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Our New Scope: Our New Price

question of enlarging the scope of this journal, it

having become abundantly evident that television
is only the most ocular development of a remarkable
new industry—that of Electron Engineering, which is
increasing in importance every day. It is quite impos-
sible to forecast the ultimate development of this indus-
try, but from the outline of its scope given in the article
overleaf, readers will gain some idea of the remark-
able possibilities. ~ The desirability, and almost the
necessity, of enlarging our scope has been pressing
upon us, but if we hesitated to make a decisive change
in the policy of this journal, it was because we had
pioneered television from its earliest days when, in spite
of the resolution and enthusiasm of John Logie Baird
and a few others, it was regarded as a mere dream;
and we take a very natural pride in having played our
part—a greater part than is generally known—in its
development.

P OR some long time we have been considering the

However, with the coming of war, special considera-
tions have compelled the closing down of the only
British television transmitter and have brought to a
close ‘‘ for the duration ”’ any popular development,
although it would be quite wrong to assume that there
is not considerable activity behind the scenes; this acti-
vity, however, is not likely to be given an opportunity
of interesting the public yet awhile. On the other
hand, there is at the moment, and will continue to be,
intensive research .into a dozen or more other branches
of the electronic science.  Such research may well
bring about, and will almost certainly do so, an im-
mense number of practical applications the importance
of which can hardly be exaggerated.

Everybody knows that during the last war there was
a remarkable development in wireless; remember, for
example, the electronic valve, known practically at the
time only to a relative few who were able, once hostili-
ties had ceased, to take advantage of their knowledge
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and in a brief time give the world the then astonishing
radio broadcast.

There will be similar, and possibly as important,
although not necessarily such spectacular, develop-
ments in the mnear future in the immensely
wide and evergrowing field of applied elec-
tronics in modern engineering, and it does not need any
special argument on our part to demonstrate that there
is sound sense in our change of title and enlargement
of scope. We shall continue to chronicle as before all
important development in television and in short-wave
reception, although we should not be serving the public
interest in drawing marked attention to war-time
development in short-wave transmission.

We are not blind to some imperfections in the present
issue but readers will realise that we have had our share
of the troubles with which all businesses are afflicted
at the present time. From our editorial and business
staffs we have lost key-men, and there are all the minor
difficulties associated with the sudden coming of war.
Thus, while our first number of ‘‘ Electronics and Tele-
vision ’’ is consequently not quite typical, we hope to
malke it more so as the months go by, and, in the mean-
time, judged by war-time standards, we hope readers
will agree that there is not much to grumble at:

Finally, our price! With deep regret we are com-
pelled by circumstances to raise our price or—frankly
—to join the host of publications that have been sus-
pended or put out of existence during the past few
week. We beg readers to accept our word that in
raising our price to 1s. 6d. we have not sought in the
very least to take advantage of them, the position being
simply that the war-time difficulties relating both to
cost and revenue have left us no alternative. We shall
hope to carry the great majority of our readers with
us, and they may be sure that we shall strive month
by month to give them excellent value in up-to-date
news and information on all the subjects within our
new scope.
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NEW ELECTRONIC APPARATUS FOR DIAGNOSIS OF MENTAL DISEASES

ELECTRICAL

IN THE

HUMAN

HE intimate relationship be-

I tween electricity and the func-

tions of the human body has
been known for a long time—in fact
since the time that Galvani demon-
strated his classical experiment on a
frog’s leg. From this demonstra-
tion has arisen the whole investiga-
tion into the forces which control our
‘“ living and being,’’ and as new dis-
coveries are made the similarity be-
tween the
modern electrical communication sys-
tems becomes more and more appar-
ent.

Every movement is undertaken in
response to a signal received or trans-
mitted from the brain, the nature and
characteristics of the signal being as
distinct as those of a telegraph code.
These code messages, transmitted by
means of the nerves, serve to actuate
the various muscles and co-ordinate
our movements to the finest degree of
precision. Damage to the nervous

network inevitably results in loss of
efficiency, although it may not be

human organism and

ACTIVITY

BRAIN

This article describes animport-
ant application of the high-gain
amplifier to electro-physiological
research, and is reprinted from
the “ A.E.I. News," the Journal
of Associated Electrical Indus-
tries, Ltd., by permission.

Fig. 1.

The amplifier connected to the scalp by small

pad electrodes. There is no discomfort to the patient.

immediately apparent, but damage to
the main transmitting centre, the
brain, has such disastrous results
that an increasing amount of time
and money is being spent on the en-
deavour to find out the cause and
cure of such defects.

The latest aid to the diagnosis of
brain disease is an instrument which

goes by the name of the ‘‘ electro-
encephalograph —roughly  speak-
ing an electrical brain-writer.  Its

development followed on a discovery
by the German physiologist Berger,

Fig. 2. Recording pens on a paper chart give a continuocus indication of cell activity in the
brain.

in 1929, that the cells composing the
brain were capable of developing an
electrical potential in a similar man-
ner to the potential developed in
muscular and nervous tissue.

Brain
Waves

Berger’s ¢ brain-waves were
looked on in the nature of a curiosity
for some time, mainly owing to the
lack of suitable precision apparatus
with which to record results; and it
was not until the work of Adrian,
Matthews, and other physiological
experts showed that muscle and
nerve potential could be recorded ac-
curately that attention was turned to
Berger’s work.

W. Grey Walter, a Cambridge
physiologist, has devoted several
vears to the development of a suit-
able apparatus for recording the elec-
trical activity of the brain, and the
results of his work are now embodied
in the Ediswan electro-encephalo-
graph made under his direction.

To understand the results obtain-
able, it is necessary to remember that
the brain in a normal condition is the
seat of various minute electrical im-
pulses, almost in the nature of ran-
dom discharges between cells. These
potentials are only of the order of
10-50 microvolts, but can be detected
by means of electrodes placed on the
surface of the scalp.

In order to render these small

»
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Brain Wave Activity

changes in potential easily visible on
a record, enormous amplification is
required, and amplifiers having a
gain of 3-10 million have been con-
structed. The output from the am-
plifier is recorded by means of a cath-
ode-rav  tube and photographic
paper, or by ink writing mechanism
using a continuous roll of paper.
The apparatus has three identical
high gain amplifiers connected 1o
three cathode-ray tubes. The reason
for the triple combination will be seen

complete re-wiring has had to be
carried out in some cases.

To minimise hum picked up from
the apparatus, high-tension batteries
are used for the amplifier supply, and
these also enable stable operation to
be obtained even at the maximum

gain.
Nature of
Records

The electrical phenomena first dis-
overed by Berger, to which the

later in the explanation of the prin-
ciple of the diagnosis. A common
time sweep circuit deflects the beams
of the tubes simultaneously across
the screen at a speed of 1-2 traverses
per second, and the long afterglow
of the screen enables the movement
of the beam to be easily followed. The
amplifiers are connected to the
patient by special silver electrodes
which are pressed on to the scalp and
held in place by rubber bands. A
valuable point about the apparatus
is that it i1s perfectly safe in use and
there is no danger nor discomfort to
the patient.

Interference
Precautions

With such high amplification, care-
ful precautions have to be taken
against electrical interference, and it
is sometimes necessary to use a
shielded room. Even the electric
light mains are a source of consider-
able trouble, and in pld buildings

Fig. 4 (top) and Fig. 5 (bot-
tom). Records taken from
an anaesthetised patient and
from an unconscious patient
with brain trouble,

Fig. 3 (left). How the focus
of abnormality is located by
the apparatus.

name ‘‘ Berger rhythm ’’ is some-

times applied, consist of slow
rhythmic changes in potential be-
tween two points on the scalp, the
changes occurring at the rate of ap-
proximately ten per second.  This
phenomenon is only noticed when the
patient has the eyes closed, as mental
activity associated with seeing ob-
jects upset the rhythm altogether.

A second tvpe of wave activity is
associated with depressed or nervous
subjects and is slightly quicker in
rhythm (18-25 per sec.), and occa-
sionally even quicker waves have
been observed.

These rhythms are all obtained in
normal subjects, but it is in abnormal
cases or in those under the influence
of drugs that the most remarkable
differences are observed.  Under
ether anzsthesia, the electrical effects
talke the form of slow waves of much
greater amplitude which appear to
spread over the whole area of the
brain, and these are easily distin-
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guished from the normal variations
referred to above.

The slow abnormal waves are also
present in cases of brain disturbance,
whether due to incipient tumours or
well-established growths, and it is
this factwhich makes the instrument
so valuable for the diagnosis of
disease. Another important point is
that the seat of disturbance is usually
clearlv defined, almost as though
there were a definite source of electro-
motive force in the brain.  This

source is relerred to in clinical work
as the ‘‘ focus ' of the disturbance.

Exploring

The object of the surgeon is to ex-
plore the surface of the scalp and
narrow down the field of search until
he locates the focus with accuracy.
In the great majority of cases this
enables him to operate on the seat of
the trouble immediately, without the
necessity of exploring further.

To lorate the focus accurately three
pairs of electrodes are necessary, and
their action is shown in the diagrams
of Fig. 3.

In the diagram in the left upper
corner, the focus is assumed to be
under one of the electrodes marked
‘““1.”"  The other electrode of the
pair is connected to one of the ““ IT
pair, and so on to form a series
‘“ chain ’’ of exploring points.

Il we assume that the focus gives
rise to an impulse of negative polar-
ity, this will appear on the recording
screen as a peak in the upward direc-
tion, shown above the diagram.

As each of the other electrode pairs
is in series with No. 1 pair, this peak
will be repeated on each of the records
in the same direction.

Now, in the diagram on the right,
assume that the focus is moved to the
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point shown under the junction of
Nos. 1 and 2 electrodes. The direc-
tion of potential impulse will then be
in the opposite direction in No. 1
pair, and in the original direction in
Nos. 2 and 3. The peak on No. 1
record will thus be reversed, while
those on the other two will be un-
changed. :

A similar change will be seen in
the lower left-hand diagram, while
in the lower right-hand diagram the
focus is at the other end of the chain
and the polarity of all the potential
peaks is reversed.

The position of the focus in rela-
tion to the electrodes is thus seen by
observing the phase relationship be-
tween the three records while the
electrodes are moved to different
positions on the scalp.

Fig. 4 shows a typical record ob-
tained [rom the apparatus. In this
case the patient was under ether
anaesthetic, and it will be seen from
the time marked on the chart that the
frequency is about 2-3 per second.
Fig. 5 was taken from an unconscious
patient suilering from brain trouble

and the similarity in the record will
be apparent.

Both the records are quite easily
distinguished from the higher fre-
quency and smaller amplitude of
trace obtained on a normal subject.

Although the equipment is prim-
arily intended for use in the diagnosis
of brain disorders, the fact that it
consists of a high gain amplifier and
cathode-ray tube allows it to be used
for any phyvsiological research in
which minute potentials have to be
studied or recorded. For example,
one tube may be used to record an
electrocardiogram (heart action poten-
tial) while the second and third record
the brain potentials.  Heart sound
potentials may be picked up by a
microphone and amplified, the record
being compared with the electrocardi-

ogram.

The apparatus was shown at the
Ediswan stand at Radiolympia,
where diagrams and explanatory

labels showed the lay visitor how this
important apparatus is helping to
add to medical knowledge and assist
workers in the field of mental science.

QRT
By R W. H. Bloxam, XGM6LS

a dapple grey horse called at my

house and collected my large loose-
coupled aerial tuning inductance,
several other loading inductances (all
with their brass rods and sliders), three
crystal detectors, headphones, and the
antenna, complete with spreaders. This
antenna was the only one in the town
of 30,000 inhabitants, and had always
been to 49,999 of them a local object of
wonder and great speculation, as its
huge shell insulators gave it a very
imposing appearance—nothing like it
graced the landscape for many miles.

IN August, 1914, a red van drawn by

Once again the clouds of war have
broken, and so the last ¢ test ’’ call has
gone out, and as far as British ham
stations are concerned our cherished
bands are silent.

Let us hope that it will not be long
before we have the right to use them
again.

Somehow that last OSO had a great
kick in it. Rumours of an imminent
QRT were current, on the 7 mc. band
anyway, for a considerable time before
the gong sounded, indeed it was amus-
ing to hear some of the comments and
conjectures which passed between sta-
tions. Omne optimist was heard to re-
mark that he understood the QRT was
not going to be general, but merely that

the G.P.O. was not going to issue any
new licences !

Of course, there are many good rea-
sons why a general cessation of private
experimental transmissions is necessary
in time of war. Apart from the possi-
bility of QRM ou such bands as are
useful to the Services, there are other
important reasons, some of them not
being obvious at first sight.

At the time of writing, information is
to hand that the G.P.O. are collecting
transmitting apparatus once again, but
obviously the task is somewhat more
formidable this time, amounting as it
must to over 2,000 stations.

Apart from the cost, the amount of
storage space required may be imagined
by multiplying one’s own junk pile by
the approximate number of stations,
plus a wide margin for fellows like
Jones who -built a new transmitt=r each
month !

It all seems rather purposeless any-
way, because that mythical spy fellow
wanting to tell the enemy why they are
not winning the war is hardly likely to
be found among the ranks of the
licensed transmitting fraternity, whose
credentials have all been inquired into
before licences were granted to them.

No, that fellow’s QRA will not be
found in any Call Book.

Many of the younger members of our
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fraternity will now be ‘ brass-pound-
ing ’’ in one or other of the Services;
and those of us who by reason of age
or engagement on other duties are com-
pelled to relinquish our keys, wish them
vy 73, Good Luck, and a speedy return
to ham radio.

We shall look forward to hearing the
old familiar call signs over the air once
more.

It seems a pity that no form of emer-
gency network or other communications
system has been evolved from the very
good material and skilled operators that
would have given willing service to
help at home.

However, help can be given in other
directions, and in spare moments as are
left one may dream and plan that new
modulator, on paper at any rate, and
nmiaybe, who knows, the XYL may even
get that cupboard door fixed that has
waited a couple of years,

Influence of Cathode Rays on
Lununescent Screens

Experiments have recently been
made on the effect of continuous
luminescence produced by a cathode
ray on an insulated screen in a high
vacuum cathode-ray tube.  These
experiments show that:—

1. The charge imported by the ray
‘o the screen leaks off at the same
rate.

2. The screen potential is always
positive with regard to that of the
cathode.

The areas of the screen impinged
by the cathode ray shows a decrease
of brightness as a function of the
time of impingement according to a
logarithmic law. This effect can be
attributed to two reasons:—

1. The primary electrons liberate
metal atoms out of the screens sub-
stance, producing a blackening of the
fluorescent layer, and thercfore a
weakening of the produced light.

2. Some of the liberated metal
alonis move in front of or into the
luminescent centres of the sub-
stance and prevent the transfer of the
energy required for the production of
light. It can be shown that at the
same time a regeneration process 1s
present. This regeneration is due to
the partial retransfer of the metal
atoms into their original positions in
the crystal grid whereby the affected
luminescent centres regain their
luminosity.

Experiments with intermittent elec-
tron impingement show that re-
generation can be increased thereby.
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ASPECTS or TELEVISION

DISCUSSED AT THE TELEVISION
CONVENTION — OLYMPIA, 1939

S announced last month a Tele-:
vision Convention which was

open to the public was held at
Olympia during the last week of the
exhibition. The chairman was Mr.
H. J. Barton-Chapple.

The first speaker was Mr. R. G.
Clark, of Mullards, who spoke of the
value of intelligent observation by
the public, and said that it must be
realised that those engaged in tele-
vision were creating a new system.

Mr. Clark emphasised that the de-
sign of transmitter and receiver were
closely interlinked, and that the most
important matter was the question of
definition. The standard was deter-
mined largely by the carrier
frequency and the range of
frequencies was limited. The use of
a lower frequency would lead to
trouble  from interference  and
multiple 1mages, and the definition
would be lower. A higher frequency
would still present the multiple image
problem and would give less range,
while the generation of the necessary
power would be very difhcult, if not

impossible.  The present standard,
he said, represented the middle
course  between  prudence and
rashness.

Mr. Clark said that many trans-
mitters would be needed even for a
limited national coverage, and that
the provision of separate studios was
not favoured on account of their cost.
This left the possibility of linking the
transmitters to a single studio either
by H.F. cable or by U.H.F, radio
links. The former was not simple,
and its cost was high, while the latter
were liable to interference.

The past yvear had shown real
engineering development. The pro-
duction of special types of valves had
simplified receivers and gave them
greater reliability.  The C.R. tube,
too, had been improved in every way
—it was more compact, had a smaller
and more uniform spot, had greater
sensitivity, and a better screen of im-
proved colour and higher luminosity.
Controls on receivers had been re-
duced to a minimum,

Mr. T. C. Macnamara, of the
B.B.C., dealt with transmitting prob-

lems. Considerable improvement had
been made in details in the last vear,
and the most important was the
introduction of a second studio. The
provision of a central control room
was also important,

Cameras had been improved; the
Marconi-E.M.I. tubes gave better
definition and contrast than a year
ago, and their colour response was
more consistent.  Studio lighting
was better; much knowledge had
been gained from the practice of film
studios, but television had its own
problems. The reason for bad light-
ing, which he admitted did occur at
times, was inadequate time f[or full-
dress rehearsals. It was generally
agreed that outside broadcasts were
the most unportant, for there was no
other visual medium with a com-
pletely topical flavour.

Much work has been done in the
installation of O.B. gear, and several
methods of linking it up with Alexan-
dra Palace were available—U.S.'W.
radio, balanced cable and balanced
cable plus telephone line. It was
possible to use 1 to 4 miles of
ordinary telephone line with a re-
peater every mile.

Referring to the range of Alexan-
dra Palace, Mr. Macnamara said that
it had been expected to be about 25
miles, but it had turned out to have a
safe range of nearer 35 miles. Good
reception had been obtained up to 7o

miles. The range was limited by
car-ignition interference. If all cars
were fitted with suppressors the
range would be very greatly
increased.

Ultra-high

Frequencies

The next speaker was Mr. Owen
Harries, who dealt with the possi-
bility of using wavelengths below
two metres. He stressed the need
for new research on such wave-
lengths, both on their production and
on their propagation. He was of the
opinion that there would be no abrupt
change of field strength at the lLiori-
zon, and he did not think that with
high power the range would prove
unduly limited. The difficulty was to
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generate high power, and up to the
present only a few watts had been
produced.

In America a method had been de-
veloped in which a beam of electrons
in an applied field had a natural
frequency and a negative resistance.
The difficulty was that the wave-
length depended on the voltage and
current, and no one had yet shown a
way of amplifving or modulating
with such systems.

It was practicable to transmit very
short waves down a metal tube with
conductive walls, and by placing a
horn at the end, reflections could be
avoided. The system was reminis-
cent of a speaking tube and was
highly directional.

Mr. Harries also referred to the
possibilities  of  micro-waves in
medical practice. They had been tried
in Germany for anzsthesia, and vwere
said to have no after-effects. A
U.H.F. field applied to the head re-
sulted in unconsciousness which
lasted as long as the field was applied.

During the discussion  which
followed Mr. Davis expressed his
conviction that the British television
system was sound. The adoption of
405 lines was originally a bold
decision which had been justitied by
events, and he did not think a change
would be necessary for years to come,
In the case of cinema ftelevision a
greater number of lines would be de-
sirable because of the direct com-
parison with films.

Mr. Lance expressed the view that
more elaborate aerials and new
circuits for ignition interference sup-
pression would be the next develop-
ments. Dipoles had been used for
vears, but he hoped that something
better might be found. :

Mr. Barton-Chapple asked if it
were possible to screen micro-waves

adequately so that they would not °

prove dangerous to the engineers,
and he also referred to the possibility
of using vertically and horizontally

polarised waves of the same
frequency without mutual inter-
ferance.

In reply Messrs. Clark, Macnamara
and Harries agreed that the screening
of micro-waves was difficult. They did
not feel that it would be possible to
avoid interference between stations
on the same wavelength by using
vertical polarisation for one and hori-
zontal for the other on account of the
tilting of the wavefront. Tilts of 20
degrees had been measured on the
Alexandra Palace signals.
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contributed much to the improved
performance of the receiver, Charac-
teristics of the valve are given helow.
Mullard EEgo0 secondary emitter valve
Mutual conductance 14 mA per volt
Input capacity 7.7 mmfd.

Output capacity 7.7 mmfd.

Grid damping 9,000 ohms at 435 Mec.

This receiver illustrated the fact,
often met in high frequency work,
that the most eflective design from
the point of view of performance is
that which leads to the simplest and
most compact construction.

This trend in the receivers gener-
ally is illustrated in the drawing, Fig.
5, which shows the move towards
compactness of design, while the
graphs of performance show how the
receivers at the same time have im-
proved both as regards picture quality
and signal sensitivity.

In conclusion, the writer would like
to thank Messrs. Baird Television,
Ltd., for permission to publish this
article.

Mention of ¢ Electronies and Television

& Short-wave World °° when corres-

ponding with advertisers will ensure
prompt attention.
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Fig. 5. Relative receiver sizes and relative performances in the last three years.

Television in Italian War
Planes

Squadron Already Equipped

AJOR C. C. TURNER, writ-

ing in the Daily Telegraph and

Morning Post, says that ac-
cording to a New York newspaper
Italy has an air squadron equipped
with radio television sets.

It is claimed that difficulties due to
the weight of the ordinary television
installation, and to the need for very
strong light, have been overcome.
"T'he installation, it is stated, has been
reduced to ‘ flying  weight, and
daylight, even without direct sun-
light, is sufficiently strong.

At first the application of this dis-
covery was limited to transmission of
pictures of cloud formations to a
ground station, or similar pictures
from the ground to the ’plane, but it
is now claimed that from a ’plane at
. a height of 6,000 ft. a motor car on a
road can be seen clearly enough to
recognise its make. A television
range of 100 miles is said to be
attained.

The application of this discovery to
¢ spotting ’’ for the artillery is fore-
shadowed, and may ecven now be
practicable.

Experiments have been in progress
in several countries for some time.

The televising of actual scenes
from the air should not be confused
with the employment of the infra-red
ray for ‘‘ seeing '’ objects, such as
’planes or ships, hidden in fog. As
long ago as August 23, 1935, The
Daily Telegraph reported on an
invention which revealed to the
observer a ’plane four miles away in
cloud and a ship 12 miles distant.

Air Ministry
Research

Four years ago the Air Ministry
financed television research under-
taken by the National Physical
Laboratory.  This had in view the
installation in a ’plane of a screen on
which the pilot could see a spot, re-
presenting his ’plane, moving over a
map of the aerodrome, and enabling
him to approach and land in fog.

This was a very different method
from that of the Lorenz, or other
‘“ blind ** landing system, which
guide a pilot during his approach,
and inform him automatically of his
height from the ground as he comes
in,

In a decree by

August, 1933,

WwWW.americanradiohistorv.com

Hitler directed that television in Ger-
many should be placed under the Air
Ministry.  All television apparatus
came under regulations relating to
military equipment. The fact that
television can be used in war was at
that time new to the general public.

Luminescent Aftcrglow

The afterglow of luminescent sub-
stances excited by cathode rays can
be represented by two exponential
curves giving a satisfactory approxi-
mation of the initial part and the end
of the curve showing afterglow as a
function of time. The curve shape
of the afterglow depends on the ex-
citation intensity.

If* interrupted excitation is used
the measurements show a strong de-
crease of the degree of modulation
for high frequencies, for instance, of
a few per cent. for 105 cycles per
second. Different luminescent sub-
stances give different steepness of
curves, showing degree of modula-
tion as a function of frequency. The
degree of modulation is calculated on
the basis that the afterglow curve
consists of one and of two e-func-
tions.
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R, =value, approximately 20,000
ohms, to make M read o-20
volts. Bias battery, standard
0-16% volts.
Fig. 5b.—

V.=Mullard PM202 or similar.
C,=value, as lor Fig. za.

‘l: ba 1 bR 3 P
Rl': ) I} P oM

Bias battery, standard o-16%
volts. Anode battery, stan-
dard o-16% volts.
Fig. 6.—

V, '=as for Fig. 3b.

C,=value, o.o1 mfd., mica dielec-
tric, T.C.C. type M, Dubilier
type 670, or similar.

R, '=value, 5-10 megohms.

C,=value, 0.1 mfd., mica dielecfric
(Dubilier type 577 or similar).

P, =as for previous circuits,

R,=value, 1,000 ohms (approx.)

1 watt type.

=value, approx. 20,000 ohms, to
make M read o-2o0 volts.

R,=10-30 ohms (not critical, see
text). Anode battery voltage,
16-20 volts approx.

Fig. 7.

All values as for Fig. 6, except the

following : —

R,=value, not less than 10 megohms.

C,=as for C, in this and previous cir-
cuits.

P,= as for P, in this and previous cir-
cuits.

R,=value, 5,000 ohms, ; watt type.
R,=value, approximately 5o,000 ohms,
to make M read o-50 volts.

Grid bias battery, o-g volts stan-
dard. Anode battery voltage, 30-

2

R

3

50 volts.

Fig. 8.

R, and R,=value, 0.200 ohms each (see
text).

Fig. g.—All values as for Fig. 7 except :

R,=value, 0.5 megohm max.

R, =value, 250 ohms, 1 watt type.
Grid bias battery, o-44 volts stan-
dard.

Fig. 10.

R, and R, as for Fig. 8.

V,=Mazda AC/HL, AC/P or similar.
Owing to the ‘¢ cathode load”
type of circuit, the factor is not
important.

C,=32 mfd. electrolytic, 100-volt work-
ing (T.C.C.).

C,=s500 mfd. electrolytic, 12-volt work-
ing (T.C.C)).

C,=500 mfd. electrolytic, 12-volt work-
ing (T.C.C.).

R, =500 ohms, 1 watt type.

R,=to suit input impedance required.
For general purposes, :00,000
ohms.

The Westectors are both type Hi.
Anode battery voltage 60-t120-volt
(according to valve).

Fig. 11.

V,=Mazda AC/HL or similar.
(Note: Any good make of inter-
valve transformer of low ratio,
say, 1:3, will serve for T.)

V,=Marconi-Osram D42z or similar.

V,=Mazda AC/P or similar,

R,=500 ohms, 1 watt type.

R,=as for Fig. 10.

.=10,000 ohms, 1 watt type.

R, =1 megohm.

R,=% megohm max.

R, =500 ohms (potentiometer).

R =optional, according to voltage of
anode supply.

R, =20,000 ohms, 3 watt type.

C,=50 mfd., 12-volt working.

C,=50 mfd., r2-volt working.

C,=8 mifd., 200-volt working.

C,=o0.25 mfd. paper.

P =500 ohms.
Anode battery
volts.

Fig. 12.

V, =Mullard P.M.202 or similar.

C,=o0.1 mfd. mica dielectric (Dubilier

type 577).

voltage 150-200
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C,=o0.1 mfd. mica dielectric (Dubilier
type 577).

P, =400 ohms.

P,=400 ohms.

R,=100,000 ohms.
Anode battery voltage 30-36 volts.
Grid bias o-g-volt standard.

Fig. 13.

V, =Marconi-Osram L.z10 or gimilar.

V,=Marconi-Osram H.z or similar.

C,=as for Fig. 12.

C,=as for Fig. 12.

P,=as for Fig. 12.

P,=as for Fig. 12.

R, =250 ohms, 1 watt type.

R,=250 ohms, 1 watt type.
Anode and grid battery voltages
as for Fig. 12.

Fig. 14—All values as for Fig. 7, ex-
cept for the following :—

R,=50,000 ohms.
M to read o-100 microamps.
Anode battery voltage to be ad-
justed to give best value of stand-
ing current. Suggest 30 volts for
first trial.

Figs. 15 and 16.—See text.

Mcrcury—arc Lamps for
Studio Lighting

SE is now made in the General
l |E1ectric (U.S.A.) television

studios for illumination pur-
poses of water-cooled mercury-arc
lamps. A battery of four units con-
taining 12 lamps is employed having
the light output equivalent to that
provided by nearly 30,000 watts ot
incandescent light and at the same
time giving off no appreciable
amount of heat.

The lamps are about the size of a
cigarette and have an exterior of
quartz. Surrounding the tube is an-
other quartz jacket through which
water passes at the rate of three
quarts a minute, to prevent destruc-
tion of the lamp by intense heat. The
water, in passing around the tube,
transinits go per cent. of the heat
away from the light source, and as a
result, little heat is dissipated into
the studio.

This new mercury lamp radiates
more than two and one-third times
the light given off by an incandescent
lamp of the same wattage. The
twelve 1,000-watt lamps used in the
G.E. television studio have a total
light output of #80,000 lumens, while
the same wattage of incandescent
lamps would give only 330,000
lumens: Also in the new lamps
more than go per cent. of the infra-
red radiation is absorbed in the cir-
culating water and there is no risk
of burn.

WwWW.americanradiohistorv.com

The cooling system of the lamps is
equipped with a pressure-operated
switch -and magnetic valve because
the water in the jacket must be
moving before the lamp is lighted and
because the lamp must be turned
off automatically in the event of
failure or reduction of the water
supply. The lamp is filled with
argon gas and, when lighted, a pres-
sure of more than 1,000 pounds per
square inch is developed within the
quartz jacket. Two rubber hoses
connect to each of the lamp units,
one leading from a tap at one of the
studio walls to allow water to pass
into the lamps, and another carrying
the warmed water from the lamps to
waste.

It is announced that Los Angeles
will soon have the highest television
aerial in the United States. Plans
for the new site of station W6XAO
call for an aerial at least 100 ft. above
the transmitter building overlooking
Hollywood. Since a nearby moun-
tain is 17,000 ft. high, W6XAQ’s
stream lined aerial will surpass the
altitude of New York’s Empire State
Building by one and a half times.

Other eastern stations hampered
by the lack of suitable sites have
established their transmitters many
miles from the populated centres. The
Don Lee station is only 2% miles
from the centre of Hollywood.
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A RECORD OF PATENTS AND PROGRESS

RECENT

DEVELOPMENTS

Cathode-ray Tubes
(Patent No. 506,454.)

The figure shows a cathode-ray
tube designed to generate oscilla-
tions of a sharply-peaked character.
The electrons from the cathode C are
first focused into a narrow beam,
which is then deflected from side to
side by-the plates D, D1 so that it
strikes first against one and then the
other of a pair of anodes A and Aix.

=3 L

mmﬁﬁ@m‘ #n

e

Transmitting tube with sharply peaked
output. Patent No. 5064564.

These are curved to the shape
shown, with the end of plate Az
overlapping, but not touching the
plate A. They are connected by ex-
ternal leads to the primary winding
P of an output transformer, which is
also coupled to a coil L1 which feeds
back deflecting-voltages to the plates
D, Di1, so that the oscillations are
self-sustained.

The curvature of the anodes A, Ax
1s such that all the electrons in the
deflected beam strike simultaneously,
so as to produce the maximum volt-

Corporation ::

Ltd. 2

age across the output coil P in the
minimum time. In other words
they produce a large peak of current
of relatively short duration, which
can be modulated by signals applied
to the control grid G through a lead
S.—Farnsworth Television Inc.

Adaptors for Producing Colour
Pictures

(Patent No. 505,912.)

In the standard B.B.C. television
transmission, four-fifths of the time
between one frame and the next is
occupied by the train of picture sig-
nals plus the associated line synchro-
nising impulses. The remaining
one-fifth is occupied by the framing
impulses only, and contains no pic-
ture signals.

Advantage is taken of this fact to
convert a black-and-white picture
into one in natural colours.

An adaptor box is inserted before
the camera at the transmitting end.
It contains three coloured glasses one
red, one yellow, and one green. The
glasses are carried on an endless
band which is driven at constant
speed so that during the time-inter-
val occupied by one frame the red
filter is operative, during the next
the yellow, and so on. The filters
are changed-over during the idle
‘“ fifth ' of each framing period,
when no picture signals are being
transmitted. A similar adaptor,
controlled to run at synchronous
speed, is used at the receiving end.
—Marconi’s Wiveless Telegraph Co.,
Ltd., and D. L. Plaistowe.

Iconoscope Tubes
(Patent No. 506,237.)

The usual method of generating
television signals in a transmitting
tube of the Iconoscope type is to pro-
ject the picture on to a mosaic screen
of photo-sensitive cells, so as to form
an ‘‘ electrical image ’’ on the screen,
which is then discharged by a scan-
ning stream of electrons from the
gun of the tube. As each of the
mosaic cells is discharged, a pulse of
current flows to a metal plate at the
back of the screen, and then through

PATENTEES
Farnsworth Television Inc. 2
Telegraph Co. Ltd., and D. L. Plaistowe ::
Radio Akt., D. S. Loewe ::
F. Ring ]
Wikkenhauser, and J. Sieger

Marconi’s Wireless
Hagzeltine
Ferranti

Scophony Ltd., G.

a load resistance to form the signal-
ling current.

According to the invention, the
signal currents are collected by a
second anode, mounted near to but
separate from the mosaic screen, and
coupled to an output resistance. As
the scanning-stream moves across
the mosaic cells, electrons are liber-
ated partly by photo-electric action
and partly by secondary emission,
and both streams are utilised to
build-up a stronger signal.—Hazel-
tine Corporation.

Scanning Discs
(Patent No. 506,691.)

One method of reducing the effect
known as ‘‘ keystone distortion '’ in
mechanical scanning-systems is to
project the light at an angle to the
plane of the scanning-disc instead of
at right-angles to it. This naturally
reduces the effective cross-section of
the emerging ray of light by a fac-
tor proportional to the sine of the
angle of incidence of the light. It
is also found to increase the loss of
light due to reflection and dissipation
by some fifty per cent.

According to the invention, these
disadvantages are avoided by first
punching out from the scanning-disc
holes of a comparatively-large dia-
meter, and then ‘‘ backing ’’ them
by a thin sheet of copper in which
holes of the right diameter have been
made. The latter are preferably
made slightly longer in one direction
than the other, i.e., rectangular or
oval, instead of square or circular, so
as to reduce the ‘‘ shuttering *’ effect
on the inclined ray of light.—Radio-
Akt. D. S. Loewe.

Time-base Circuit
(Patent No. 506,836.)

The figure shows a back-coupled
saw-toothed oscillation-generator in
which the amplitude of the currents
fed to the deflecting coils can be re-
gulated, without any falling-off in
linearity.

The wvalve V is a low-frequency
power pentode, back-coupled at T
and feeding saw-toothed currents to

The information and illustrations on this page are given with permission of the controller of H.M. Stationery Office.
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IF YOU WANT THE BEST
WAR PICTURES YOU
MUST HAVE

'WAR PICTORIAL

PUBLISHED FRIDAYS PRICE 3°

| PRINTED IN PHOTOGRAVURE “WAR |}

| PICTORIAL” WAS AN INSTANTANEOUS |
| SUCCESS AND IS NOW RECOGNISED AS THE |

BEST WAR WEEKLY

To avoid disappointment place a regular

order with your newsagent TODAY

| WARSECRETS! WAR FEATURES! WAR PICTURES!
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Frequency Modulation for Broadcasting

for the construction of a new

broadcast station in Schenec-
tady that will operate on the recently
announced  frequency  modulation
system developed by Major Edwin H.
Armstrong.

The transmitter for the new
station will be located in the building
now housing General Electric’s tele-
vision transmitter on the Helderberg
Mountain, 12 miles from Schenec-
tady. It is expected that the new
station will go on the air in about two
months time,

General Electric has been conduct-
ing frequency modulation tests for
some time on its 150-watt ultra short-
wave station W2XOY. These tests
and subsequent ones have shown that
at least g6 per cent. of all natural and
man-made static is eliminated in the
new system. Coverage is limited to
approximately twice the distance be-
tween the transmitting aerial and the

I :QL‘]PMENT is now being built

THE ELECTRON

The ELECTRON is a minute particle
with a negative charge equal to 4.77 x
10-10 glectrostatic units.

Its mass is a hypothetical quantity
which is expressed as the ratio of the
force applied to the acceleration pro-
duced, and is equivalent to 8.96 x 10-2
gms.

Because of the charge on the electron
the apparent mass increases as the
veloeity increases.

The ratio of the charge to the mass
of the electron is 5.32 x 10-1? electro-
static units per gm. This ratio is usually
written e/m.

The veloeity imparted to an electron
by an accelerating potential is given
by the equation :

5.32 x 10'4/V cms. per sec.
where V is the accelerating potential.
This is only true for slow moving
electrons.

horizon, which should provide good
reception for about roo miles from
the Helderberg transmitter

Standard broadcast receivers are
unable to receive programmes trans-
mitted on the new system and General
Electric recently announced regular
production of a full line of sets built
to receive the staticless programmes,
one of which also makes available
standard American broadcasts,
foreign and domestic short-wave
stations, as well as television sound
programmes and which can be used
in conjunction with a television
picture receiver.

The radio stations familiar to every-
one to-day employ what is known as
the amplitude method in broadcasting
programmes. This system projects a
constant carrier stream of waves
which produces the humming sound
that is heard when a station is quiet.

Sounds striking a microphene pro-
duce waves which mix with the
carrier wave, and they leave the
studio together. Unfortunately, static
also mixes easily with this carrier
wave.

With the frequency modulation
system, the carrier wave is juggled so
that it vibrates at the same frequency
as the sounds in the studio. Because
the carrier wave is constantly shift-
ing, static has no opportunity to mix
with the carrier wave. All who have
heard programmes broadcast by the
new system praise its improved
fidelity.  The frequency modulation
system operates on an ultra short-
wave band.

Besides its sound qualities, the new |

system makes room for many new
stations, since many stations may
operate on the same channel. In
standard broadcasting in [U.S.A.
some 730 stations now occupy 105
channels. Under frequency modula-
tion it will be practicable to assign
frequencies  to as many or more
stations by using only the five

channels already established, since

the characteristics of the new system
result in the elimination of inter-
ference between stations. It is im-
possible for one station to interfere
with another, since no two stations
can be heard at the same time even
though both may be broadcasting on
the same wavelength. In tests con-
ducted from a station in Albany and
another experimental station in
Schenectady, both broadcasting on
the same wavelength, it was found
that a receiver installed in a motor car
travelling Dbetween Schenectady and
Albany would first receive the
Schenectady programme and when
half-way to Albany would suddenly
receive the programme from Albany.
At no time was there inverference be-
tween the two stations, and it was
even found that at a certain point be-
tween the two cities it was possible to
alternate reception from the two
stations simply by bending the horse-
whip-type aerial used on the car.
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LISTENING ON
THE SHORT WAVES

The present state of World affairs has created ex-
ceptional interest in the news and views expressed
over the World’s Short-wave broadcasts. It has also
reduced to a considerable extent the entertainment
over the medium and long wave bands, therefore, any-
thing you can do to improve your reception on the
short waves will add to your pleasure.

CLIX offer a CONTROL PANEL which carries out
an important duty, since it obviates the sudden ces-
sation of load on the output valve. In the case of a
Pentode it can be very disastrous since the voltage on
the auxiliary grid will build up and seriously impair the
emission of the valve. This must happen when an
Internal speaker is disconnected before connecting to
Headphones or Extension spegker.

CONTROL PANEL
Gives instantaneous
method of switching
Extension Speaker in
or out and allows In-
ternal Speaker to be
kept in operation or
cut out. Also excel-
lent for switching in
Headphones for DX
listening, etc.

Frice cemplete as 1,-
; -
illustrated ...

CLIX also have a range of Frequentite (ceramic) com=
ponents which prevent losses in high frequency
circuits.

Full details of these components is given in CLIX latést
Catalogue. Free on request.

EL1X

British Mechanical Productions Ltd.,
| Church Road, Leatherhead, Surrey.

RADIOMART

Business as usual

LARGE STOCKS OF ALL TYPES OF
SHORT-WAVE & COMMUNICATION
EQUIPMENT INCLUDING AMERICAN

VALVES.
Accredited

NATIONAL

Agents
CONTRACTORS TO : G.P.0., Air Ministry, Crown
Agent for Colonies, Signal Corps, Police Forces, etc.
SPECIAL NOTE TO AMATEURS

We are still receiving enquiries for
second - hand Communication Receivers,
and are open to buy certain types,
particularly those manufactured by our
Principals, the National Company, and
including H.R.O., ONE/TEN, etc.

Send us particulars and your lowest price.

RADIOMART

44, HOLLOWAY HEAD, BIRMINGHAM, 1.
Telephone : MIDLAND 3254.

Dits and Dahs?

Tte languaze cf the air that
all amaleurs should kncw.

CANDLER GODE COURSES

not only teach you the right
way to send, but the right way
to read code sound just as easily
as you read print by sight.
Courses for Beginners and Radio
Operators. Terms: Cash. or
S -1 Monthly payments.

Send for FREE “‘ Book of Facts”’

LONDON OFFIGE

GANDLER SYSTEM CO.(558), 121 kinaswaY, w.c.2
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Multiple Intcrlaccd Scanning

Attention has been directed to a
particular type of multiple interlaced
transmission with an interlace ratio
of 4 to 1 adapted to be received either
with an interlace ratio of 4 to 1 or 2z
to 1. This system may be briefly
described as mterlacmg two consecu-
tive complete images, each of which
consists of two interlaced groups of
lines. It is suggested to combine the
usual form of 2 to 1 interlace, having
an odd number of lines per frame with
an interlace produced by additionally
shifting the whole group of lines.

The combination of interlaced
scanning with single channel colour
television transmission has been con-
sidered. Each form of interlace in
combination with a periodic change of
three colours requires a definite num-
ber of lines per frame in order to give
correct repetition. For obtaining a
higher rate of colour repetition resort
may be made to overlapping of lines.
The colour sequence of the first line
of each frame of a 4 to 1 interlace
should correspond to the location of
these lines as defined by a charac-
teristic number.

World’s Largest Speakcr

The enormous perisphere which in
conjuriction with the 7oo ft. Trylon
has become the symbol of the New
York World’s Fair, has been utilised
by R.C.A. sound engineers to form
the horn of the largest loudspeaker
ever constructed—a sound reproducer
so vast that thousands of persons are
able to stand at one time at its peri-
phery. The huge speaker is used to
produce music at the Theme Centre.

A battery of 36 high and low fre-
quency sound reproducers is installed
in a concrete chamber below ground
level at the base of the perisphere.
This chamber, which is entirely con-
cealed from view, eflectively couples
the reproducers to the horn created
by the perisphere and and the sur-
rounding ground surface forming a
horizontal 360-degree circular
speaker. The massive unit is de-
signed to cover the audible range of
sound from 20 to 10,000 cycles. It
reproduces sounds so low in the lower
register that they are felt rather than
heard.
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PLEASE FILL IN THIS ORDER FORM NOW
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reserve

Please deliver

Owing to unavoidable war-time restrictions, there may be diffi-
culties in many localities in getting copies of * Electronics and
Television and Short-wave World.””

You will definitely get the journal promptiy each month if you
will fill in this order;form and hand it to your usual newsagent.
Do it to-day and make certain of your copy.

“ Electronics and Television and Short-wave

World *’ every month until countermanded.

\_address
‘ of your
newsagent.

Published by Bernard Jones Publications Ltd. I
I

Chansitor House, 37/38 Chancery Lane, London, W.C.2
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GALPINS

ELECTRICAL STORES
15, LEE HIGH ROAD, LEWISHAM,
LONDON, S.E. 13

LEE GREEN 5240

Terms :
Cashwith Order or C.0.D. Charges extra.

ALL GOODS SENT ON THREE DAYS APPROVAL
AGAINST CASH

Telephone :

CROMPTON DYNAMO, 4-pole shunt wound, 1,750 r.p.m.
100 volts 10 amps., 70/~. Ditto, 50/75 volts I5 amps., 13/~

Carriage forward.

MACKIE MOTOR GENERATOR, 220 volts 335 amps.
D.C. input, 10 volts 30 amps. D.C. output, 37/6

CROMPTON DYNAMOS, 4-pole shunt wound, 1 750 r.p.m:,
22 volts 10 amps., 70/-. Dmo, 50/75 volts 25 amps., 90/~, C/F.

NEWTON MOTOR GENERATOR, 220 volts D.C. to
16 volts 10 amps. D.C., 30/~. C/F.

MACKIE MOTOR GENERATOR, 220 volts D.C. to 400
volts 170 m/A. and 15 volts 8 amps. D. C Three pieces coupled
together on bedplate, 55/, C/F.

CROMPTON MOTOR GENERATOR, 220 volts D.C, to
500/750 volts 200 m/A. D.C., 40/-. CJF.

DYNAMO BY ELECTROMOTORS, 400 revs., 100 volts
10 amps., shunt wound, 90/-. C/F.

SMALL MOTORS. Beckenham Motor Generators, 220 volts
D.C. to 500 volts 300 m/A. and 12 volts IZéa/rll:_)ps All three

coupled together on slide rails. 35/~ each

E.C.C. SHUNT WOUND DYNAMO, 100 volts 50 amps.,
1,500 r.p.m., £6 10s. C/F.

MACKIE ALTERNATOR, 120 volts D.C. input, 65 von
I ph. 150 cycles ¥ kW. output. Vertical type, 45/~

MACKIE DYNAMO, shunt wound, 75/90 volts 8/10 amps.,
I ,500 r.p.m., 55/~. C/

A.V. SHUNT WOUND DYNAMOS, 25 volts 8 amps,,
| 750 r.p.m., 32/6. F.

G.E.C. SHUNT WOUND DYNAMOS, 50 volts 6 amps.,
I500rpm 30/-. C/F.

CROMPTON SHUNT WOUND DYNAMO, 100 volts
4 amps., 1,750 r.p.m., 35/~

HIGH-VOLTAGE TRANSFORMERS for Television, Neon
ete. 200/240 v. 50 . | ph. primary, 5,000 and 7,000 volts
secon:’ary enclosed in petroleum jelly. sze 5% in. X 4% in. X
4% mn., 7/ each post I/- Dltto Skeleton type, 5/6. post 9d.
All I’)rand new.

EVERSHED EX-R.A.F. HAND-DRIVEN GENE

RATOR,
in new condition, 800 volts 30 m/A. and 6 volts 23 amps. D.C.
Useful as megger genies and all test work. 20/~ each. post 1/6.

EX-G.P.0. GLASS TOP RELAYS Type B. Useful as
Keymg ReIays. 5/- each. post 6d. lso a few onIy that need
points, which are easily fitted, 2/6 each. P/F.

T.C.C. 2,000 MF. ELECTROLYTIC CONDENSERS, 50-
volt workmg (brand new), 5/~ each, post 6d.

STANDARD TELEPHONE BELL WIRE, all brand new.
150-yd. coils, twin 22 gauge, 4/-, post 9d.; 250-yd. coils,
single 16 gauge, 4/, post 1/-; 300-yd. coil, smgIe 22 gauge.
3/-, post

P1 STANDARD TELEPHONE PUSH-BACK CON-
NECTING WIRE (new), 220-yard coils, 12/6, post 1/-.
‘SAVAGE MAINS TRANSFORMERS, 200/250 volts input,
50 volts 8 amps. output, 12/6 cach.

STANDARD TELEPHONE MAINS TRANSFORMERS,
input 200/250 volts, output 250/0/250 voIts 200 m/A.,, 3x4 voIt
windings and a 50-voIt winding, 12/6 each

JOHNSON & PHILLIPS HOT-WIRE RADIO FRE-
QUENCY METERS, 4-in. dial, 0 to 1.2 and 0 to 2 amps.,
12/6 each, post 1/-.

MACKIE DOUBLE WOUND EX-RAF. GENERA-
TORS, I, 200 volts 100 m/A. and 10 volts 4 amps., 3,000 r.p.m.,
12/6 each Carriage 1/6.

ELLIOTT MOVING COIL METER MOVEMENT, first
grade, approx. 2 m/A., full scale of 6 inches. 10/6 each, post |/-.

MUIRHEAD 1 MF. CONDENSERS, 1,000-volt working,
1/~ each, post 6d. ; or three for 2/6, post I,- hilips’ | mf.,

3000-voIt working, §/-. T.C.C. 4 mf., 3,000-volt v»orkmg,.
9/6 cach. Standard Telephone | mf 400-volt working,
4d. each, or in lots of 100 for 12/6, post I/6

ERNEST TURNER & WESTON 2-in. DIAL MOVING
COIL MILLIAMPMETERS, B.S. first grade, 0 to 5 and
0 to 50, 20/~ each.

X-RAY TRANSFORMERS, by well-known makers, all fully
guaranteed. 50 cycIe mains, 40 000 volts, 10 m/A., £5 ; 68,000

volts, 20 m/A., £7 10s. ; IOO 000 volts, 30 m/A 510 105

All carriage forwnrd




