1928). This 
set had been displaced by a modern one 
in which complete screening of the internal 
connecting leads had been neglected (no 
names, no libel actions) with the results 
that I have indicated. I have left my 
friend to argue it out with the set makers 
who, I feel sure, will not be at a loss for 
an excuse. 
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NEWS OF THE WEEK 
B.B.C. FOREIGN SERVICE 

Revised Schedules and Staff 
Reorganisation 

AT the request of many Euro- 
pean listeners, all B.B.C. 

Regional transmitters, except 
those for Scotland, Wales, and 
Northern Ireland, are broadcast- 
ing news in French and German 
'front 6 till 6.45 p.m. on Sun- 
days, and from 7 till 7.45 p.m. 
on weelcdays. These trans- 
missions, its well as a bulletin 
in Italian, which will immedi- 
ately follow them, will also be 
broadcast from Daventry GSA 
on 49.59 metres. This wave- 
length varies with the seasons, 
and will be replaced by GSE, 
23.29 metres, on February- 
12th. 

Items which are considered to 
be of sufficient importance to 
justify the interruption of home 
programmes for five minutes are 
now broadcast in German from 
medium -wave transmitters at 
10.45 p.m. on weekdays. 

As a measure of co-ordina- 
tion, the B. ll.C.'s Empire News 
Service and Foreign Language 
News Service, previously under 
separate Editors, have been 
brought together in an enlarged 
Overseas News Section under 
an Overseas News Editor. Mr. 
A. E. Barker, former Editor of 
the Foreign Language News 
Service, has been appointed to 
this post. 

The Aral and Spanish - 
Portuguese services, also in- 
cluded in the new section, re- 
main tinder the same Editors as 
hitherto. 

U.S. GOVERNMENT 
STATION 

Plan for Latin American Trans- 
missions 

ABILL calling for an appro- 
priation of le70o,00o for the 

construction 0r a Federal Broad- 
casting station in Washington, 
with provision for a further 
S..co,000 per annum for mainten- 
ance, was presented to the 
United States Congress by a 
Representative a few days ago. 
It is proposed that the Navy De- 
partment should operate the 
station, which would be primarily 
concerned with counteracting the 
propaganda broadcasts for Latin 
America transmitted by totali- 
tarian States. 

The Paris edition of the New 
York Herald Tribune calls atten- 
tion to reports which state that 
the Government will take over 
the 20 -kW short-wave station at 
San Francisco at the close of the 
World's Fair in that city. 

TELEVISION CAMPAIGN 
Hopes for a Nation-wide 

MR. F. W. OGILVIE, Direc- 
tor -General of the B.B.C., 

who, with Mr. C. O. Stanley, 
Chairman of the Television 
Development Sub -Committee of 
the R.M.A., was televised last 
Thursday morning when they 
launched the campaign to 
popularise television in London 
and the Ilame Counties. Speak- 
ing principally to the industry, 
he said : " Television cannot help 
going forward, but the pace at 
which it is to go forward will 
depend upon the close and 
friendly- co-operation between 
you, who make and ntarìce'.: tele- 
vision sets, and ourselves at the 
B.B.C." 

A Nation-wide Service 
Whilst recalling that we are 

only at the beginning of tele- 
vision as a nation-wide service, 
Mr. Ogilvie gave the assurance 
that " no change that we make 
will affect sets for some years to 
come.'. 

Mr. Stanley, who spoke imme- 
diately following the D.G., said, 
" To -day ive begin a campaign 
to make everybody television 
conscious; to show that the effort 
and money expended on launch- 
ing television has not been 
wasted, but on the contrary has 
laid the foundation for a great 
new public service of entertain- 
ment. Television must con - 

LAUNCHED 
Service 

time to progress. 
Its service area 
must be extended. 
It must become a 
national service." 

MR.F. W.OGILVIE 
before the Emitron 
camera at Alex- 
andra Palace when 
he launched the 
R.M.A.-B.B.C. tele- 
vision campaign. 

Referring to the 
present prices of 
televisors he said, " I can assure 
you and the public there will be 
no further reductions." 

Transatlantic Sales Contest 
It has been stated in the 

American periodical B usiness 
Week that 1939 will he a tele- 
vision year in the U.S.A. and 
that more sets will be sold in 
New York than in London. Mr. 
Stanley read a cablegram which 
was sent from the Television 
Development Sub -Committee ac- 
cepting the challenge for a 
friendly transatlantic sales con- 
test-London v. New York. 

In an earlier speech Mr. 
Stanley stated that British tele- 
vision receiver sales were ap- 
proaching the million - pound 
ma rk. 

C.B.S. EXPERIMENTS 
IIigh-frequency Broadcasts in America 

EIGUT high -frequency stations 
located in widely separated 

sections of the United States 
will be available to the Colum- 
bia llroadeasting System fol- 
lowing the inauguration this 
week of W6XDA, and the open- 
ing in April of its already 
famous television transmitter. 

\V2XDV in New York, 
W9Xff\V in Minneapolis, and 
W6XDA in Los Angeles broad- 
cast regular C.B.S. network 
programmes several lueurs a day 
for experimental purposes. The 
first two stations operate on 
31.6 Mc /s (9.5 metres), and the 
third on 35.6 Mc/s (8.4 metres). 
These transmitters offer consider- 
able scope for research into the 
behaviour of ultra -high fre- 
quencies under different condi- 
tions. \V2XDV is surrounded 
by steel skyscrapers, WgXHW 
is situated on flat ground in a city 
with few high buildings, while 
W6XDA is located in close 
proximity to the Sierra Madre 
Mountains. 

With the advent of television 
in America, receivers will be 
put on the market capable el 
picking up high-fidelity pro- 
grammes from such stations as 
these. 

B.B.C. STAFF AND NATIONAL 
SERVICE 

V7110 is an executive on the 
B.B.C. stall? Everyone at 

Broadcasting House is asking 
this question following the in- 
clusion of B.B.C. executive and 
administrative staff in the 
National Service Schedule of re- 
served occupations. In the strict 
interpretation of the term there 
are only four " executives " in 
the Corporation-one to each of 
the four Divisions, namely, Pro- 
grammes, Administration, Public 
Relations and Engineering. It 
is considered, however, that 
" executive " is a generic term 
for the purposes of the Schedule, 
and in practice will include the 
majority of officials on the staff 
over the age of 25. 

BROADCASTING IN WAR 
Confiscated Wireless Sets in 

Barcelona 
THE importance of wireless in 

time of war Was illustrated 
practically in Barcelona during 
the days immediately preceding 
the entry of Nationalist troops 
into the city. By order of the 
Government, all wireless re- 
ceivers had been confiscated for 
a period, in consequence of 
General Franco's propaganda 
transmissions. 

Before the city fell, General 
Franco made a broadcast in 
which he gave assurance that 
he would not bomb or shell the 
city. His words were not gener- 
ally heard. If they had been 
the y would, as observed in The 
Times, have disposed of the one 
menace of which the inhn bit ants 
lived in greatest terror-an 
attempt such as was made in 
March to bomb Barcelona into 
submission. 

P.A. AT THE WORLD'S FAIR 
Three -Thousand -Watt Output 

SIXTY powerful high-fidelity 
loud speakers, delivering an 

output of three thousand watts, 
arc being installed for the exten- 
sive PA system at the World's 
Fair, Treasure Island, in San 
Francisco B:'y. The system, 
which was designed by the 
R.C.A., provides for picking up 
programmes at any one of twelve 
p tints in the grounds, and for 
the handling of six different pro- 
grammes simultaneously. This 
sound system, which provides 
lord speakers in thirty-six parts 
of the grounds, is only half of 
the installation, for an immense 
broadcasting control centre is 
being incorporated in the State 
of California Broadcast and 
Auditorium Building. 

Adjacent to the control centre 
is a large broadcasting studio, 
seating 3,20o, and several smaller 
studios. From what is called a 
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News of the Week- 
radio promenade, the pro- 
grammes presented in three of 
the studios will be visible to 
visitors through sound -proof 
windows and audible through 
concealed loud speakers. 

EDUCATIONAL BROADCASTS 
The Position in India 

WIRELESS as a means of 
education is rapidly gain- 

ing ground in popularity 
throughout the world. The 
organisers of broadcasting in 
India have not been slow in 
realising this and, as has already 
been announced, transmissions 
for schools are regularly being 
radiated from Delhi, Bombay,. 
Calcutta and Madras. 

It is, however, little use 
broadcasting programmes for 
schools that are not equipped 
with receivers. \Vith a view to 
raising money for equipping 
schools, the A.I.R. Calcutta 
station recently held a concert 
at the New Empire Theatre 
under the title ` Radio on 
View " for which the stage was 
fitted out to represent a studio. 
The proceeds of the concert, 
after deducting expenses, has 
been added to the School Broad- 
cast Fund. 

The Government of Bengal is 
to equip, as an experiment, 
eleven schools with receivers, 
and if this proves satisfactory 
other schools in the Province 
will also be equipped. 

The Educational Department 
of the Calcutta Corporation has 
been approached, and it is hoped 
that it will undertake in the near 
future the equipment of the 
city's model schools. 

STUDIO ON SPRINGS 
Hollywood's Room Within a Room 
STUDIO " G " in the Holly- 

wood headquarters of the 
National Broadcasting Company 
is actually a- room within a 
room. Specially designed to 
accommodate the 1,800 - pipe 
organ which has just been in- 
stalled there and to keep the 
sound from carrying beyond the 
walls (such as is the unfortunate 
case with the B.B.C.'s Concert 
Hall at Broadcasting House), 
the studio is hung on springs. 
It is literally a box suspended 
within a room ; even the air 
ducts are joined with flexible. 
joints. The walls are designed 
to give the amount of resonance 
desired for perfect reproduction 
of the organ tone, being par- 
tially treated with a sound - 
absorbing material and partially 
finished in smooth texture for 
sound reflection. 

INDIAN ADVISORY COMMITTEE 
THE Government of India Is 

soon to constitute an Ad- 
visory Committee in Madras 
for All -India Radio. It will be 
composed of the Controller of 
Broadcasting (president), the 
station director and four or 
five non -officials. The Com- 
mittee will meet quarterly .tad 
lay down broad lines of policy 
on the programme side. 

As part of the plan for the 
expansion of their rural broad- 
cast department, the Madras 
Government also propose to 
afford radio engineers the facili- 
ties of a fully equipped labora- 
tory in order to carry on 
research with a view to the pro- 
duction of cheap receiving sets. 

THE MOST POPULAR NEWS 
BULLETIN 

THE Listener Research staff at 
Broadcasting House have 

discovered that the 6 o'clock 
news bulletin has the biggest 
audience. The 9, ro and 7 

o'clock bulletins follow in that 
order. 

Following correspondence re- 
ceived from listeners, the B.B.C. 
is considering the transfer of the 
io p.m. Regional News to the 
National wavelength at 9 p.m., 
the former being especially popu- 
lar owing to the inclusion of 
topical talks. 

FROM ALL 

QUARTERS 

Amateurs in Czecho-Slovakia 
AcouT two hundred amateur 

wireless operators in Czecho- 
Slovakia, who were licensed before 
October loth, 1938, have been 
granted permission to recommence 
their transmissions. The authori- 
ties, however, are not prepared to 
issue new licences. 

News from China 
Me. H. E. SCOTT, of Hayes, 

Kent, reports rood reception of 
the Chinese short-wave station 
XGOY (? XGRY), working on 
9.5 Mc ;'s last Sunday, January 
29th. Announcements were macle 
in English and French, and trans- 
missions are radiated between 8 
and To p.m. G.M.T. each evening, 
with news iu English at q o'clock. 

Newfoundland and Broadcasting 
THE broadcasting possibilities 

opened up by the new radio- 
telephone service winch links New- 
foundland to the outside world 
through the Canadian Marconi 

RADIO IN THE CANADIAN ROCKIES.-Sunshine 
Valley, one of the best ski-ing districts in the 
Rocky Mountains, is now linked directly with the town 
of Banff, 16 miles away, by using two-way short-wave 
wireless installations. Unaffected by storms, snow- 
sli les and other enemies of line telephone systems, 
the, short-wave stations CZ7Z at Sunshine Lodge, 
shown here, and CZ7Y at the Mount Royal Hotel, Banff, 
which are operated by members of the hotel staffs pro- 
vide intercommunication across miles of difficult trail. 

beam station. at Yamaclriche, 
Quebec, are considered important, 
since Canadian and United States 
advertisers have been sending 
recorded programmes for trans- 
mission by the Newfoundland 
broadcasting stations. Tt may 
now be possible to transmit direct 
programmes by means ,of the new 
radio link. 

B.B.C. Television Programme 
Relayed by N.B.C. 

LISTENERS to the National and 
Empire programmes as well as 
listeners to the National Broad- 
casting Company of America 
heard the -television tour of the 
Post Office International Telephone 
Exchange at Faraday House, Lon- 
don, last Sunday. Leslie Mitchell 
who conducted the tour spoke by 
radio telephone with R.M.S. 
Aquitania in the Atlantic. Mr. 
Gérald Cock at Alexandra Palace 
conversed with. Mr. John Royal, 
Vice -President of the N.B.C., who 
was located by the Post Office 
" chaser " service in the studios of 
the N.B.C., New York. 

Peak Listening Hours 
AMONG the many coloured charts 

which adorn the walls of. the 
Listener Research Section of the 
B.B.C. is a graph showing the 
potential audience to the B.B.C. 
programmes. Between 6 and 6.30 
p.m., this is estimated at 83 per 
cent., at 7 o'clock it rises to 
93 per cent., whilst at 8 o'clock 
it has reached 99 per cent., 
which level is maintained until to 
o'clock, when it begins to drop- 
less steeply, however, on Satur- 
days than on other weekdays. 

Out of Action 
THE Norwegian commercial 

radio station, Torkildsbu Radio, 
in South-east Greenland, was 
recently practically destroyed by 
a violent blizzard winch tore off 
the roof and blew in the walls. 
No member of the staff was 
seriously hurt and they were able 
to salvage the most valuable of 
the equipment. 

Station at Yarmouth 
A TRANSMITTER -RECEIVER stat ion, 

PR9, has been opened by Section 
Lieutenant \Vingrave, of the Yar- 
mouth Branch of the Royal Naval 
Wireless Auxiliary Reserve, for 
the purpose of maintaining a 
voluntary service -with the Cross 
Sands and Haisbro' lightships. 

Landing in Fog 
IN conjunction with the Lorenz 

radio directional beam which is to 
be installed at Ringway Airport, 
Manchester, the Air Ministry is to 
lay down a powerfully illuminated 
glass -covered " fog Iine " 1,400 
yards long running across the 
aerodrome flush with the ground. 

Television Receiver Tax 
THE French Senate recently ap- 

proved of a roo -franc tax to be 
levied on television receivers. 
Fortunately for the industry, the 
Chamber of Deputies rejected the 
tax as being preruatuee. 

Denmark Halves Licence Fee 
To increase the number of 

listeners the Danish Broadcasting 
Council has reduced the annual 
radio licence fee from ten crowns 
to five. The concession holds 
good until March 3rst next. 

Interference Perrnanc-ntly Waived 
THE Vilno (Poland) Hair- 

dressers' Union has instructed its 
members to lit anti -interference 
devices to all electrical equipment. 
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Receiving 
ALTHOUGH used primarily to 

study cosmic radiation, the 

balloon transmitters and ground 
receiving stations, described in our 
issue of December 29th, 1938, 

also produced some interesting 
data on long-distance short-wave 

conditions. 

IN the summer of 1937 Mr. J. M. 
Wordie, of Cambridge, led a scientific 
expedition to West Greenland. One 
of the objects of this expedition was 

to examine the variation with altitude of 
the cosmic radiation near the geomagnetic 
pole, and for this purpose automatic radio 
transmitting apparatus was sent to great 
heights (20 km.) by means of free bal- 
loons. The present writer had been partly 
responsible for the development of this 
apparatus, and accompanied the expedi- 
tion to help with the experiments. It was 
also found possible to use the radio appa- 
ratus to investigate some of the electrical 
properties of the lower regions of the 
stratosphere, and this note is intended to 
give some account of the results obtained. 

A fuller account of the development and 
use of the apparatus has already appeared 
in this journal,' but a short description 
may be advisable here. The apparatus 
consisted of a number of Geiger-Milller 
counters whose output was arranged to 
modulate a radio transmitter operating on 
qo megacycles, the output of these coun- 

Illy I. M. IILYTEH 

Conditions in 
the Arctic 

A BRIEF SUMMARY OF RADIO RESULTS OBTAINED BY 

THE WORDIE EXPEDITION 

ploycd the apparatus would descend to 
earth after one of them had burst owing 
to reduction in atmospheric pressure. 
There was further in the apparatus a 
switch mechanism designed periodically to 
suppress the cosmic ray impulses and to 
make the oscillator " squegg " with an 
audio -frequency of approximately three 
cycles per second. This switch came into 
operation whenever it was desired to 
transmit the 
value of atmo- 
spheric pressure. 
The measure- 
ment was ef- 
fected by tuning 
t h e oscillator 
with a variable 
condenser whose 
capacity w a s 
governed by the 
pressure. 

T h e signals, 
which were re- 
ceived on a com- 
mercial ultra - 
short - wave re- 
ceiver, consisted 
therefore of 
pulses of radio - 

ters consisting of a single pulse of electric 
current corresponding to the passage of 
each cosmic ray. Modulation was effected 
by first paralysing the RF oscillator with 
negative bias, and arranging that'the im- 
pulses fed to the grid were of such a direc- 
tion as to reduce the bias, and to cause a 
momentary burst of oscillation. The whole 
assembly, counter and transmitter, was 
placed in a gondola which could be raised 
to considerable heights by means of bal- 
loons; and since two balloons were em - 

frequency oscillation occurring either at a 
frequency of three per second or at a fre- 
quency determined by the number of 
cosmic rays. The amplitude was, how- 
ever, approximately constant for any one 
flight. It was found possible to estimate 
the change in intensity of received signals 
during a flight, and to plot the relation 
between field strength of the signals and 
altitude of the balloon. 

Some description is necessary of the 
scale of field strength. The volume con- 
trol of the receiver was calibrated with a 
scale from o to 15, o being the minimum 

Observation of signal strength from three 
typical balloon ascents. 

FLIGHT NO. s. July 26th, 1937, at Nuqsuaq 
(Latitude 71° N, Longitude 54° W Height 
by radio). Horizontal distance unknown 
owing to fog. Volume control for threshold. 
FLIGHT NO. 2. July 28th, 1937, at Nuqsuaq 
(Height by radio). Maximum horizontal 
distance, 12.5 km. Volume control for 

threshold. 
FLIGHT NO. 3. August 8th, 1937, at Thule 
(Latitude 77- N., Longitude 72 W. Height 
from Bosch Meteorograph). Maximum 
horizontal distance, 15 km. Working value 
of volume control on coincidence. 
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Receiving Conditions in the Arctic- 
setting ; and in the case of flights Nos. r 
and 2 the volume control setting for sig- 
nals to disappear is recorded. In the 
case of flight No. 3, no squegging was 
employed, and therefore recording of the 
volume control setting during reception 
of cosmic ray impulses was made. These 
readings are by no means so arbitrary as 
might appear, since the output of the 
receiver was examined on an oscillograph 
and had to be kept constant for suitable 
operation of the recording counter. 

It will be seen that there are a number 
of temporary fluctuations confined chiefly 
to the beginning of the flights. Some of 
these fluctuations- may be traced to the 
balloons being nearly- overhead, the 
aerial hanging vertically ; others, possibly, 
to buffeting of the apparatus, causing. 
changes in the transmission frequency. 
The time of fade-out of flight No. r agrees 
almost exactly with the time at which low- 
tension supply was expected to fail, this 
occurring very early in this flight, as im- 
mediately before launching one of the 
filament batteries was seen to be faulty 
and was therefore abandoned, thus throw- 
ing a double load on the remaining one. 
The severe fall in signal strength during 
flight No. 2, when the balloon was be- 
tween 2 and 7 kilometres in height, has, 
however, no adequate explanation ; par- 
ticularly as signal strength during the 
remainder of this flight was remarkably 
steady. 

Effect of Low-level Layers 

Apart from these fluctuations it will be 
seen that signal strength fell off gradually, 
unmarked by any severe or permanent 
discontinuities. Decay of this nature was 
to be expected, and was due more to in- 
creasing distance between balloon and 
receiver than to any other cause ; though 
ho doubt there was some slight falling off 
in the power transmitted. Most remark- 
able is the absence of absorption due to 
the newly discovered low altitude layers,2 
for in no case is there any suggestion of 
their effect on signal strength. It seems 
that in high latitudes their intensity is 
not sufficient to absorb to an appreciable 
degree waves of the frequency employed, 
though further experiment with specially 
designed apparatus might be expected to 
yield more conclusive results. 

When the major part of the balloon 
work was completed, general listening was 
carried out on two commercial receivers, 
one of which was designed to operate off 
batteries and the other off an alternating 
supply. The latter had to be converted 
to battery operation on account of severe 
interference from the ship's dynamo. 
Even so, this was the most sensitive 
receiver, though somewhat deficient in 
audio -frequency amplification. Results 
are best classified as follows :- 

(r) Throughout the period of listening 
(July 19th to August 29th, 1937) there 

2 Watson Watt, Williams, Bowen. " The Re- 
turn of Radio Waves from the Middle Atmo- 
sphere." Proc. Royal Soc., London. Vol. 1b1, 
pp. 181-196. July, 1937. 

Wedegg 
Wopld 

,was continuous daylight, and therefore all 
long-distance reception took place on 
short waves (6 to 21.5 Mc / s) . Reliable 
reception was effected of European and 
American stations on all bands except 
6 Mc / s, though occasional reception was 
recorded on this band. In particular, 
reception `from 

- Daventry was extremely 
regular, so that on only two occasions was 
it impossible to receive at least one of the 
Empire stations. 

(2) Periods of bad reception took place 
from July 29th to 31st ; August 15th to 
16th ; August r8th to 19th ; and on August 
24th ; September 11th and September 
21st. Of these periods, Nos. r and 3 were 
very severe and affected the local Green- 
land stations. That on September 21st 
was a short period complete fade-out. The 
beginning of this was missed, but it was 
estimated that it began between 23.45 
GMT on September 20th and oo.00 GMT 
on September 21st. The fade-out con- 
cluded at 01.15 GMT on September 21st. 
Recovery was complete in two hours. 

(3) Aurora were observed on September 
13th ; September 14th ; September zoth ; 

September 22nd ; September 23rd ; and 
September 26th. That on the loth was 
very dim, whereas that on the 26th was 
bright. On all these occasions reception 
was normal to good. The aurora were not 
heard either directly or on the wireless, 
though any slight defect would have been 
masked by the sea or by electrical noise 
from the ship's dynamo. 

(4) Atmospheric disturbances were neg- 
ligible ; only two records of such interfer- 
ence occurring during the period of listen- 
ing. Other work of the expedition showed 
that the atmosphere was extremely still up 
to great heights, and in some cases bal- 
loons, having ascended to a height of 28 
kilometres, descended to within two kilo- 
metres of the send-off station. Though 
there may be correlation between these 
facts it is also likely that the absence of 
atmospheric disturbance may be con- 
nected with the great distance from the 
Equator. 

(5) The best reception from Japan and 
China coincided with bad periods of recep- 
tion from Europe. No reception was 
obtained from Australia even during these 
periods. 

Further observations upon sections (4) 
and (5) have been made by the Danish 
Government wireless operators. These 
results agree with observations made by 
the expedition ; full results, however, are 
in possession of the Danish Government. 

Television Programmes 
Sound, 41.5 Mc's. Vision, 45 Mc/s. 

An hour's special film transmission, in- 
tended for demonstration purposes, will 
be given from 11 a.m. to 12 noon each 
week -day. The National or Regional 
programme will be radiated on 41.5 Mcis 
frdm approximately 7.45 to 9 p.m. every 

day. 
THURSDAY, FEBRUARY 2nd. 

3, Jack Jackson and his Band. 3.30, Gaumont - 
British News. 3.40, 213th edition of Picture 
Page. 
9, " Re -View," with Phyllis Monkman, Morris 

FEBRUARY 2nd, 1939. 

Harvey and Queenie Leonard. 9.30, British 
Movietonews. 9.40, 214th edition of Picture 
Page. 10.10, News. 

FRIDAY, FEBRUARY 3rd. 
3-4.5, " Death at Newtownstewart," a recon- 
struction of an unparalleled murder of the 
'seventies compiled from the records of the 
Ulster Assizes. 
9, News Map, No. 10-Germany. 9.20, Cartoon 
Film. 9.25, The London Ballet directed by 
Antony Tudor in " Soirée Musicale." 9.35, Dora 
Clarke : Making a Life Mask. 9.50, Gaumont - 
British News. 10, The London Ballet in " Gala 
Performance." 10.20, News. 

SATURDAY, FEBRUARY 4th. 
3, " Re -View," (as on Thursday at 9 p.m.). 
3.30, Cartoon Film. 3.35, Margaretta Scott, in 
" A Marriage has been Arranged," 3.50, 
Gaumont -British News. 
9, " 1o66-And All That," the " historical " 
success by Reginald Arkell. 10, British Movie- 
tonews. 10.10, Rawicz and Landauer at two 
pianos. 10.20, News. 

SUNDAY, FEBRUARY 5th. 
3, O.B. from the North Circular Road of Police 
Patrols at Work. 3.20, Cartoon Film. 3.25, 
British Movictonews. 3.35, Interest Film. 
8.50, News. 9.5-10.35, " The Tempest," by 
William Shakespeare ; cast includes Alan 
Wheatley, Peggy Ashcroft and members of the 
London Ballet. 

MONDAY, FEBRUARY 6th. 
3, " Soirée Musicale " and " Gala Performance " 
(as on Friday at 9.25 and ro p.m.). 3.35, 
Gaumont -British News. 3.45, " A Voice Said 
' Goodnight '," a play in one act by Roland 
Pertwee. 

.9, British Movietonews. 9.10, " Death at 
Newtownstewart " (as on Friday at 3 p.m.). 
10.15, News. 

TUESDAY, FEBRUARY 7th. 
3, Eric Wild and his Band. 3.20, British 
Movictoncws. 3.30, Dora Clarke ; Making a 
Life Mask. 3.40, Cartoon. Film. 3.45, Coffee 
Stall, devised by S. E. Reynolds. 
9, Henry Sherek's Cabaret from the Dorchester 
Hotel. 9.20, Cabaret Cartoons. 9.40, Gaumont - 
British News. 9.50, Music Makers ; Eileen 
Joyce, pianoforte. 10, Art and Animals, a 
talk by John Skeaping. 10.20, News. 

WEDNESDAY, FEBRUARY Sth. 
3-4," The Tempest " (as on Sunday at 9.5 p.m.). 
9.5, Speaking Personally-Wickham Steed. 
9.15, Cartoon Film. 9.20, British Movie- 
tonews. 9.30-10.50, "Money for Jam," a 
farce by Bernauer and Osterreischer. 

HENRY FARRAD'S SOLUTION 
(See page 102) 

ASHOCK can be given by extension loud 
speaker connections if they are taken 

across the primary of the output trans- 
former, as was quite common some years 
ago. But as this one used not to administer 
shocks it is presumably connected to the 
secondary side, and therefore of low imped- 
ance. No possible signal voltage across a 
low -impedance speaker is nearly enough to 
cause a shock, and if it is connected at all 
to any other part of the set it is connected 
to " earth." But if the set has become un- 
earthed, a moderate shock would be pos- 
sible from the AC mains via the anti -modus 
lation-hurn condensers connected between 
mains and receiver chassis. The other 
symptoms-inferior performance and in- 
creased hum-are entirely consistent with 
this explanation. It is likely that if an 
apparently rather unintelligent man had been 
digging up the garden he may have put his 
spade through the lead to an earthing tube, 
and the master of the house was not in a 
position to inspect the work. 
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The Cathode Ray Microscope 
OUR TECHNIQUE INVADES 
THE WORLD OF OPTICS 

By " CATIIODE RAY " 

NOW that television is a going con - 
cern one is beginning to get used 
to optical terms encroaching on 
our preserve. A few years ago 

the idea of focusing by adjusting potentio- 
meters would have seemed very odd both 
to the photographer and the radio man. 
But when one actually sees the same result 
on a screen as the photographer does when 
he moves his lenses to and fro, there is 
obviously some close connection between 
the two. That being so, there should now 
be nothing very strange in the idea of an 
electrical microscope. 

The ordinary optical microscope has 
gone about as far as it can, and that is 
not very far. Sam Weller had doubts even 
about his " pair o' patent double million 
magnifyin' gas microscopes of hextra 
power." The trouble is not so much that 
it is impossible to magnify things more, but 
that nothing is gained by doing so. It is 
the same sort of thing as with television 
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of lines in the tele- 
vision system. The 
resolving power of as 

microscope is limited 
by the wavelength of 
the light used. Al- 
though the wave- 
length of visible light 
is very small com- 
pared with even the 
shortest radio waves, 
it is no smaller than 
some of the tiny 
things one wants to 
see, and it is impos- 
sible to see clearly a 
detail that is much 
smaller than the wavelength of the light. 
So the useful magnification with visible 
light is limited to about 500. That is 
really more than it may seem because it 
is magnification of length; the correspond- 
ing magnification of the area of an object 

is, of course, 
250,000. 

You may have 
noticed that I said 

SOURCE visible light. Some 
time ago it would 
have sounded like 
saying "wet 

CONDENSER water " or " lifeless 
Ewa death," and, no 

OBJECT 
doubt, would have 

' BJECTIVE provoked similar 
rude remarks about 
tautology or redun- 
dancy. But 
" light " is now 

I 

generally under- 
stood to cover elec- 
tromagnetic radia- 
tion not only within 
the band of wave- 
lengths that is 
visible but also the 
invisible radiation 
of longer wave- 
length (infra - red) 
as far as the boun- 
dary of the hand 
described as 
"heat," and of 
shorter wavelength 

INITIAL 
IMAGE 

FINAL 
IMAGE 

pictures. Even if the picture could be 
made as big as a house it wouldn't reveal 
any' more detail, because the ability to 
show detail-technically known as the 
resolving power-is limited by the number 

Explanatory sketch showing an electron 
microscope in simplified form. On the 
right is an electron -optical diagram to 

illustrate its operation 

(ultra-violet) as far as the next known 
band-I forget what it is but it is a long 
way off. Obviously for extending the 
power of the microscope ultra-violet light 
offers possibilities, and is actually used to 
some extent, but the band that can be 
generated and detected in practice is quite 
narrow and only a slight advantage is 
gained. 

There is a device called the ultra -micro- 
scope for detecting specks much smaller 
than the wavelength of light, in much the 
same way as specks of dust invisible to the 
naked eye can be seen in a beam of sun- 
light, but it is unable to disclose shape or 
form. 

Greater Resolving Power 

The development of cathode-ray tubes, 
particularly the specialised sorts used in 
television cameras, hás shown that in 
many ways a ray of electrons can be 
manipulated like a beam of light, using 
either electrostatic deflecting plates or 
magnetic coils in place of lenses. The 
important difference ìs that the " wave- 
length " is thousands of times smaller and 
the theoretical resolving power therefore 
thousands of times greater, opening up 
new possibilities for examining the minute- 
nesses of Nature. 

The technique of generating and con- 
trolling rays of electrons and rendering 
them visible on a screen is all ready to 
hand, but there is one rather awkward 
difference between electrons and light. 
There is no difficulty in finding a substance 
-glass-through which light can easily 
pass when the thickness is amply great 
enough not only to bear the tiny weight 
of the objects to be examined but also to 
stand handling. $ut to allow an electron 
beam to pass, the " slide " must be of 
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The Cathode Ray Microscope- 
even less than gossamer thickness, other- 
wise it would not only stop the beam but 
be destroyed by it. Another thing that 
makes the electron microscope awkward 
for amateur microscopists is that the object 
has to be put inside the cathode ray tube, 
which means having handy all the appara- 
tus for pumping the tube to a high 
vacuum. Still another limitation is that 
objects cannot be examined by the re- 
flected beam as with light. 

In spite of these drawbacks the electron 
microscope is very valuable for revealing 
particles that are quite invisible under the 
most powerful light microscope, and for 
showing the distinctive forms of microbes 
or powders that are otherwise only seen 
as undefinable specks. A magnification of 
100,000 has already been claimed. 

f-----4 
1J1v0411+m 

Illustration showing bacteria magnified 
4, 20o times by the electron microscope and 

subsequently enlarged up to io,000 times. 

The photograph shows the Siemens 
electron microscope. It is a modified form 
of a television 'cathode-ray tube. A much 
higher anode voltage is used-something 
like 100,000. The beam is first macle to 
cònverge.on the object, which is supported 
on an incredibly thin film of collodion. 
Collodion is the stuff dissolved in ether that 
can be poured over a wound and is left as 
" new skin " when the ether has evapor- 
ated. Bu1this film has to be very much 
thinner -only about 0.000ár millimetre 
thick-and as it is naturally very delicate 
and fragile it is caught on a plate with a 
" Window " that may be only a thirtieth 
of a millimetre in diameter. I. should 
imagine that threading a No. 12 needle is 

as easy as hitting the side of a house com- 
pared with the job of getting the desired 
object exactly placed on this window.. 
And if things are not properly arranged it 
is just too bad,. because the vacuum has 
to be let down and repumped every time 
the slide is actually got at. Of course, if 
the object is on the collodion window at 
all the slide can be shifted by external 
adjustments to bring the desired part on 
to the screen. Even with a comparatively 

Wfipeggg 
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low -power microscope it may be quite 
difficult to " find the place," and to make 
this easier in the electron microscope there 
is a screen for preliminary adjustment, at 
a position where the magnification is much 
less. After adjustment this screen is taken 
away and the final image appears on an 
enlarged scale. 

The diagram shows in greatly simplified 
form a British electron microscope 
described by Martin, Whelpton and Par- 
num,* and alongside is the electron -optical 
diagram. The electron beam is produced 
from a cold cathode in a low -vacuum tube 
at the top, and the hole in the anode is 
so small that it is possible to maintain a 
high vacuum in the main body of the 
apparatus. To help solve the problem of 
getting the desired object in the path of 
the beam it is placed on a revolving plate 
so that it can first be examined and 
adjusted by an optical microscope and 
then rotated into the electron beam. An 
image on a fluorescent screen (or photo-. 
graphic plate) is given at a moderate 
magnification half -way down for adjust- 
ment purposes ; another stage of magnifi- 
cation yields the final image at the foot. 

Apart from the obvious uses for the 
electron microscope, one wonders if it will 

,a Journal of Scientific Instruments; Jan., 1937. 
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be the means for extending our knowledge 
of the nature of matter and electricity. In 
a much simpler form it has been helpful in 
studying emitting surfaces-cathodes, iii 
other words. In the early days valves de- 
pended on plain tungsten filaments run at 
bright white heat. Then came the 
' ` thoriated " dull -emitter filament. And 
now the oxide -coated cathode, run at a 
still lower temperature. The way in which 
cmission takes place from these surfaces 
is of great interest to the valve and 
cathode-ray tube designer. By suitable 
adjustment of the electrode voltages it is 
possible to get an enlarged image of the 
cathode on a screen. If you have played 
about with the focusing of a torch or head- 
light you may have hit on an adjustment 
that projects an enlarged image of the 
lamp filament on the wall. An exactly 
analogous process gives this cathode 
image. I have watched a cathode being 
over -run and then rejuvenated, using this 
method. The bright parts of the picture 
are not necessarily the parts of the cathode 
that are hottest, they are those that are 
emitting most electrons. A spot of emis- 
sive coating, which might be seen as a 
dark patch on the cathode viewed direct, 
would appear on the screen as a patch of 
bright light on a dark ground. 

The European Wavelength Conference 
PROPOSED MEDIUM- AND LONG - 

WAVE ALTERATIONS 

ELEGATES from some thirty 
countries will meet at Mon- 
treux, Switzerland, on March 
1st to decide upon a new wave- 

length plan for broadcasting stations in 

the European zone. The delegates will 
have plenipotentiary powers from their 
Governments, and the new wave plan, 
which will become operative on October 
1st this year, will be binding after ratifi- 
cation by the countries whose delegates 
were signatories. 

Before dealing with the problems which 
will have to be solved at Montreux, it 
is well to recall that at the time of the 
first official European wavelength con- 
ference, in 1933, seven countries repre- 
sented were not signatories, and therefore 
did not adhere to the convention. These 
countries, Holland, Finland, Hungary, 
Sweden, Poland, Luxemburg and Lith- 
uania, have therefore continued broad- 
casting on unofficial wavelengths, with 
resultant chaos. 

The foundations for the European 
wavelength conference have been well 
laid. At the International Telecom- 
munications Conference at Cairo in Feb- 
ruary, the frequency bands to be used by 
European broadcasting stations were 
decided upon, and the International 
Broadcasting Union was requested to 
prepare a new wave plan. 

The project for a plan, whiclrwas pre- 

pared in Brussels and of which we gave 
details in our November 24th issue, may 
still undergo many changes in detail, but 
its general principles will, it is expected, 
remain unaltered. 

It is, of course, quite impossible to 
accommodate with a 9-kc / s separation in 
the available space the 200 or so Euro- 
pean stations with a power of more than 
1 kW. " European," in this case, in- 
cludes stations in Algeria, Morocco 
(French and Spanish), Tunis, Egypt, 
Algiers, Palestine, Syria and Turkey. At 
Cairo, space for a further six channels in 
the medium band, bringing the total to 
116, was made possible by lowering the 
bottom end of the band to below 200 
metres, i.e., to 1,56o kc/s. There are 
14 channels on the long -wave band, 
allowing for proper separation, although 
at present over 20 stations are accom- 
modated. 

Non -signatories to Lucerne, i.e., Hol- 
land, Luxemburg and Lithuania, are to be 
removed from the long -wave band, sonic 
Norwegians will share wavelengths, and 
Iceland and Turkey will also share a 
wavelength (Iceland should not interfere 
with Turkey's transmissions as Brasov 
(Radio Romania) does with Holland at 
the moment), thereby considerably reduc- 
ing the number of stations to share the 14 
channels. 

The so-called " intermediate " wave- 
lengths between the medium- and long - 
wave bands, which some stations are 
allowed to share with other services. 
under special conditions, will contain 14 
low -powered stations on 9 channels. 



 

Germany 
Russia 
France 
Italy 
Great Britain 
Sweden 
Poland, Yugoslavia, Hungary 

and Czechoslovakia 3 each .- 
Spain and Belgium 2 each - 

Of the thirty countries which have 
broadcasting stations in the European 
zone, nine will not have an exclusive 
wavelength. According to the proposed 
plan, Russia will lose four exclusive 
wavelengths, France three, Germany two 
and Britain one, whilst Italy gains two. 

The bulk of the shared wavelengths, 
which are of considerably less importance 
from an international point of view, are 
suggested to be distributed as follows :- 

France 16, Germany ii, Russia ii, 
Italy ro, Spain ro, Norway 9, Great 
Britain 8, Poland 6, Belgium 4. 

France has an individual problem : the 
private stations. No indication was given 
by the French Delegation at Brussels for 
the suggested new wavelengths of the 
private stations, and she will, moreover, 
lose three of her exclusive medium wave- 
lengths. 

Delegates to Montreux will also con- 
sider international conventions regarding 
the power of transmitters, and it is 
probable that permission will be granted 
for Soo -kW long -wave stations and gener- 
ally to permit medium -wave stations to 
go up to 120 kW. 

W.\SDERING WAVE. 
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The European Wavelength Conference- 
The question of exclusive wavelengths 

in the medium band has become in- 
creasingly difficult during the past few 
years until it is now almost as baci as 
the long -wave situation. The old maxim, 
laid .down many years ago, that in all 
international discussions of a technical 
nature, national requirements only arc to 
be considered, has long been dead in 
spirit, and every nation thinks in terms 
of its foreign listeners. Exclusive wave- 
lengths, therefore, become an all- 
important subject. It is proposed that 
of the available iió medium -wave chan- 
nels 54 should be exclusive, whilst on the 
long -wave band, 13 should be, exclusive. 

The following are some of the alloca- 
tions proposed in the new arrangement of 
exclusive wavelengths :- 

Medium. Long. 
9 1 

5 3 
1 

6 

2 1 

2 1 

Letters to the Editor 
The Editor does not necessarily endorse 

the opinions of his correspondents 

Ignition Interference 

IN 
your Editorial note on the voluntary 

suppression of interference you did not 
mention one point that I regard as import- 
ant. I refer to the size of the suppressors 
needed and their method of attachment to 
sparking plugs and distributor ; the presence 
of these components may cause considerable 
annoyance when the removal of a plug be- 
comes necessary. This operation must some- 
times be effected on the roadside, perhaps 
in pouring rain, and not always in a con- 
veniently arranged and well -lighted garage. 

I do a fair amount of work on my car, 

WIp®h20 
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and so am all in favour of simplicity and 
accessibility under the bonnet. For the last 
few years things have beers getting worse 
and worse in that respect, and one does not 
want to increase the difficulties by adding 
awkward wireless gadgets. 

Purley. J. M. SELLORS. 

Television Transmissions 
YOUR recent Editorial criticism of over- 

ambitious television programme items 
brings up another matter-that of technical 
shortcomings in the transmissions. 

As an example of a Minor form of tech- 
nical irritation, one invariably finds that at 
least one of the six camera channels in use 
suffers from inherent parasitic oscillation, 
giving a fine heterodyne pattern over the pic- 
ture each time that particular camera, is 
faded in (the oscillation mentioned in Mr. P. 
Scales' recent letter was probably trans- 
mitted by the B.B.C.). 

Again, the camera used for an O.B. of a 
football match has invariably an incon- 
veniently placed spot of extremely high or 
low sensitivity on the mosaic, with the result 
that one has to sort out two balls in order 
to follow the play. It is hard to explain 
away such a happening to a non -technical 
observer, who, incidentally, may be a pro- 
spective purchaser of a television set. 

R. POLLOCK. 
N. Wembley, Middlesex. 

Non -removable Valves 
AS one who has long admired "Cathode 

Ray's " ability to hit the nail on the 
head with scientific precision, I was 
astonished to read his views on the valve 
of the future in' an article based entirely on 
misconceptions. 

It is apparent that " Cathode Ray " has 
forgotten the difficulties of servicing the 
modern superhet when he makes the 
astonishing assumption that. given sound 
mechanical design valves can be left to " lie 
low and say nuffin' "-except what is in the 
programme. 

Briefly the following are the reasons why 
valves are, and must remain, easily remov- 
able fors the chassis :- 

1. The more complicated types are liable 
to intermittent faults of a nature requiring 
rapid interchange with known " good " 
valves to identify. These intermittencies 
may be of the rapidly fluctuating type, or 
may not become apparent until after some 
hours of use. Particularly when sets are 
serviced in situ, changing valves can often 
be the only hope of rapid and efficient ser- 
vice. Further, these defects are not 
necessarily caused by faulty mechanical 
structure, but are frequently due to changing 
gas content in the valve and faults in the 
cathode surface. 

2. With the coming of four- and five -wave 
band sets, frequency -changers present many 
problems, failing to oscillate in localised 
regions of the lower wave -bands, and fre- 
quency drift among them. 

3. Most important of all, modern servicing 
is effected by analysis of the various currents 
through the valve circuits, the method 
adopted being the removal of the valve and 
the substitution by a plug and cable to the 
meter and valve. This is for the testing and 
servicing not only of the valve, but of the 
entire instrument. It will be a sorry day for 
servicemen when valves are riveted to the 
chassis with a cluster of soldering tagsto be 
tackled before analysis can be effected. 

And so, although I will still turn to 
" Cathode Ray " each week, I can only hope 

j15 

that he has included in his New Year resolu- 
tions one to remember the poor service 
engineer. 

C. GORDON. 

Short-range Fading 
THE assumption by Mr. P. H. Earl, that 

the fading of London National at short 
distances is due to its synchronisation with 
the., North, is untenable for the following 
reasons :- 

1. This fading takes place just the same 
when the Northern transmitter is out of 
action. 

2. The magnitude of the fading is greater 
than that of the Northern carrier. 

3. Exactly the same type of fading is 
observable from the Regional transmitter at 
somewhat longer " short " distances-forty 
miles or so. 

The effect is purely night fading. 
It is interesting to note that in this same 

issue of The Wireless World Sir Noel Ash - 
bridge is reported to covet the 600 -metre 
shipping baud for broadcasting, as being 
ideal for the purpose. 

There is one very gond reason for this. It 
is free from troublesome night fading up to 
a distance of approximately 8o miles from 
the transmitter. B. S. T. WALLACE. 

London, S.W.i6. 

THREE NEW 
COSSOR RECEIVERS 

THE Model 3r battery receiver recently 
released is a four -valve superhet with 

triode-heptcale. frequency changer, high gain 
pentode 1N amplifier, double diode triode 
second detector and high slope "economy" 
pentode or tetrode output valve. Three wave - 
ranges cover 16.3-51.5, 190-590 and 815-2,18o 
metres, and the semi -circular dial carries forty- 
three station names. The specification in- 
cludes automatic grid Has, and the price is 
7 guineas excluding batteries. 

A de luxe version of this receiver (Model 32) 
is available at 8 guineas without batteries. 

Cossor Model 31 all -wave 4 -valve battery 
receiver. 

The principal difference from the Model 31 is 
iu the loud speaker, which employs a special 
magnet with a flux density of 10,500 lines per 
sq. cm. 

Tian Model 7r for AC mains at 8I guineas 
makes use of, a similar circuit, but the output 
valve in this case is a triode. The cabinet is 
of similar design to that of the battery models 
and measures 16ín. X (Ain. X 2Ól11, 
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Scott " Phantom 
À COMPREHENSIVE CIRCUIT SPECIFICATION IN 

AN EXCEPTIONALLY WELL FINISHED CHASSIS 

Apioneers of the S 
" custom built " 
receiver in 
America, S c o t t 

Laboratories ha v e a 
unique experience of 
the design of multi - 
valve circuits and of 
their presentation in 
attractive chromium - 
finished chassis. 

Since 1930, when a 
Scott receiver was first 
demonstrated over here, 
these sets have been available in this coun- 
try through a number of agencies. Now a 
factory and service department have been 
established in London, and. the latest de- 
signs are built up in this country in close 
technical collaboration with - E. H., Scott 
Radio Laboratories, Inc., of Chicago. 

The latest model, while retaining all the 
qualities of range, selectivity and power 
output which have been associated with 
this make, has a number of up-to-date re- 
finements which enables it to more than 
hold its own in a class of receiving equip- 
ment which it was largely responsible for 
bringing into being. 

. Including the two power rectifiers and 
the tuning indicator, there are sixteen 
valves in'the circuit. The aerial input 

transformer has been designed to work 
with an anti -interference aerial system, 
but may be used with the conventional 
elevated single wire. To reduce the effects 
of electrostatic pick-up in the down leads 
the primary windings for the short- and 
medium -wave ranges are screened from 
their secondaries by a gapped metal 
shield. 

The RF stage makes use of a variable - 
mu pentode of high mutual conductance. 
It is tuned -anode coupled to the heptode 
mixer valve. The separate oscillator is an 
electron -coupled triode and injects into the 
third grid of the heptode. 

Special attention has been given to the 
question of frequency stability, and a com- 
bination of air dielectric and negative tern - 

Complete circuit diagram. Separate AVC systems are provided for the RF stage and IF amplifier. 
There are three AF stages in addition to a phase splitting valve, and tone correction for bass and 

treble is carried out in the anode circuit of the first AF valve. 
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perature coefficient trimmers is used. It 
is claimed that the frequency is constant 
within i k / c at any part of the scale over 
the usual range of room or receiver tem- 
peratures. 

Three IF stages amplify the resulting 
intermediate frequency of 470 kc/s and 
three degrees of selectivity are provided by 
mistuning the second and third coupling 
transformers. The input transformer is 
fixed and serves to fill in the middle of the 
response curve when in the broad or 
double -humped setting. In the position of 
maximum selectivity the circuits are 

1 
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FEATURES. Waveranges.-(A) 800-2,000 metres. (B) 200-550 metres. (C) 3.5-3.9 Mc's. 
(D) 22-8.8 Me/s. Circuit.-RF ampl.-mixer-osc. 1st IF ampl.-2nd IF ampl.-3rd IF 
amps., 2nd det. and AVC rect.-auxiliary IF ampl. and AVC rect. for RF stage-tuning indicator 
-1st AF ampl. phase splitter-push-pull 2nd AF ampl, push-pull output stage. Full wave 

valve rectifiers. Controls.-(1; Tuning. (2) Volume. (3) Sensitivity. (4) Bass tone control. 

(5) Treble tone control. (6) Selectivity. (7) Waverange. Price.-(Receiver chassis, power 
amplifier and loud speaker), 36 guineas. Makers. E. H. Scott Radio Laboratories, Ltd., 

72a, Carlton Hill, London, N.W.8. 

aligned at 470 kc/s with the fixed series 
condensers shorted in the second IF trans- 
former and in circuit in the third. For 
minimum selectivity and the widest audio - 
frequency response (8,50o c!s) these con- 
ditions are reversed, so that the second 
transformer is tuned above, and the third 
below, 470 kc/s. 

The total trimming capacity in the IF 
circuits is large, so that the alignment is 
not seriously affected by changing valves. 
High circuit efficiency is ensured by the 
use of stranded wire in the coils and large - 
diameter (32 inch) screening cans. De - 
coupling is provided for each circuit and 
a high overall gain is achieved with 
stability. The overall gain is not appre- 
ciably disturbed by changes in selectivity, 
as the standing bias in the two IF valves 
is automatically adjusted by contacts in 
the selectivity switch assembly. 

An exceptionally wide range. of control 
is provided by the dual AVC system. The 
normal control for the IF valve is derived 
from the second detector stage, and the RF 

i 

amplifier is con- 
trolled by an aux- 
iliary AVC amplifier 
and rectifier taking 
its voltage from the 
anode of the mixer 
valve. This gives 
exceptionally good 
control on weak 
signals. 

The rectifiers, output 
valves and smoothing 
equipment are 
mounted in a separ- 
ate chassis, which, 
like the main chassis, 
is finished through- 
out in polished 

chromium. 
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second AF stage proper, which consists of 
two more triodes in push-pull. These are 
coupled to the output valves through a 
transformer with split secondary, and both 
bias and negative feed-back are applied 
separately to each valve. There is pro- 
vision for connecting headphones through 
a double -contact jack across iene half of 
the intervalve transformer secondary. 

OUTPUT VALVES 6V6's 

5Z4's 

MAINS VOLTAGE 
ADJUSTMENT 

After rectification by one of the diodes 
associated with the third IF stage the 
signal passes through a tone -compensated 
volume control to the first AF amplifier, 
which is a pentode with a double resonant 
choke system in the anode circuit. Sepa- 
rate damping resistances are provided for 
each circuit, so that there is full latitude 
in adjusting the balance to suit transmis- 
sions of different character, The -bass 
boost is centred at 75 cycles, which avoids 
hum frequencies, and the treble at 6,500 
cycles, giving a sharp cut-off above 8, 500 
cycles and thus avoiding heterodyne 
whistles. Maximum bass and treble boosts 
up to about 15 db. above the level at I,000 
cycles are available. 

A triode phase -inverting valve feeds the 

The output valves are mounted on a 
separate chassis with the twin rectifiers and 
smoothing equipment for the power 
supply. The field winding of the Magna- 
vox " 55 " loud speaker is in two sections, 
one of which is in the negative HT lead 
and provides bias for the output stage. 

It is gratifying to note that the designers 
have given careful consideration to the 
question of loud -speaker matching. The 
output transformer secondary is tapped, 
and when an extension loud speaker is 
used the ratio is increased to maintain the 
correct load on the output valves. The 
extension leads are connected to terminals 
on the loud speaker output transformer. 

All the controls are arranged in a com- 
pact group below the horizontal tuning 
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Scott "Phantom "- 
scale. They are well graded and not so 
closely spaced as to be uncomfortable in 
operation. We should have welcomed 
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poses of heterodynes between stations. 
Nevertheless, the quality is not lacking in 
brilliance and this is obtained without 
resonances of the type which produce 
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sible to use this much volume before the 
maximum output is reached even on weak 
signals. 

This is a. set which amply justifies the 

AUXILIARY RF 
AVC VALVE 6B8 

ist IF AMPLIFIER 6K7 

Ist AF AMPLIFIER 6K7 

2nd IF AMPLIFIER 6K? 

3rd IF AMPLIFIER, 
2nd DETECTOR AND 
AVC RECTIFIER 6B8 

2nd AF STAGE 6C5 PHASE SPLITTER 6C5 - 

RF AMPLIFIER GUI 

MIXER 6L7 

OSCILLATOR 6C5 

SELECTIVITY / TUNING 
SENSITIVITY VOLUME 

TUNING INDICATOR 6G5 

WAVERANGE AND 
GRAMO SWITCH 

BASS 

TONE CONTROLS 
TREBLE 

Large diameter screening cans make for high efficiency in the IF circuits. The tuning scale is indirectly illuminated and calibrated in wave- 
lengths on medium and long waves, and megacycles on the two short-wave ranges. 

some method of showing the setting of the 
waverange switch and also a slightly 
higher ratio in the slow-motion drive for 
tuning on street waves, but these are minor 
criticisms. In all the important aspects of 
performance the receiver acquits itself 
with distinction. 

High Selectivity 

Expectations of an ample reserve of 
volume and sensitivity were fully justified, 
but the selectivity deserves special com- 
mendation. Even in the medium position 
of the selectivity Switch the performance 
is better than most receivers and gives 
clear reception of the Deutschlandsender 
with very little sideband interference. 
With maximum selectivity the neighbour- 
ing stations might not exist, yet the 
quality, thanks to the tone correcting cir- 
cuits, is very little affected. On medium 
waves we had the unique experience (in 
London at a distance of 15 miles from 
Brookmans Park) of hearing the Poznan 
station announced and enjoying its pro- 
gramme with negligible interference from 
London Regional working on the adjacent 
channel. Few commercial receivers which 
we have previously tested have approached 
this performance. 

The whole of the waverange covered by 
the set is free from second -channel inter- 
ference and other self -generated whistles, 
and the sharp cut-off at 8,5oo cycles dis - 

harshness when the volume is turned up. 
The continuously variable bass control is 
a refinement well worth having and one 
can greatly improve the reproduction of 
organ and other broadcasts by its use. 
The maximum output of 13.5 watts gives 
plenty of latitude for peaks at the average 
levels which can be tolerated in the 
home. 

When the megacycle settings of the 
principal American and European short- 
wave stations had been memorised, and 
the knack of handling the slow motion 
tuning mastered, sonie transmissions of 
unusual steadiness -and volume were held 
over long periods, thanks to the efficient 
AVC system and the frequency stability of 
the oscillator. The performance on the 
r3 -metre band was particularly good. 
The signal-to-noise ratio we would put at 
average for this type of set, but it should 
be understood that we were working with 
the usual single -wire aerial. A new type 
of anti -interference aerial is being adapted 
to work with this receiver and will be 
available in the near future. 

Background Noise 

With the aerial disconnected there is no 
direct pick up in the set at any wavelength 
and the background is silent over about 
three-quarters of the volume range. In 
the last quarter valve hiss is apparent, but 
under working conditions it is rarely pos - 

use of so many valves and one which is 
very pleasant to handle. in the matter of 
AVC control and selectivity it is a re- 
ceiver of outstanding merit. 

"Designing a Filament 
Transformer" 

A CORRECTION 

TWO arithmetical errors unfortunately 
appeared in the article describing a 

filament transformer in our issue of January 
19th last. The resistance of the primary 
section should be 0.055 ohm, not 0.55 ohm, 
while the core volume is 3.47 cu. in., not 
3.7 Cu. in. 

It should be noted that in an auto -trans- 
former, and under normal operation, the 
current in the common portion of the wind- 
ing is the difference between the computed 
primary and secondary current, so that a 
smaller gauge of wire than specified could 
have been used. 

When a transformer is required to be 
reversible, compensation for voltage drop in 
the windings is difficult unless extra tappings 
are included, and it is therefore suggested 
that the winding be calculated on the turns 
per volt factor alone and that the largest 
size of wire that can be accommodated 
should be used. A total of 76 turns of No. 
16 SWG enamdllecl copper \vire with tap- 
pings at 14 and 62 turns would satisfy this 
requirement. Larger sizes of wire are very 
difficult to wind on bobbins of small dia- 
meter.. 
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Frequency -Changing Problems- 
the signal frequency. This unintended 
signal voltage on the first grid will he 
additively mixed with the oscillator --fre- 
quency voltage, thus creating an interme- 
diate -frequency component in the anode 
current, which will either increase or de- 
crease the normal multiplicatively pro- 
duced conversion gain of the valve. This 
in itself would not be a serious defect ex- 
cept that the valves arc not quite uniform 
with reference to this unintended function, 
there being a likelihood that in a. batch 
of EK3 valves used in one and the same 
receiving set a difference in sensitivity of 
I to 4 may occur. 

If a tuned -grid oscillator circuit is used 
trouble also arises due to AVC, as the 
neutralising balance will not be at an opti- 
mum through changes in signal -grid bias. 
Thus, the signal voltage on the second con- 
trol grid will influence the first grid poten- 
tial and thus the frequency of the oscil- 
lator. However, if the tuned circuit is 
connected to the oscillator anode, both 
these defects are reduced to a negligible 
minimum. 

Hexode-type Valves 

Lt hexodes, space charge coupling also 
occurs, but of a somewhat different type, 
the injector grid repelling more or less 
electrons towards the first accelerator in 
step with the oscillator frequency. Some 
of these electrons pass through the first 
accelerator and increase the cathode space 
charge, producing an oscillator -frequency , 

voltage upon the first grid by influence. 
It is clear, however, that the magnitude 
of this coupling is practically negligible, its 
value being of the order of o.or µ,uF. in 
comparison with 0.1 1c¡cF. for the electro- 
static coupling between the first and third 
grid of the hexode. 

The returning electron current in hexode 
valves causes other serious disorders which 
arc by no meant negligible. The space 
charge increment near the first grid in- 
creases the input capacity and this varies 
in inverse proportion to the signal grid 
bias, and will disappear completely above 
a certain signal grid bias value. The 
change in input capacity due to the action 
of AVC in triode-hexodes is about 2-2.5 
e.uF. Distortion occurs through the RF 
input circuit becoming detuned, which can 
be in unfavourable cases as much as 3 to 
5 per cent., a perceptible amount in high- 
fidelity receivers. Detuning of the input 
circuit is, of course, not as detrimental as 
detuning the oscillator circuit, since it 
mainly has the effect of altering the im- 
pedance offered to the signal frequency, 
whereas the oscillator circuit will affect all 
intermediate frequency circuits. 

Severe changes in capacity will increase 
the input damping of the signal grid as 
well. This effect has been fully expounded 
in other earlier publications where it was 
shown that The dephasing of the capaci- 
tive current in consequence of the electron 
transit time will produce a resistive cur- 
rent component. This damping causes a 
perceptible decrease in gain at wavelengths 
as long as 12 metres, so that on ultra -short 

Wfiirdeog 
Wortd 

wavelengths it is advisable to connect the 
signal grid to a tapping point on the input 
tuned circuit. 

The capacity variation and damping of 
the signal grid, the EK3, is much less than 
that with the triode-hexodes, and is even 
better in this respect than RF amplifier 
pentodes. 

This is due to the fact that the virtual 
cathode in the EK3 is mainly a function 
of the cathode current, so that the change 
in capacity under the influence of AVC 
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amounts to only a few tenths of one ikp.F, 
the input impedance at 15 metres being 
approximately roo,000 ohms. 

From the foregoing itis clear that very 
vast improvements have taken place in 
mixer valves, and their use in receiving 
sets is now almost as simple as that of ordi- 
nary amplifier valves. They do not as yet 
function faultlessly on the ultra -short 
wave -band, but further improvements no 
doubt will bring the solution of this 
problem also 

Random Radiations 
Major Armstrong's Scheme 

ACONSIDERABLE amount of fuss was 
made by some of the lay papers over 

what was described as Major Armstrong's 
new system of wireless transmission. It 
appears, though, that the system isn't new 
at all ; it is merely a fresh application of a 
very old method of transmission. What 
Major Armstrong has done is to develop a 
means of using frequency modulation to re- 
duce interference from atmospherics and 
man-made static. He has long been a cham- 
pion of this kind of modulation ; three years 
ago he published a long account of his 
experiments with frequency - modulated 
transmitters, in which he macle certain 
points very strongly. One was that radio 
engineers were all wrong in regarding am- 
plitude modulation as the one and only 
satisfactory method for broadcasting and for 
telephonic communications ; another, that a 
noticeable decrease in interference occurred 
when frequency -modulated transmissions 
were received in areas regarded as abnor- 
mally noisy for the reception of amplitude - 
modulated transmissions. 

% 

Transatlantic Expectations 
TELEVISION is having a great run just 

now in both the technical and the lay 
papers across the Atlantic. Everything is 
nearly ready for the inauguration of the New 
York services at the opening of the World's 
Fair, and the man -in -the -street is in much 
the same keyed -up condition of expectancy 
as was his counterpart here four or five years 
ago. There seems to be just the saine two 
widely different opinions amongst those in 
the business in America as there were with 
us just before the opening of the A.P. 
station. One school holds that present lis- 
teners in the area to be served will stam- 
pede to become viewers ; the other believes 
that the story of television in the U.S.A. will 
follow much the same lines as it followed in 
this country. In other words, the general 
public will be eager to attend demonstra- 
tions, but will be very slow at first to 
acquire receiving apparatus of their own. 

Conditions Different 
RASHLY venturing into the realms of pro- 

phecy I predict that neither of these 
view: will prove to be the correct one: I've 
always held that what put the brakes on to 
television here after the high -definition ser- 
vice had come into being and many firms 
were offering excellent receiving equipment 
at prices that weren't too stiff was the 
public's memory of the way in which it had 

By " DIALLIST " 

been led up the television garden so fre- 
quently and with such sickening results 
during the preceding decade. Nothing could 
have been more ill-advised than the prepos- 
terous claims made for television ill its early 
days here. Eleven years ago it was trunï- 
peted at the public that practical television 
had arrived ; that in, a matter of weeks or, 
at the worst, months, it would be possible 
to sit in one's home and see Test matches 
at Lord's or even at Sydney ! The Wireless 
World did splendid work in sorting out 
laboratory achievements from figments of the 
imagination, and the. Postmaster General of 
the time issued a public warning to those 
who contemplated buying low -definition 
television receivers that they did so at their 
own risk : he couldn't see that television had 
yet any real entertainment value. 

A Wiser Policy 
IN America they have adopted what I think 

are sounder methods of approach. There 
have been no irresponsible promise's of im- 
possible things; television was not presented 
to the public until it was a going con- 
cern. Further, manufacturers have realised 
thoroughly the need for educating the aver- 
age man and woman to appreciate the stan- 
dards of television. An endeavour is to be 
made to make people get used to the com- 
paratively small images of the six -by -ten 
viewing screen ; television, in a word, is to 
be accepted as television and not as some- 
thing that compares or competes with the 
movie's. Whether the American public will 
respond is another matter ; f think you will. 
agree, though, that the situation is being 
soundly dealt with. For these reasons my 
forecast is that the American people won't 
be so chary as we were a few years ago 
about taking imp television as a hobby. If 
the programmes are reasonably good I be- 
lieve that television may get off the mark 
rather more quickly in the United States. 
I. clon't see, though, how there can be a 
boom, since the areas served for some time 
to come will be SO small a proportion of the 
whole of that great country. 

". e.o . 
Hard Lines 

DID von happen to sec the story of the 

arrival in New York of the gifts sent 
by the Pitcairn [slanders to the lady who 
had done so much to put them into regular 
touch by wireless with the rest of the 
world? She is one of the best known of 
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American amateurs, and it was owing to 
her reception of a faint message that their 
decrepit wireless gear must shortly go out 
of action that a fund was started in America 
which led to the presentation to the Island 
of up-to-date transmitting and receiving 
equipment. As a mark of their gratitude 
the people at Pitcairn sent her an offering 
of baskets and other specimens of their. 
handicraft. When the ship was approach- 
ing the coast her operator got into touch 
with the lady and wirelessed : " We'll he in 
port only 24 hours ; come and collect your 

. stuff as soon as we berth." The ever -vigi- 
lant Customs service intercepted the mes- 
sage and at once saw visions of large-scale 
smuggling. When the ship tied up bat- 
talions of sleuths searched her from truck to 
keelson, whilst others captured the lady and 
bore her off for examination. It took a long 
time to straighten matters out, and when 
finally the Customs men were convinced that 
they had been looking for a mare's nest, 
they exacted their pound of flesh by charg- 
ing her duty to the tune of 5o cents ! 

'tte ti 
Spoonerisms 
STRANGE how rarely one hears a Spooner- 

ism on the wireless, for in the ordinary 
way such things are by no means rare when 
speakers are nervous or are letting their 
thoughts run ahead of their words. Ifow- 
ever, one does occasionally hear a good one, 
as, for instance, when the bucking broncho, 
introduced during a recent tour behind the 
scenes of a circus, became a brocking bunko. 
I'm sure that if 1 were an announcer and 
found myself, as announcers often do, faced 
with the task of reading some rather in- 
volved news item at sight, I should be con- 
stantly pouring Spoonerisms into the micro- 
phone. Is the making of Spoonerisms, by 
the way, confined to those who use the Eng- 
lish language? I don't ever remember hear- 
ing one or hearing of one from a foreign 
station. Nor does one seem to come across 
the Spoonerism as a cause for mirth in books 
written in other languages. 

Communication Receivers 
THE communication receiver shows signs 

of catching on amongst long-distance 
enthusiasts, and it is small wonder that it 
should do so, for it is the ideal instrument 
for their particular kind of work. \Ve'le 
have seen a good many more communica- 
tion receivers in use before now if people 
hadn't formed the idea that they must 
necessarily be highly expensive things. Of 
course, if you want the very best you've 
got to pay for it, and a high-grade receiver 
of this kind may cost you anything between 

4o and 2,-8o, or even more. Iiut less expen- 
sive sets are now making their appearance, 
and though they, naturally, haven't all the 
refinements of the more costly apparatus, 
many of them are very pleasant things to 
handle, and they're useful gatherers of diffi- 
cult stations. For short-wave work they're 
streets ahead of the domestic " all -wave " 
set, which too often can spare no more 
than a quarter of an inch of its tuning scale 
for a band containing a score or more' of 
stations. - 

Better Tuning Wanted 
It isn't that the domestic set is insensitive 

or that it's incapable of bringing in the 
short-wave stations that you want to hear, 
provided that their transmissions are arriving 
at reasonable strength. The main troubles 

are two : in the first place it's mighty diffi- 
cult with some of them to -make the minute 
adjustments that are often called for; in the 
second place it's often ,almost impossible to 
make a note of the setting of a station that 
you've heard so that you can go back to it 
when you want to. Some kind of band - 
spreading in " all -wave " sets would make a 
power of difference to the growth of short- 
wave listening as a hobby.- 1 don't see why it 
shouldn't be done, though it certainly won't 
if makers are determined to compete with 
one another to see who can produce the 
cheapest sets. 

What We Miss 
That's just one example of the good things 

that listeners are missing because of the low 
price of receiving sets. To introduce band - 
spreading costs money, and though it would 
treble the attractiveness of the short-wave 
range of the " all -wave " receiver, it can't 
be done if every penny has to be considered. 
And there are many others as well. Real 
tone -control is a comparative rarity ; we 
have to put up with self -generated whistles 
because the price won't run to an RF valve 
and proper image suppression. I needn't 
continue the catalogue, for you'll think of 
plenty of other things for yourself. Cheap 
sets there must be ; but why the wireless 
industry has, intentionally or otherwise, led 
the public to believe that you can get every- 
thing that you want in a receiving set for 
ten pounds or a bit less will always be a 
mystery to me. 

NEW H.M.V. SETS 
OUR new receivers have been released 
by the Gramophone Co., Ltd., this 
week. They include a radiograniophone 

with automatic record changer at 29 
guineas. This is the Model 489, which 
employs an eight -valve superhet circuit 
with four wavebands going down to it 
metres. Separate bass and treble tone con- 
trols are provided, and the output is 5 watts 
into an elliptical type loud speaker. 

The Model 'rot is housed in a new style 
of cabinet with tapering sides and is a 
5 -valve superhet for AC mains. There are 
three wavebands, the lowest wavelength 
being 13.5 metres. Simplicity of control 
has been given close attention, and the 
large rectangular dial carries a vernier 
scale as well as a waveband indicator. The 
price is 'of guineas. 

In the Model 140o battery receiver at 
12j- guineas there are six push buttons for 
automatic station selection. The lowest 
wavelength is 16.5 metres and there are 
three wavebands. Five valves are included 
in the superhet circuit, and the QPP output 
stage feeds a high -sensitivity PM speaker 
with circular cone. The normal HT con- 

H.M.V. Model 1400 battery superhet with 
push-button tuning. 

sumption is 9 mA., but an economy control 
is fitted, by means of which the total cur- 
rent may be reduced to 6 mA. for moderate 
volume levels. 

A three -valve TRF circuit is employed in 
the Model 1401 battery receiver. It in- 
cludes a filter for Droitwich when the set 
is to be worked near that station, and there 
are three wavebands going down to 16.5 
metres. The HT consumption is 7.5 mA., 
and the set, complete with batteries, sells 
for 8 guineas. 

Due for release early in March is a new 
push-button superhet for AC mains. It 
will be known as the Model 1102, and has 
push-button selection for waverange as well 
as eight pre -tuned stations. The lowest 
wavelength is 13.8 metres and there arc 
three wavebands. An attractive cabinet 
design has been evolved for this receiver 
with a sloping front and figured silk fret 
cover. 'l'he price will be 15 guineas. 

Club News 
Croydon Radio Society 
Headquarters: St. Peter's Hall, Lcdbury Road, South 

Croydon. 
Meetings: Tuesdays at S p.m. 
Hon. Pub. Sec.: 94r. 1:. L. ('umbers, 14, ('ampdcn Road. 

South Croydon. 
At the last meeting Mr. F. G. G. Davey, the in- 

ventor of the Davey (i ramophoue Pick-up, lectured at 
the design of fris Communications Receiver. During the 
course sri the lecture many interesting features of 
the set were demonstrated. 

South London and District Radio 
Transmitters' Society 

Headquarters: Brotherhood hall, W' -t. Norwood. 
M 

S.IVeetin.1gs5.: 

First Wednesday in every month. 
Hon. Sec.: Mr: II. I). Cullen, 164, West Bill, London, 

At the December meeting Mr. Stuart Davis demon- 
strated his high quality reproducing and recording 
apparatus, the former being teased ort the " wireless 
World" Quality Amplifier. The January meeting was 
devoted tu a demonstration of the Hallicrafter Diver- 
sity Receiver by Mr. 11. D. Cullen. At the February 
twitiig 31r. Stone gave a talk on "}Tome -constructed 
S.W. Superhets." The annual dinner took place ou 
January 26th. 

Slough and District Short -Wave Club 
Headquarters: 35, High Street, Slough. 
Meetings: Alternate Thursdays at 7.30 p.m. 
Hon. Sec.: Mr. lt. J. Sly, 16, Bockland Avenue, Slough. 

The :annual general meeting was held on January 
3rd, when a new comniittee was elected. This was 
followed by a talk on " Aerials," by the chairman. 
On .January loth, the first meeting at the new head- 
quarters, a television receiver was demonstrated. The 
next meeting is to be held this evening (February 
2nd), when 21'äü will talk on " Oscillators." 

Midland Amateur Radio Society 
Headquarters: The }lope & Anchor Hotel, Edmund 

Street, Birmingham. 
Meetings: Second Tuesday of each month at S p.m. 
Hon. Sec.: Mr. F. E. Barlow, " Drakeford," Poolehead 

Lane, Wood End, T:unvortlt-in-Arden. 
This Society, which has been in existence for 10 

years. has over 120 members, of whom 75 per cent. 
are licensed transmitters. The next meeting will be 
on February 14th at a p.m., when there will be a 
sale of apparatus in aid of the Hospital Radio Fund. 

Radio Society of Great Britain, District 13 
(Wimbledon and District Section) 

Headquarters: Rayncs Park Co-operative Hull. 
Meetings: Monthly. 
Hon. Sec.: 311'. H. 31. Illaber, 0, Stanton Road, London, 

S. W.20. 
This section has now secured a plare for its meetings 

at the Rayurs Park Co-operative Hall. 

Radio, Physical and Television Society 
Headquarters: ;_a. North End Road, London, W.14. 
Meetings: Fridays at s.15 p.m. 
Hon. Sec.: 1Ir. C. W. Eihnons, 15, Cambridge Road, 

Borth Harrow. 
Dr. C. G. Lemon lectured at the January lath sleeting 

oa " Experiments in Surface Tension tual lìuhble Blow- 
ing." Ile illustrated hi., lecture with several experi- 
ments. including jets of water used in conjunction with 
a beat frequency oscillator. 

On January YOth Mr. Walters, of Belling & Lee, Ltd., 
gave an interesting lecture and demonstration, his 
subject being " The Suppression of Electrical Inter- 
ference." On February 3rd a lecture will be given 
by a representative of the Automatic. Coil Winder 

Electrical Equipment Co., Ltd., and on March 11th 
the -Society will visit the printing works of the 
Sunday Graphic. 



122 The Wireless World, February vul, 1939 

PRINCIPAL BROADCASTING STATIONS OF EUROPE 
Arranged in Order of Frequency and Wavelength (Stations with an Aerial Power of 50 kW and above in heavy type) 

- 
Station. 

Tuning 
ke's. I Positions. I bistres. kW. Station. ke,'s. 

Tuning 
Positions. Metres. kW. 

Istanbul (Turkey) ............152 1973.5 5 Bucharest (Romania) ... 823 364.5 12 

Kaunas (Lithuania) ............153 1961 7 Bodö (Norway) 823 364.5 10 

Hilversum (No. 1) (Holland) ... 160 1875 10-150 Kiev (No. 2) (U.S.S.R.) ... ... ... 832 360.6 35 
Radio Romania (Romania; ... ... ... 160 1875 150 Tr iìcllieim (Norway)... ... ... 832 360.6 2) 
Lahti (Finland) 1fí6 1807 150 Berlin (Germany) ... ... 841 356.7 100 
Moscow (No. 1) (U.S.S.R.) ... ... 172 1744 500 Sofia (Bulgaria) 850 352.9 100 
Paris (Radio Paris) (France) ... ... 182 1648 80 Valencia (Spain) ... ... 850 352.9 3 
Ankara (Turkey) ... ... 183 1639 5 Simferopol (U.S.S.R.) ... ... ... 859 349.2 10 
Irkutsk (U.S.S.R.) ... .. ... ... 187.5 1600 20 Strasbourg (France) ... 859 349.2 100 
Deutschlandsender (Germany) ... 191 1571 60 Poznati (Poland) 868 345.6 50 
National (Droitwich) ... ... ... ... 200 1500 150 London Regional (Brookmans Park) 77 ....; 4r:... 342.1 70 
Minsk (U.S.S.R.) ... ... .. ... 208: 1442 35 Graz (Germany) ... ... 886 338.6 15 
Reykjavik (Iceland) ... ... ... ... 208 1442 109 Linz ... ... ... ... (Germany) 886 338.6 15 

Motala (Sweden) .. ... ... ... 216 1389 150 Helsinki (Finland) ... ... ... ... 895 335.2 10 
Novosibirsk (U.S.S.R.) ... ... ... 217.5 1379 100 Hamburg (Germany) ............904 .z rr. ... 331.9 100 
Warsaw (No. 1) (Poland) ... ... 224 1339 120 Dniepropetrovsk (U.S.S.R.) ... ... 913 328.6 10 
Luxembourg ...............232 1293 150 Toulouse (Radio Toulouse) (France) 913 328.6 60 
Moscow (No. 2) (U.S.S.R.) ... ... ... 232 1293 100 Brno (Czechoslovakia) .., 922 325.4 32 
Kalundborg (Denmark) ... ..... 240 1250 60 Brussels (No. 2) (Belgium) 932 321.9 15 
Kiev (No. 1) (U.S.S.R.) ... ... ... 
Tashkent (U.S.S.R.) ... ... ... ... 

248 
25fí.9 

1209.6 
1170 

100 
25 

Algiers (Algeria) ... 
g (Sweden) 

... ... 
. Götebor Sweden ... ... ... ... 

941 
941 

318.8 
318.8 

12 
10 

Bergen (Norway) ............260 1153.8 20 Breslau (Germany) ... 950 315.8 100 
Oslo (Norway)... ... ... ... ... 260 1153.8 60 Paris (Poste Parisien) (France) ... 959 ..4 a.,.... 312.8 60 
Vigra (Aalesund) (Norway) ... ... ... 260 1153.8 10 Odessa (U.S.S.R.) 968 309.9 10 
Leningrad (No. 1) (U.S.S.R.) ... .,. 271 1107 100 Northern Ireland Regional (Lisnagarvey) ... 977 /,t,1'....... 307.1 100 
Tromsö (Norway) ... ... ... ... 282 1065 10 Bologna (Radio Marconi) (Italy) ......986 304.3 50 
Tiflis (U.S.S.R.) ............283 1060 35 Toru 1 (Poland) ... 986 304.3 60 
Moscow (No. 3) (U.S.S.R.) ... ... ... 300 1000 100 Hilversum (No. 2) (Holland) ... ... ... 995 391.5 85 
Sarutov (U.S.S.R.) ... ... ... ... 340 882.3 20 Bratislava (Czechoslovakia) ... ... ... 1004 298.8 13.5 
Finmark (Norway) ... ... ... ... 347 864 10 Chernigov (U.S.S.R.) ... 1013 - 296.2 4 
Archangel (U.S.S.R.) ............350 857.1 10 Midland Regional (Droitwich) ... ... 1013 J1.0.í`... 296.2 70 
Rostov -on -Don (U.S.S.R.) ... ... ... 355 845.1 20 Barcelona (EAJ15) (Spain) ... ... ... 1022 293.5 8 

Budapest (No. 2) (Hungary) ... ... 359.5 834.5 18 ('raen (Poland) 1022 293.5 10 
Sverdlovsk (U.S.S.R.) ... ... ... :375 800 40 Königsberg (No. 1) (Germany) ... 1031 291 100 
Bauskri-Bystrica (Czechoslovakia) ..........2 765 15-30 Parede (Portugal) ... 1031 291 5 
Lulea (Sweden)... ... ... ... 392 765 10 Leningrad (No. 2) (U.S.S.R.)(L'.S ... 1040 288.5 10 
Rostov -on -Don (U.S.S.R.) ... ... ... 
Voronezh (U.S.S.R.)( ) ... ... ... ... 

:193 
41'3.:7 

759 
726 

20 
10 

Rennes -Bretagne (France) ... ... ... 
West of England Regional (Washford) ... 

1040 
1050 

-,. r. - 288.5 
285.7 

120 
50 

Oulu (Ulcaborg) (Finland) ... ... ... 431 896 10 Bari (No. 1) (Italy) ... 1059 283.3 20 
Baranowicze (Poland) ...........0 576 50 Tiraspol (U.S.S.R.) ... ... 1068 280.9 10 
Ljubljana. (Yugoslavia) ... ... ... 527 569.3 8.3 Bordeaux -Lafayette (France) 1077 278.6 60 ...1095 Viipuri (Finland) ... ... X27 569.3 10 Radio Normandie (Franco) 274 20 
Bolzano (Italy) 536 559.7 10 Madrid (AJ7) (Spain) ... ... ... 1095 274 5 

Wilno (Poland) 5iß 559.7 50- Vinnitsa (U.S.S.R.) ... ... 1095 274 10 

Budapest (No. 1) (Hungary) ... ... .546 549.5 120 Knldi a Latvia, ... ... ... g (Latvia) 1104 271.7 25 
Beromünster (Switzerland) ... ... ... 556 539.6 100 Tripoli (Libya) 1104 271.7 50 
Klaipeda (Lithuania) ... ... ... ... 565 531 10 Melnik (Czechoslovakia) 1113 3 269.5 100 
Catania (Italy) ... ... ... ... 565 531 3 Nyiregyhaza (Hungary) ... ... ... 1122 267.4 6.21 

Palermo (Italy) 56 531 3 North-East Regional (Stagshaw) ... ... 1122 267.4 60 
Radio Eireann (Ireland) ... ... ... 565 ...7.1 531 100 Hörby (Sweden) ... ... 1131 265.3 60-10( 
Stuttgart (Germany) ... ... ... ... 57,ik 522.6 100 Genoa (No. I) (Italy) ... 1145 263.2 10 
Alpes -Grenoble, (l'.T.T.) (France) ... ... 583 514.6 20 Trieste (Italy) ... 1,140 263.2 10 
Madona (Latvia) ... ... ... ... 583 514.6 50 Turin (No. 1) (Italy) ... ... 1140 263.2 100 
Vienna (Germany) ... ... ... ... 592 506.8 100 London National (Brookmans Park) .r. 1149 ' j:... 261.1 40 
Athens (Greece) ... ... ... ... 601 499.2 15 North National (Slaithwaite) 1149 261.1 40 
Rabat (Morocco) ... ... ... ... 601 499.2 20 Scottish National (Westerglen) ... 1149 261.1 50 
Sundsvall (Sweden) ... ... ... ... 601 499.2 10 Kassa (Hungary) ... ... 1158 259.1 10 
Florence (No. 1) (Italy) ... ... ... 610 491.8 20 Monte Ceneri (Switzerland) ... ... 1167 257.1 15 
Brussels (No. 1) (Belgium) ... ... ... 620 483.9 15 Copenhagen (Denmark) ... ... ... 1176 255.1 10 
Cairo (No. 1) (Egypt) ßl0 483.9 20 Nice -Cite d'Azur (France) ... 1185 253.2 60 
Kouibyshev (U.S.S.R.) ... ... ... 625. 480 10 Frankfurt (Germany)... ... 1195 251 25 
Christiansand (Norway) ... ... ... 629 476.9 20 Freiburg-im.Breisgau (Germany) ... 1195 251 5 
Lisbon (Emissora Nacional) (Portugal) ... 629 478.9 20 Troppau (Germany) ... ... ... ... 1204 249.2 5 
Vigra (Norway) 476.9 100 Lille (Radio P.T.T. Nord) (France) ... ... 1213 -'-1---- 247.3 60 

Prague (No. 1) (Czechoslovakia) ... ... 638 470.2 120 Rome (No. 2) (Italy) ... ... ... 1222 245.5 60 
Lyons (P.T.T.) (France) ... ... ... . 648 463 100 Gleiwitz (Germany) ... 1231 243.7 5 
Petrozavodsk (U.S.S.R.) ... ... ... 648 - 463 10 Görlitz (Germany) ... ... ... 1231 243.7 5 

Cologne (Germany) ... ... ... ... 658 455.9 100 Cork (Ireland)... ... ... ... ... 1235 242.9 1 

Jerusalem (Palestine) /668 449.1 20 Saarbrücken (Germany) ... ... ... 1249 240.2 17 

North Regional (Slaithwaite) ... ... 668 449.1 70 Riga (Latvia) ... ... ... ... ... 1258 238.5 15 

Sottens (Switzerland) ... ... ... ... 677 443.1 100 Burgos (Spain) ... ... 1258 238.5 20 
Belgrade (Yugoslavia) ßß6 437.3 20 Salamanca (Spain) ... ... ... 1258 238.5 20 
Paris (P.T.T.) (France) ... ... ... 695 431.7 120 Aberdeen 1285 233.5 5 

Stockholm (Sweden) ... ... ... ... 704 426.1 55 Klagenfurt (Germany) ... ... 1291 231.8 5 
Rome (No. 1) (Italy) 71'3 429.8 120 Vorarlberg (Germany) ... ... 1291 231.8 5 

Hilversum (Jaarsveld) (Holland) ... ... 722 415.4 17 Radio Mediterranee (France) 1303 230.2 27 
Kharkov. (No. 1(U.S.S.R.)...... ... 722 415.4 10 Naples (No. 1) Ital ... ... ... 1303 230.2 10 

Madrid (1iAJ2) (Spain) ... ... ... 731 410.4 3 Malmö (Sweden) 131''2 228.7 2.5 
Seyille (EAJ5) (Spain) ... ... ... 731 410.4 5 Bremen (Germany) ... ... ... ... 1330 225.6 2 
Turi (Tstonia) ... 731 410.4 38 Dublin (Ireland) ... ... ... 1348 222.6 0.5 
Munich (Germany) ... ... ... ... 740 405.4 100 Genoa (No. 2) (Italy) ... ... ... 1357 221.1 5 

Marseilles (P.T.T.) (France) 749 400.5 100 Turin (No. 2) (Italy) ... ... 1357 221.1 5 

Katowice (Poland) ... ... ... ... 758 395.8 12 Milan (No. 2) (Italy) ... ... ... 1357 221.1 4 
Scottish Regional (Burghead) ... ... 767 391.1 60 Bordeaux -Sud -Guest (IFraner) .-. ... 136'1 219.6 25 
Scottish Regional (Westerglen) ... ..- 767 391.1 70 Warsaw (No. 2) (Poland) ... ... ... 1384 216.8 7 

Stalino (U.S.S.R.) ... ... ... ... 776 386.6 10 Lyons (Radio Lyons) (France) 1393 215.4 25 
Toulouse (P.T.T.) (France) ... ... ... 776 386.6 120 Vaasa (Finland) ... ... ... 1420 211.3 10 

Leipzig (Germany) ... ... ... ... 785 382.2 120 Kaiserlautern (Germany) ... ... ... 1429 209.9 2.5 

Barcelona (EAJ1) (Spain) ... ... ... 795 377.4 7.5 Turin (No. 3) (Italy) ... ... ... 14.29 209.9 5 

Lwbw (Poland) ... ... ... ... 795 377.4 50 Paris (Eifel' Tower) (Franco) ... ... 1456 206 7 

Welsh Regional (Penmon) (Anglesey) ... 804 373.1 5 Bournemouth ... ... ... ... ... 1474 203.5 1 

Regional Washford ... ... Welsh ( ) ... 804 373.16 70 Plymouth ... 1474 203.5 0.3 
Milan (No. 1) (Italy) ... j 

50 
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Recent Inventions 
SECONDARY-EMISSION 

" OSCILLATORS " 
AFORM of oscillation generator 

is known in which an electron 
stream is forced to travel to and 
fro between a pair of " target " 
electrodes so as to build up a large 
current by secondary emission. In 
this case an accelerating anode is 
usually arranged between the two 
targets, and tends to create a 
space -charge which limits the out- 
put. According to the invention, 
the two electron streams are 
forced to take separate paths, in- 
stead of vibrating along a common 
one, so that one does not tend to 
" choke " the other. 

As shown in the Figure, two 

K1 

Oscillation generator depending 
on secondary emission. 

"cold" cathodes K, Kr co-oper- 
ate with a common cylindrical 
anode A which is biased to pro- 
vide an accelerating field. An 
external winding (not shown) sup- 
plies a magnetic field, the lines of 
which run at right angles to the 
plane of the paper. Tile action is 
explained as follows:- 

An electron leaving the cathode 
K is forced by the combined effect 
of the electric and magnetic fields 
to describe the circular path 
marked r. As the electron strikes 
against the cathode Kr on its re- 
turn journey, secondary electrons 
are emitted, and necessarily travel 
away from the cathode in the 
opposite direction. The action of 
the magnetic field, therefore, com- 
pels them to follow the circular 
path marked 2. As they return 
to the cathode K and produce 
more secondary electrons, the 
latter are now forced to follow the 
circular path 1, and so' on. To 
ensure that the impact always 
occurs with sufficient force, an 
oscillating voltage is applied to 
both cathodes from a Lecher wire 
circuit L, tuned to the working 
frequency. 

Telefunken Ges. für drahtlose 
Telegraphic rn.b.h. Convention 
date (Germany) April loth, 1936. 
No. 494230. 

o 0 0 0 

REMOTE CONTROL FOR LOUD 
SPEAKERS 

A LOUD speaker is arranged to 
11.. be supervised from a central 
station which may be so far distant 

Brief descriptions of the more interesting radio 
devices and improvements issued as patents 

will be included in this section 

as to be out of audible 'range. To 
allow this to be done the speaker 
is energised by carrier current 
modulated with the signal fre- 
quencies. Near the transmission 
and 'control point the carrier cur- 
rent is passed through a high-pass 
filter, from the further side of 
which a low-pass branch line goes 
back to the control. 

Near the speaker the usual am- 
plifier and detector unit is shunted 
by a similar low-pass circuit. This 
allows part of the rectified current 
to be fed hack, from the speaker 
terminals, into the carrier wave 
transmission line. 'This " return " 
current can then pass, via the Iow- 
pass branch near the transmitter, 
direct to the control points so that 
an attendant there is able to hear 
the signals and can adjust the 
volume of the distant speaker 
accordingly. 

C. Lorenz Akt. Convention dale 
(Germany), December 22nd, 1936. 
No. 490497- 

0 0 0 0 

PRODUCING TELEVISION 
SIGNALS 

LIGHT rays are focused on to a 
photo -sensitive screen mounted 

at one end of a cathode-ray tube, 
and the electric " image " so 
formed is scanned by an electron 
stream projected from the other 
end of the saine tube. 

The screen liberates electrons 
corresponding to the light in- 
tensity of each picture point. 
These arc focused by a magnetic 
coil which automatically deflects 
the " picture " stream out of the 
path of the oncoming " scanning " 
stream, because the two streams 
are travelling in opposite direc- 
tions. 

The picture stream is first 
accelerated by one or more 
" suction '' rings, and is then pro- 
jected on to target electrodes, 
which amplify it by secondary 
emission. 

Radio -Akt. D. S. Loewe. Con- 
vention date (Germany) March 
3rd, 1936. No. 492961. 

o o o 

AUTOMATIC " HOMING " 
ARRANGEMENTS are already 

known in which a rotary 
frame aerial, Mounted on an aero 
plane, is made to set itself auto- 
matically into line with a distant 
beacon station and to remain so 
set, even should the aeroplane 
yaw away from the " homing 
course. Any off - course move- 
ment operates a differential relay, 
and so brings the machine back 
again on to its predetermined 
course. 

According to the invention, the 
differential relay used to correct 
the steering includes a commutator 
device which applies the voltage 
picked up by the aerial (this being 
positive .or negative according to 
whether the deviation is to port 
or starboard) to " trigger " one 
or other 'of a pair of gas -filled 

tubes. The resulting discharge 
current then drives. a motor in 
one direction or the other, so as to 
restore the craft to its original 
course. 

Telefunken Ges. für drahtlose 
Telegraphie m.b.h. Convention 
date (Germany) September 9111, 
1936. No. .193393. 

o o 0 0 

RADIO BEACONS 
FOR direction -finding purposes a 

beacon station is made to 
radiate two waves of the same 
frequency, one being modulated 
and the other not. The phase of 
one wave varies constantly with 
its direction in azimuth, whilst the 
phase of the other varies with 
time. 

This produces, at a distance, a 
field of constant average ampli- 
tude, which is independent both 
of time and direction. The rate 
of modulation is, however, varied 
in accordance with the direction 
of the modulated beam, so that at 
a given moment it is zero along 
the North -South line, and at maxi- 
mum along the East-West line. 
This " zero " characteristic is 
made to rotate at constant angular 
speed. 

The arrangement, irr effect, pro- 
vides a ' zero modulation " datum 
line (tir the receiver in place of the 
usual "zero field" indication, the 
advantage claimed being a longer 
range for a given power output. 

.Soc. Anon. rtes Ondes Dirigées. 
Convention date (France). Febru- 
ary 1.Ith, 1936. No. 49f963. 

0 0 0 0 

SHORT-WAVE AERIALS 
THE drawing shows a " wide - 

band " aerial, suitable for re- 
ceiving television signals, and less 

The British abstracts'publtshed 
here are prepared with the 
permission of the Controller of 
H.M. Stationery Office, from 
specifications obtainable at the 
Pntenf Office, 25, Southampton 
Buildings, London, W.C.2, price 

f!- each. 

densers C of 5o m-infds. The 
capacity loading creates a phase - 
velocity greater than that of the 
wave travelling freely in space. 
This, in combination with the 
" tilt " of the conductor, gives a 
pronounced directional effect, 
pointing away from the feeder 
end. 

The loaded aerial is connected 
through a surge resistance R of 
320 ohms to the centre point of an 
elevated wire B, which for signals 
on 45 megacycles is ruade in feet 
long, and acts as an effective 
" earth point," i.e., as a " half - 
wave " termination to the aerial 
proper. The lower end of the 
aerial A is connected through a 
matching transformer T, and the 
usual feed -line F, to the receiver. 

E. C. Cork; M. Bownlarz-Nani- 
fold and j. L. i'awsey. Applica- 
tion dates February 911z and June 
301/1, 1937. No- 493758. 

HIGH -FREQUENCY 
OSCILLATORS 

APIELO-ELECTRIC crystal is 
frequently used to stabilise 

the frequency of short - wave 
generators, though for wave- 
lengths below 5 metres tuned 
Lecher wire circuits are to be 
preferred. However, even the 
latter prove difficult to adjust on 
wavelengths of two metres or 
less, because the length of the 
connecting leads between the 
electrodes and the Lecher wire cir- 
cuit may be sufficient to prevent 
the whole system from oscillating 
at a single natural frequency. 

According to the invention, the 
split anodes of a magnetron valve, 
used for generating wavelengths 
of the order of one or two metres, 
are connected across voltage nodes 

R B 

A 

Iy2.. 

rvA imi. 

C 

Television aerial with condensers inserted at short intervals in 
the lead-in wire. 

liable to inductive interference 
than the ordinary dipole. The 
aerial consists of a' " conductor " 
A having an overall length of 50 
to Go feet, and loaded at intervals 
of 15 inches by small series con - 

on a tuned Lecher wire output 
circuit through connecting wires 
which are macle telescopic, so 
that their electrical length can be 
made equal to a quarter -wave.. 
Under these circumstances the 
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Recent Inventions- 
combined wavelength of the valve 
electrodes and the connecting 
win's ca n be made etlual to that 
of the Locher wire output circuit 
so that the two circuits will oscil- 
late as one at this stabilised 
frequency. 

The (:,en'rral .Electric C.o., Lid., 
and E. C. S. ire Application 
dal, March 22'0d, 1937. No. 
49,(,ío. 

0 0 0 0 

DIRECTION FINDERS 

Tllli ordinary direction finder 
gives a Maximum Or mini- 

mum m reading (as the case may be) 
at two points diametrically oppo- 
site to each oilier. It is therefore 
nccess,rry' to indicate which of the 
two readings is the correct one 
front the point of view of " souse.' 
This is usually clone by coupling 
the frame to a vertical aerial, 
when the two signal voltages coin - 
Line to give a " heart -shaped " 
curve with only one minimum 
point, which can easily be ascer- 
tained by operating a reversing 
switch. The "minimum" of the 
heart -shaped curve is, however, 
not in line with the true bearing, 
but is dispIticed by 900 front it. 

According to the invention, 
"sense finding" is simplified by 
connecting a single frame to a 
vertical aerial in such a way that 
at the correct rninitnunt reading 
the indicator needle twill " follow 
any slight movement of the frame 
aerial, whereas at the other or in- 
correct minimum the indicator 
needle moves "against" a testing 
swing of the frame. 

l'rlefunken Ges. far drahtlose 
Telegraphic m .b.h. Convention 
date (Germany) April 711e, 1937. 
Ni,. 4926.13. 

0 0 0 0 

SECONDARY=EMISSION 
MULTIPLIERS 

ZWOI2VKIN 
and Malter have 

recently discovered that it is 
possible to obtain a much higher 
ratio of secondary electrons from 
a target electrode when the 
sensitive material, such as 
ctesiatetl silver, is separated lrorn 
the metal backing plate by a very 
thin layer or insulating material. 
The target is first subjected to an 
initial bombardment of electrons, 
which appear to have a. polarising 
effect, so that the composite sur- 
face becomes abnormally sensitive. 
So much so that it will release as 
nlauv as 3,000 secondary electrons 
for each primary electron which 
strikes against: it. This so-called 
" anomalous '' emission compares 
with a ratio of nine or ten-which 
was previously considered to be 
the best obtainable. 

According to the invention, a 
target electrode, capable of giving 
anomalous secondary emission, is 
prepared by depositing a very thin 
layer (of the order of one - 

thousandth of an inch) of an 
alkaline -earth borate upon a metal 
backing plate, and then covering 
the borate with an equally thin 
laver of cresium. 

3iarcorri's Wireless Telegraph 
Co., Ltd. (assignees of E. R. 
Pidre). Convention date (U.S.A.), 
January 301h, 1937. No. 491237. 

0 0 0 0 

AUTOMATIC TUNING 
CONTROL 

FOR 
automatic frequency con- 

trol it is usual to provide two 
discriminator " circuits, one 

WfiTshoo 
WOO ptcol 

tuned a little above, and the other 
a little below the fixed inter- 
mediate frequency of the set, the 
"unbalanced'' voltage produced 
across these circuits by any initial 
mistuuing then being applied to 
correct the mistake. In assem- 
bling the sets, however, it is found 
to be difficult to pre -fix the tuning 
of the two "offset" circuits with 
sufficient accuracy to produce the 
required results. The object of 
the invention is to simplify' the 
operation. 

As shown in the Figure, the 
anode of one of the IF valves V 
of n superhet receiver is connected 
to the HT supply through a re- 
sistance lt, and is coupled to the 
two clisc1:1111Mator circuits A, B, 
through condensers C, Cr. When 
assembling the set -the movable 
connection L is first placed on the 
contact r as shown, and the two 
circuits A, B, are then tuned 
exactly to the IF frequency. The 

The effect is secured by using aì 

photo -sensitive cell to explore a 
selected point, which is representa- 
tive of the character of the picture 
as a whole. The current front the 
cell is then applied either to regu- 
late a tone control'or to send out 
a pilot signal front the transmitter 
which automatically produces the 
required effect at the receiver. 

Kolster-Brandes, Lid., and C. N. 
Smyth. Application dale March 
2nd, 1937. No. 491502. 

0 0 0 0 

RADIOGONIOMETERS 

IN 
direction -finders of the 

Bellini -Tosi and Adcock types 
the aerial pick-up currents are 
transferred to a pair of small field - 
coils which produce a magnetic 
field orientated in the same direc- 
tion as the incoming signal. This 
direction is then ascertained by 
means of a small rotary search - 

Method of facilitating the initial adjustment of AFC circuits. 

connection L is next moved over 
to the contact 2, the tuning of 
both circuits thus being altered by 
equal and opposite atnotrnts. The 
connection L is the n permanently 
soldered in position. The required 
AFC voltage is taken off, as 
shown, from the load resistance 
Ru of the diodes 1), Dr. 

E. 1i . Cole, Ltd., and H. C. 
Roane, Jr. Application dale April 
261h, 1937. No. 493783.. 

0 0 0 0 

FIDELITY CONTROL IN TELE. 
VISION 

WHEN 
televising n scene, say, 

from a cinema film, the 
volume of sound heard from the 
receiver remains more or less the 
same, trr'spcclive of the apparent 
size of the actors. Thar is to say, 
it is the same when a large field of 
view is being shown, where the 
actors appear contpnr.ttively small, 
as when a close-up is being given 
or one or the principal characters.. 

In order. to produce a more per- 
fect illusion an automatic control 
is applied to stake f he speech 
heard during a close-up sowed as 
though it came front a nearer point 
than that heard during a normal 
scene. 

coil, the whole arrangement being 
known as a radiogoniometer. 

For correct operation the 1ì`,1F 
induced in the search -coil, ris the 
latter is rotated in the field, 
should conform strictly to a sine 
curve. Otherwise the directional 
readings are confused by what is 
known as octantal error. 

According to the invention the 
conditions likely to give rise to 
octantal error are avoided by wind- 
ing each of the field -coils in two 
layers, orte of which is laid at an 
angle of Go dcg. to the other. The 
two sets of windings are connected 
in series. 

Standard Telephones and Cables, 
Ltd., 1. R. J. James and G. P. A. 
Ll'agstaffe. Application docte, 
tllarch. 19th, 1937. No. 992323. 

0 0 0 0 

ELECTRON CAMERAS 

APICTURE 
to be televised is 

projected on to a photo -sensi- 
tive cathode, and the resulting 
electron stream is focused on to 
the plane of an anode, where it is 
swept to and fro, past a central 
aperture, by an applied scanning 
voltage. The electrons that pass 
through the aperture strike against 
a series of target electrodes, which 
form an electron multiplier 

FEBRUARY 2nd, 1939. 

housed in the same tube as the 
camera. 

According to the invention the 
whole device is rendered inopera- 
tive, during the idle. or flyback 
stroke of the scanning operation, 
by applying an intermittent nega- 
tive pulse to one of the target 
electrodes of the electron multi- 
plier. Preferably two pulses of 
opposite sign are applied simul- 
taneously to two electrodes, so 
that the signal current is cut off 
during the "flyback" stroke 
without producing any unbalanced 
impulse in the output circuit. 

Baird Television, Ltd., and 
V. A. Jones (addition to 470735). 
Application date March 23rcl, 
1937. No. 492602. 

0 a 0 0 

AVC DISTORTION 

WHEN, 
in order to prevent 

fading, an AVG voltage is 
applied to one or more of the RF 
stages in a wireless receiver, it is 
liable to do more than what is ex- 
pected of it, namely, to increase 
the amplification of those valves. 
As we know from the methods 
used to secure automatic tuning 
control, any change of grid volt- 
age tends to alter the effective re- 
actance of a valve, and, therefore, 
the tuning of any circuit across 
which it is shunted. This sets a 
definite limit to the degree to 
which AVG can be applied with- 
out causing distortion of the re- 
ceived signals. 

In order to remove this limita- 
tion, particularly in the case of 
the mixing valve in a superhet set, 
the frequency change clue to AVC 
voltage is offset by a compensat- 
ing voltage, which is derived front 
a resistance in the anode circuit 
aucl is applied through a con- 
denser to the oscillating grid of 
the valve. 

E. K. Cole, Ltd. Convention 
date (Sweden) May 151h, 1937. 
No. 492624. 

o 0 0 0 

"ANTI=FÄDING " AERIALS 

THE 
useful range of broadcast 

transmission is seriously 
diminished, particularly at night, 
by the reflection of high -angle: 
radiation from the Ileavistde 
layer. As is well known, the re- 
flected energy interferes with the 
direct or earthbound wave to pro- 
duce fading. 

There ale various known ways 
of reducing this high -angle or 
space -wave radiation. One is to 
use a single -mast antenna of suffi- 
cient height, and another is to use 
a shorter aerial provided with a 
top capacity or " roof," but both 
aro costly expedients. 

According to the invention, the 
required result is secured by using 
a mast antenna only slightly more 
than half a wavelength high, and 
by energising it, at a point about 
one -fifth of its height above 
ground, so that the phase of the 
current feci to the upper section is 
substantially 130 deg. out of phase 
with that supplied to the lower 
section. The resulting form - 
factor, or distribution of aerial 
current, is then such as to radiate 
a predominantly earthbound wave, 
with a relatively small vertical 
component. 

lfarceni's Wireless Telegraph 
Co., Ltd. (assignees of TV. D. 
Daltera). Convention date 
(U.S.A.), April 1611', 1937. No. 
491135 - 
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NATIONAL 
WIRELESS REGISTER 

THE MINISTRY OF LABOUR is issuing a booklet giving the details of various services which are essential 
for the defence of our country, and is asking members of the public to volunteer their services so that the whole 
efforts of the country may be rightly directed. Every individual can then be put to that task for which he is 
most fitted by previous training. A large percentage of readers of " THE WIRELESS WORLD " possess techni- 

cal qualifications which in many cases have been acquired from years of training and practical experience. In the event 
of a state of emergency arising, the defence services of the country will have a great need of wireless operators, teleprinter 
operators, and technical personnel capable of caring for and repairing wireless and light electrical apparatus. During 
the Great War the needs of the Services for operators were largely met, especially during the early stages by the 
voluntary enlistment of trained Post Office operators, but as Morse is no longer used in the Post Office, this possible 
source of supply is rapidly dwindling. It is therefore imperative that all our readers who have at least a good working 
knowledge of Morse or have other qualifications such as ability to service and repair wireless and electrical apparatus, 
should apply to help fill the vacancies which now exist in the R.N.V.(W.)R., the Royal Corps of Signals, T.A., and 
the R.A.F.C.W.R. 

Such applications will enable much valuable time to be saved and will facilitate volunteers being in their right 
position at the right moment if the necessity arises. 

Readers who are not at present in a position to volunteer in the above -mentioned Services are asked to complete 
the Questionnaire which is reproduced below, and post it without delay. From the answers to this Questionnaire a 
register of wireless experts who are willing to serve their country should an emergency arise will be compiled in con- 
junction with the Wireless Telegraphy Board. This Register will be regarded as confidential and the information 
contained therein will only be made available to the Defence Services. 

r. Name in full (in capitals) 

2. Permanent address 

3 Age 

4. State whether British by 

(I) Birch 

(2) Naturalised 
(If naturalised, state former nationality and date of naturalisation.) 

5. Give particulars of any technical degrees or other recognised qualifications 

6. In which of the following categories would you place your qualifications :- 
Research and design of wireless apparatus 

Servicing and tracing faults 

Construction of apparatus from blueprints and designs 

Wireless operating. State number of words per minute 

Teleprinter operating 

7. Have you a sound knowledge of wireless theory and the ability to read circuit diagrams 

8. Have you had war experience, if so, give brief details 

9. Are you already liable for service with any Force or Organisation ? (If so, state particulars) 

.o Have you any preference for service in either the Navy, Army or Air Force ? 

I I. Are you physically fit 

12. Present occupation 
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