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EDITORIAL

VER since this magazine was founded, it

has been our privilege to record historic

dates in the development of television in

this country. The last date of importance

was September 3oth, 1929, when a regular

service of experimentel television broad-

casts was inaugurated by arrangement with

the B.B.C. But these broadcasts, aithcugh representing
a step forward, did not go far enough. True, they gave
the engincers and other experts concerred opportunity
for overcoming some of the many difficulties which are
necessarily associated with the establishment of a new
public service, and the development of new technique.
In order to establish a television broadcasting service
which will satisfy the public, however, it is not sufficient
that they should be enabled only to see; they must be
able simultancously to hear as well, otherwise the
situation is just as unsatisfactory as in the case of sound
broadcasting, where it is frequently a definite handicap

to the listener not to be able to see what is happening
before the microphone.

It is, thercfore, with considerable satisfaction that we
are able this month to record the inauguration, on
March 31st, by Sir Ambrose Fleming, of simultancous
sound aad sight broadcasting, through the medium of
the © B.3.C. twirs  at Brookman’s Park. This develop-
ment is in accordance with the P.M.G.’s promise made
to the Faird Company last September, that as soon as
the szcond Brookman’s Park transmitter was ready it
would bz placed at their disposal for this purpose. The
original television broadcasts were sent out from the
fongar wave transmitter ; for the past few wecks they
have been sent out from the second, or National Pro-
gramme transmitter on 261 metres. The television
signals will continue to be sent out on this transmitter,
whilst the accompanying music and speech will be
radiated from the Regional Transmitter on 356
metres.

Entivz Contonts of this Jorraal cofyright in the U.S A. 1930, by Tclevision Press, Lid.
For igs Translation Rights Reserved,
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WANTED—YOUR REPORTS, PLEASE !

We learn from the Baird Company that there is a
great and growing demand for the new Baird * Tele-
visor ” Receivers, and that deliveries are proceeding,
in strict rotation, as rapidly as possible. Many of our
readers are now in possession of these instruments.
A large number have also constructed their own
receivers. We extend a hearty invitation to one and
all to send in to us ‘details of the manner, and
with what success they are receiving the new dual
transmissions.

An ever-increasing number of reports is already coming
in; we want more of them, and to this end we intend
to devote more space month by month to the publi-
cation of the best accounts. Photographs and diagrams
of amateur-built apparatus are also welcome, and the
best of these will be published.

We welcome this opportunity of reminding those of
our readers who do not yet possess a television receiver,
but who do possess a broadcast receiver and live within
range of the Regional Transmitter, that they can listen
into, and enjoy the sound part of the dual transmissions.
Your criticism of this part of

and inventions, they are hopelessly unsuited.
Such an indictment, coming from such an authori-
tative and progressive source, will undoubtedly give 1ise
to much misgiving in the public mind. If ultimately
it leads to an outcry against existing conditions, and
to their revision, Sir Ambrose will unquestionably have
performed a valuable public service, comparable only in
importance with that which he performed when he made
the suggestion which led to the establishment of the
National Physical Laboratory in this country, the
Reichsanstalt in Germany, and the Bureau of Standards
in America.

Since the invention of the electric telegraph, all forms
cf electrical cemmunication have been definitely ham-
pered in this country, and not assisted by governmental
control. It would be a thousand pities if the latest
form of electrical communication, television, were to
share a similar fate.

In our February issue we reprinted from Nature
Sir Ambrose Fleming’s article on The Wave-
band  Theory of Wireless Transmission. This
gave rise to considerable correspondence in the

pages of Nature, and in this

the programme will also be wel- ¢

come, but in criticising do not
forget that the programme you
are listening to is designed on the
assumption that you can also see!
This is an important point.

IN THIS ISSUE.—

Some months ago we issued a
questionnaire card which we asked
our readers to fill up and return.
We have already commented on the
fact that whilst roughly half of our
correspondents asked for more
technical articles, the remainder
requested articles of a more popu-
lar character. As we pointed &Y

Editorial, Advertisement & Publishing
Ofhices :

Television Press Ltd.,

26, Charing Cross Road,
London, W.C.2.
Telephone: Temple Bar 6437.

Subscription Rate, 7/6 per annum, Post Free. !
American Rate, $2.50 per annum, Post Free.

MSS. and other material for Editorial
consideration should be accompanied

by a stamped addressed envelope, and
should be typewritten.

A9 issue of TELEVISION Sir Ambrose
rounds off the discussion with
a further article on the subject.
In this connection, although
everybody knows that Sir Ambrose
is the inventor of the Fleming
Valve, which made broadcasting
possible, it is not so well
known that in the early days of
wireless he invented the Fleming
Cymometer for the purpose of
measuring wave-lengths. This
instrument is the prototype of our
modern wavemeter, without which
no broadcasting station can keep to
its assigned wave-length.

out, it is impossible to please

everybody all the time. In this issue, however, the
technically-minded reader will find plenty to please
him.

First and foremost, we are able to publish, exclu-
sively, a full report of Sir Ambrose Fleming’s Presi-
dential Address before the Television Society on * The
Relation of Government to Invention.” His extremely
comprehensive and lucid review of the subject is recog-
nised as the product of a master mind, a mind which is
also a vast storehouse of intimate experience over a
very long period.

His conclusions, however, are sufficiently disturbing
to make one furiously to think. Sir Ambrose, obviously,
has but little respect for patent protection as at present
constituted and administered. Hec has even less respect
for the ability of governments, or government depart-
ments, to dabble in any way with any science or art
which involves the continual evolution of new inven-
tions. It is not an inherent characteristic of such
organisations to be progressive. They are admirably
fitted to handle such unprogressive matters as the
delivery of our letters; but in such a field as, for example,
communications, which continually calls for new ideas
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7o In the October, 1929, issue of

TELEVISION, the writer of these lines,
in_describing the television exhibits at the Berlin radio
exhibition, recorded an interview which he had with Dr.
Schroeter, of the Telefunken Company, and the colla-
borator of Dr. Karolus, of Leipzic University. In the
course of this interview, Dr. Schroeter promised us
a contribution on the problems of television. In this
issue we publish the first part of a long article which
he has, in accordance with that promise, sent us. The
concluding portion will appear in our May issue.
Readers will be interested to note that in Germany the
same problems have been encountered as have been
met with in this country, and investigated and ovarcome
in much the rame way.

A NEW FEATURE.

Commencing with this issue, we are introducing a
new popular feature. Under the heading of ** Personali-
ties of the Month ” we shall publish every month the
photographs of those who are listed to take part in the
television broadcasts during the ensuing month. We
recommend our readers to keep these reproductions so
that they can be compared with the images seen on their
“ televisor > screens.
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T'4e Wave-Band 1 heory of

W sreless 1 ransmission

By Str Ambrose Fleming, P.RS.

HE article published by me under the above

title in Nature of January 18th last and repro-

duced in the I'ebruary issue of TELEVISION
(p- 600), gave rise to a great deal of discussion in the
pages of Nature. Some very eminent physicists have
expressed their views on the subject, two in letters
published in Nafure of P'ebruary 22nd, and two others
in private letters to the writer.  Otlier correspondents
in Nature and in other journals have endeavoured to
show that I was quite wrong in my opinions about the
current wave-band theory, and in fact guilty of the
great sin of wireless heresy.

When a controversial matter is thrown down for
discussion, a contributor who is not very opinionated
will at least endeavour to appreciate the point of view
of one who differs from him, and he will try to find out
the reason for that difference without hastily assuming
that the heresy arises entirely from igunorance or
serious mental incapacity on the part of the heretic.
The first thing to be done is to ascertain the facts of
the case and, if possible, to be agreed about them,
before we argue about explanations or theories.

Omne outcome of the orthodox wave-band theory
appears to be the opinion that broadcast musie, vocal
or instruniental, is better heard by a wireless receiver
in correct relative intensity or louduess of high or
shrill musical notes compared with low notes when the
receiver is not too selective. The reason given is that
the receiver must be capable of taking in the whole
width of the wave-band.

Selective Recervers Condemned

I find by enquiry that dealers in wireless receivers
do as a matter of fact sometimes suggest to their
customers that they should, for the above reason, not
buy a very highly selective receiver,

The above stated opinion as to the advantages of a
not very selective receiver appears to be held suffi-
ciently widely to make it impossible to neglect it, and
in what follows I shall endeavour to account for it
consistently with my already expressed opinion that the
assunied wave-band is an effect due to the receciver
and does not exist in the spaces between the trans-
niitter and receivers. .

If we assume that a certain broadcast station is
sending out a carrier wave of frequency »n and that it
is modulated steadily by an acoustic frequency m we
must first consider then what grounds are there for
assuming that this single modulated wave at once
divides itself into two actual unmodulated waves of
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frequencies n+m and n--m ?> None of the corre-
spondents in Nature or elsewhere appear to me to have
given an answer to this question which is entirely
satisfactory.

Suppose an organ pipe was sounding a pure steady
note of frequency #, and that by some valve in the air
supply pipe the amplitude or londness of this continu-
ous air wave was modulated so as to fluctuate the
sound wave regularly in amplitude with a constant
frequency of modulation m. Have we any reasons
whatfever for believing that this wave would at once
divide itself into two unmodulated sound waves of
frequency n+4-m and n—m which are separately
propagated through the air ? 1 think not. If not for
air waves why for cther waves should this resolution
take place ?

What Happens ¢

If then the modulated carrier wave is propagated
as a single modulated wave and uot as two unmodu-
lated waves we may next procecd to enquire what
happens when this modulated wave falls upon the
aerial of a wireless receiver.

This receiver, however complicated, is only in effect
a sinzle oscillatory circuit having inductance, capacity,
and perhaps resistance, and the impact on it of the
feeble clectromagnetic impulses of the arriving wave
sets up electric currents in this receiving circuit which
are caused to give evidence of themselves by some
kind of instrument, loud-speaker, micro-ammeter, etc.

Suppose, then, that a modulated electric wave falls
on this circuit. It has to set up oscillations of a
definite frequency, say n modulated to an acoustic
frequency m. That means to say that the resulting
oscillations have to fluctuate rapidly in amplitude
whilst keeping the same periodic time.

We know that if the bob of a pendulum is gently
tapped with a feather at intervals exactly equal to
the natural periodic time of the pendulum, oscillations
will quickly be set up of that period which will reach
a certain amplitude. If, however, the amplitude of
the oscillations had also to be varied periodically
whilst keeping to the same frequency, assuning that
the pendulum is isochronous, it would be very difficult
or perhaps impossible to do this in such a manner that
the pendulnm oscillations should be an exact copy of
the blows of the feather in amplitude as well as
frequency.

The pendulum may not be, so to speak, nimble
cnough to follow the vagariecs of the feather in
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amplitude as well as frequency.  The pendulun can
be sct in vibration at its own rate of oscillation
with a certain final constant amplitude very casily,
but it is not always casy to make rapid changes of
amplitude.  The pendulum possesses  a  certain
tendency to persist in the state of motion in which it
finds itself.

An Analogy

To complete the analogy with the circuit of a
wircless receiver we must suppose the pendulum to
vibrate in a slightly viscous fluid, the viscosity or
stickiness of which can be varied even down to zero.
This corresponds to the resistance of the receiver
circuits or to other causes which create energy losses.

In the first place, suppose this frictional resistance
to be entirely absent.  Then the pendulum when set
in vibration with one amplitude and frequency
persists, and if the bob lias mass enough it will not be
very quick to take up changes of amplitude. In
an extreme case, that is with alinost complete absence
of frictional resistance aud a certain ratio of pliability
or capability of being displaced to inertia, the
pendulum will be *stiff " and tend to persist very
mich in its state of motion at the moment and the
oscillations will not dic away rapidly or take up
changes of amplitude quickly., At the same tune it
would require very exact ** timing " in the blows of
the feather to get up any appreciable oscillations,
and blows not quite in time with its natural period
would be ineffective.  ‘I'his corresponds to the state of
a very sclective wireless receiver which is ouly
responsive to clectric waves of the exact or very
nearly exact frequency to which the receiver is
tuned.

It has, however, the defect that it should reproduce
the high notes with rather diminished intensity
relatively to the low notes. Whether this is actually
the case is a question of test
by those who have good musical

ncarly the same frequency. On the other hand here
again we have a counter-quality. Such a receiver with
slight resistivity equivalent to a pendulum in slightly
viscous medium  would respoud  to  impulses  of
frequency somewhat differing, on either side, from that
trequency or tuning which gives the maximum current.
The effect of resistance is to make the resonance curve
more rounded, and hence to enable waves of a some-
what different frequency to that which produces the
maxinunm current to create currents of nearly the
satne strength in the circuit.

T'his, then, implies that the receiver can be set in
oscillation by transmitters sending ont carrier waves
of a frequency differing somewhat from that which it
is desired to receive.  Resistance, thercefore, is an
advautage in some ways but a disadvantage in others,
and we are on the horns of a dilemma.

It is mneccessary to remember that the carrier
frequency is always vervy much greater than the
modulation frequency when the latter is constant.
Thus for a carrier wave frequency, say, of 800,000,
the highest note of the orchestra is only about 4,000
frequency.  But in broadeast music the modulation
is not for long constant in frequency but is jumping
about rapidly in amplitude and frequency. Hence
to prevent these varying modulations from over-
lapping cach other and making confusion we must
make them die away quickly the moment the driving
force causing them is removed. That is done in the
ordinary receiver by the resistance of the circuits
and that implies a certain rounded top to the
resonance curve,

Hence, when in ordinary language it is said that
“the receiver must be able to take in the whole
width of the wave-band,” what is really implied is that
there must be sufficient resistance to quench out the
modulation oscillations as soon as they are no longer

(Continued on page 61.)

ears and 1musical knowledge.
What is required is such dis-
passionate opinion by musical
experts and not merely opinions
of wircless experts who may
quite unintentionally ** listen-
in " with their minds attuned
to some particular theory of
wireless transmission.

Suppose, then, on the other
hand, we set our pendulum
vibrating in a very slightly
viscous fluid.  This tends to
dissipate energy and by itself,
therefore, to damp out vibra-
tious which have once been set
going with a particular ampli-
tude and frequency.

If then we desire to make
changes of amplitude the
pendulum is in this last case
always fairly ready to start
afresh and build up again a

new state with a new ampli-
tude and the same or very
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A bank of High-Power Amplifying Valres at Rugby.
original incention of the thermionic valve made these possible to-day.

Sir Ambrose Fleming’s
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Lt. Col. CHETWODE CRAWLEY.mi£
(Chief Tnspector of Wireless Telegraphy, G.P.0O.)
Part XV.

WIRELESS TELEPHONY (I)

S we have already scen, wireless telephony

became a commercial possibility as soon as

de Forest, in 1907, added a third clectrode to
Fleming's valve, as this piece of apparatus was then
capable of being used as a really efhicient transmitter
and receiver of continuous wireless waves.  DBut we
must go uueh further back for the birth of wircless
telephony  from  the experimental point of view.
Indeed, 1o sooner had Bell produced lis telephone,
than efforts were made to get rid of the connecting
wires.  ‘I'he miethod of induction was tried just as it
was tried in telegraphy without wires, and in this
country William Precce used induction for telephony,
just as he did before for telegraphy ; in fact, one of
his installations was in use between the Skerries and
Centlyn until quite recently. But these induction
arrangentents for telephony were only of practical use,
like those for telegraphy, for short distance com-
munication.

The Pioneers

Marconi, i1t 1890, was the first to show tlat Hertzian
waves could be used for telegraphy, and it was clear
to all that they could be similarly used for telephony
if it were possible to produce them as a continuous
stream. R, A, Iessenden, of America, was the
first to achieve substantial suceess in producing
continuous waves, and in 1goo he used an alternator
for transmitting wireless  telephone  nressages  in
Maryland over a distance of one mile.

By 1906 he had greatly increased the range of
working, and, as already mentioned, he even spanned
the Atlantic, wireless conversations between two of
his stations in America being overheard at a station
whiclh he had erected at Machrinanisl, in Scotland.
In the sante vear he demonstrated the practicability of
linking up the wireless telephone circuit to land lines,
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and in the following yvear he showed the possibility
of talking and listening by wireless in the same way
as by line telepliony, that is, without having to switch
over from the sending to the receiving instrunients.

Many othiers were, of course, working along sitilar
lintes, notably Lee de Forest in America, Valdemar
Poulsen in Denmark, and Guiseppe Vanui, in Italy ;
but Fessenden was the most successful of the carly
ploncers in the practical application of wireless
telephony,

By 1908 Tessenden was working a practical wirceless
telephone circuit, with alternator transmission,
between Bgant Rock and New York, a distance of
400 miles 1 de Forest had fitted the United States
Navy witlht telephone sets, using arc transniission, and
obtained good comniuunication between ships up to
50 miles; Poulsen was demonstrating  telephony,

Top of one of the 800 ft. masts supporting the wireless telephone
aerial at the Rugby Station.
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with are transmission, over distances of 3»0 miles ;
and the British, I'rench, Italian and Japanese navies
were trying out various systenis.

All these early efforts were made with alternator or
arctransmission, and magneticor electrolytic receptian,
and it was not until the use of the tlirec electrode
valve, first as a receiver and later as a transmitter,

The Muchine Room at the Tetney Becyn Ntation.

became established that wireless telephony began to
emerge from the experimental stage.

The first outstanding success was obtained by
Vanuni, who spoke between Rome and “lripcli, a
distance of 6oo niiles, in 1912 ; but longe-range tele-
phote tests becare a dead letter in Liurope as soon
as war Lroke out iu 1914, and all available experience
was directed towards the developtnent of small sets,
especally in connection with aircraft. This was due
to the fact that the use of wireless telegraphy in
aeroplanes entailed the pilot or observer being a
trained telegraphist and acting as such in addition
to his other duties. Pilots and observers nad plenty
of other work to do, and the advantage of having
a simple telephone set which could be used with little
technical knowledge was apparent.

It was in the summer of 1915 that wirdess speech
from an aeroplane was received for the first time in
this country, and there is little doubt but that our
Air Torce was the leading pioneer in this inethod of
comuiunication with aircraft. One of the first succe-s-
ful demonstrations of wireless telephone worxing with
aircraft in I'rauce was given to the late Lord Kitcherner
at St. Omer. The messages unfortunately were
heard as far away as Lowestoft, and further experi-
nients were prohihited for quite a long time, as it
was ‘eared that the Germans might obtain sore
valuable information by reading our messages. By
the end of the war it was normal practice for aeroplanes
to commmunicate by wireless telephony with groumd
stations up to fifty miles, and with each cther up to
five miles.

During the eaily stages of the war more time
could be devoted in the United States than in Europe
to the development of long-range working, and by
1915 the American Telephone and Telegraph Company
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decided to attempt communication across the Atlantic.
With this end in view they used a large number of
small valves in parallel for transmitting from the
naval station at Arlington, and sncceeded in trans-
mitting speech to the Fiffel L'ower station in Yaris
on the 23rd of October, 1g15. This experiment was
the starting point of commniercial wireless telephony
over great distances ; that is to say, that for the first
time the results obtained were such as to show that
commercial long-range working might become a
practical proposition.

The Transatlantic Circuit

The war continued to delay any spectacular advance
in long-distance communication, but in 1923 the
Company again made tests across the Atlantic, this
time to Iingland, with such marked success that the
Postmaster-General decided to co-operate with the
Company and with the International Western Electric
Company in developing a transatlantic wireless
telephone circuit.

The greatest troubles at the outset arose from
fading and atmospherics, and for three vears daily
observations and tests were carried ou, both in this
country and in America. At last, on the 7th of Ifeb-
ruary, 1920, two-way conversation was held for the
first tinte between Iingland and the United States of
Anterica.

This was the greatest advance that had been made
in telephonic communication since Bell, on the 10oth
of March, 1876, made his famous first speech by line
telephony in Boston from: one room to another,
““ Mr. Watson, conte here; I want vou.” = Bell’s some-
what abrupt specch was equalled by I'ngland’s epoch-
making opening remark across the Atlantic, *“ Hullo,
New York; who is that speaking?’’ but was surpassed
by America’s laconic reply, ‘‘ Bailey.”

Exactly eleven months later, on the 7th of January,

The wireless telephone transmitter at Rugby with Control Table
in left foreground.

1927, the transatlantic wireless telephone service was
opened to the public. Mr. W. Gifford, President of
the American Telephone and Telegraph Company,
opened the service by speaking from New York, and
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Sir Evelyn Murray, the Secretary of the Post Office,
by replying from London. Both speeches were more
expansive, but less technically illuminating, than those
of eleven months before.

The telephone channel from England to America
was by underground cable to the Rugby wireless
station, thence by wireless to Hulton, Maine, a distance
of 3000 niiles, and from there by open and under-
ground lines to New York. The reverse channel was
from New York by underground lines to Rocky Point
wireless station, thence by wireless to Wroughton, in
Wiltshire, and on to London by underground lines.

The Transatlantic Telephone Control Panel at the Rugby Statie.
P Y

Later a receiving station was erected at Cupar, in
I‘ifeshire, and another has since been erected at
Baldock, in Hertfordshire. The transmitter at Rugby
consistad of a 200 kw. valve set, with an aerial
supported on masts 820 feet high, and the wave used
was aliout 5000 metres. '

The service developed so rapidly that at the end
of the first year an additional channel, using short
waves, was opened, and two more, also using short
waves, followed. I‘or some months now the service
has been available throughout the whole of the day
and uight.

The minimum charge at first was £15 for a three
minutes’ conversation, but this has since been reduced
to £g, and it is now possible for nearly all countries
in Iiurope to hold telephone conversations via the
Rugbyv transatlantic circuit with any part of the
United States and the chief towns in Canada, Mexico
and Cuba ; in fact, it was calculated some mouths ago
that this service was available to more than 200
million persons.

The Rugby service was the first long-distance
commercial wireless telephone service in the world,
but several others are now in operation, notably
those between Germany, Yrance, Spain and the
Argentine, between Spain and the United States, and
between Holland and Java.

It will be noticed that we have confined ourselves
solely to the growth of long-range commercial services,
but this does not mean that all advance was due to
professional workers ; far from it. As soon as the war
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was over the amateurs, as we have already seen, got
busy on short waves, and they did not confine their
energy to telegraphy where they made such astounding
advances. They were soon on the trail of telephony,
and long before the Rugby service was opened,
amateurs were talking to one another from one side
of the world to the other ; and their experiences were
of great value to the professional workers who were
developing commercial services. But we must not
lose sight of the fact that to speak over long distances
at odd times under certain conditions is a very
different proposition from establishing commercial
communication ; in fact we have seen that it was
twenty years from the time when TFessenden’s voice
in America was heard in Scotland, before a commercial
service was in operation between the two countries.

The Waveband Theory.
(Concluded from page 58.)
wanted. But as already stated this also involves the
possibility or liability to pick up also carrier waves of a
frequency which is not wanted. There may, therefore,
be a background of noise due to the vagrant waves
which the not-very-selective receiver is able to pick up.

The upshot of the whole thing is then that the
receiver itself is responsible for the so-called wave-
bands. We cannot handle or investigate the ether
without the aid of some receiver and it is therefore
difficult to devise any crucial experiment which will
enable us to examine the structure of the arriving
wave before it reaches the recciver.

The same is very much the case with the endeavour
to determine the exact nature of a ray of white light.
The prisnt resolves it into a spectrum of rays of many
frequencies, but can we say these rays previously
exist, mixed up together in the incident white
light ?

The question then arises: Isit possible to construct
a wireless receiver which is very highly selective
and has a very sharp resonance curve and yvet can
follow with extreme nimbleness the mnrost rapid
variations in the amplitude of the carrier wave or
modulations required to reproduce music very
perfectly ? ‘The answer is it not only can be done but
it has been done, and the writer has had the opportunity
of seeing it and testing it in practice.

I venture in conclusion to sum up the whole
discussion . by saying that as the outcome of my
original article in .Vafure, and of the discussion
resulting, there is now a very large degree of assent to
my original contention that the effect which traverses
space between the broadcast transmitter and the
receivers is a single modulated wave of one frequency
but of varying modulation or amplitude. In addition,
I think that there is a recognition that it follows that
the door is not closed to further progress. 1t is not,
then, necessary to state that there is a limit to
selectivity, but that selectivity of a high degree can
be combined with the most rapid response to quick
or very quick changes in modulation by certain
means, and that implies a great advance in our powers
of reception both for music, speech, and television as
well.
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Experimental -Television

Apparatus

By A. A. Waters

PART XII

were inclided on the subject of a suitable radio

receiver and amplifier for use in television experi-
ments. In this concluding article 1 have included
photographs of these, and for those of my readers who
are prepared to go to the expense of such a set and
amplifier I will add a few words on the constructional
side.

It will be noticed from the photographs that both
the set and its associated amplifier are built in separate
metal boxes which enclose them completely, and are
entirely separate from each other. This construction
has the advantage of leaving either free for separate
use, and also provides the complete electrical screening
which is so desirable in apparatus of this kind. The
box used for the set is made from 20 gauge sheet tin,
of such dimensions that the base board of the I'erranti
S.G. 1V, receiver will fit comfortably within.

It is open to some doubt whether tin, or more
correctly tinned iron, is an ideal material for the
screening case of a radio receiver, since it may be
argued that the presence of iron in the neighbourhood
of tuning coils will detract from their efficiency, This
effect does undoubtedly exist, but
provided that ample room is
allowed to space these coils well
away from the walls of the box,
the loss of efficiency so caused is
usually negligible. In the case
of the I‘erranti circuit under dis-
cussion no loss of efficiency could
be aurally detected on placing the
finished set into its case, except
possibly a slight flattening of
tuning on the lower wavelengths.

The cheapness of tin is a factor
of importance in experimental
work where alterations may often
be required after a picce of
apparatus is thought to be com-
pleted.  Moreover the use of
tinned iron provides electro-mag-
netic screening in addition to the
electrostatic screening provided
by boxes of copper or aluminium.

In the case of a set which
may be used in close proximity

IN the previous article of this series a few words
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The wireless receiver and amplifier described in this article.
on top of the receiver, and both are enclosed in metal cases.

to electric motors or to phonic wheel synchron-
ising apparatus (which necessitates the presence
of strong magnetic fields) good magnetic screening
is of considerable value, and may easily offset a
slight loss of efficiency.

However, those who wish to use the set for long-
distance broadcast reception might be well advised to
construct the case from sheet copper, the cost of which
might well be as much as three pounds, If copper is
used it will be desirable to employ a heavier gauge of
material, 18 gauge being the thinnest I can recommend.
Thisis necessary owing to the softer nature of the metal
as compared with tinned iron. It is interesting to
note in passing that for the best screening reasonably
obtainable, copper- plated iron is the material to
employ.

The metal set case is divided up into three compart-
ments by means of metal partitions, which slide on
runners fixed to the walls of the case. This construc-
tion permits of the partitions being placed in position
after the set has been dropped into place within the
box, and of their easy removal for fault finding,
adjustment, or alteration. The tiresome business of

The amplifier is mounted
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getting at components deeply
seated in narrow compartments
is thus avoided. It isimportant,
however, that these partitions
shall be a good sliding fit in the
runners, since any intermittent
electrical contact at these points
will result in crackling noises,
and possibly in indifferent screen-
ing and consequent instability.

Slots are provided in the
bottom edges of the partitions
to clear the inter-stage wiring,
which is kept flush with the base
board for this purpose. If this
is carefully done, it should be
possible to remove all partitions
without unsoldering any of the
wiring. In this connection it
may be mentioned that the use
of glazite or similar insulated
wire cannot be recommended
since the covering is not stout
enough to resist chafing against
the sharp edges of the metal
case, and short-circuits may
result. I recommend the use
of bare wire protected by good
quality sistoflex,

The first compartment of the set is devoted to a
wave trap, which has proved invaluable for the
reception of other stations in a locality badly swamped
by the London transmitters. The natural sclectivity
of this set is sufficient for niost purposes, and tl:e wave
trap might be omitted when the set is to be used at
distances greater than about 15 miles from a regional
station. It is well worth while including the wave
trap in a screened compartment of the set, both from
the point of view of neatness and compactness. and
because the efliciency of this component is seriousty
impaired by inter-action between it and other tuned
circuits of the receiver.

The inductance used for this wave trap is a Dimic
low loss coil, a 33 turn coil being snitable. A 001 mF
variable condenser is shown in the photograph, but a
smaller capacity can be used if available, -0002 or
0003 mk being sufticient. Since this condenser is in
the aerial circuit it is necessary to insulate its spindle
from the metal box by nieans of suitable bushings.
A good arrangement would be to support this and the
other variable condensers on brackets fixed to the base
board, so that they would form part of the set@hen
removed from the case and could be permanently
wired in position before the set is placed in its cabinet.
Clearance holes would then be required in the metal
case to accommodate their spindles.

The construction of the rest of the set can easily be
followed from the I'erranti pamphlet, but it must be
borne in mind that the S.G. and detector stage only
are required, the whole of the L.F. side being omitzed.
The layout of the first two stages can be identical
however.

The terminals are shown mounted on the back of
the metal box, and must be insulated therefrom. If

Interior of the amplifier (front) and wireless receiver (hack).
components is clearly rvisible,

The layot of the

the well known Belling Lee moukied terminals are
employed it will be found that by drilling a 5/16 inch
hole and using a single 5/16 inch by 1/S inch ebonite
bush, the terminals will be adequately insulated.

An alternative construction woulid be to n:ount the
ternunals on an ebonite strip attached to the back of the
baseboard, when the set can be wired without making
it inseparable from its cabinet, in which case, of course,
a sunitable clearance slot is required in the back of the
case. This arrangement was not adopted, however,
in the set photographed, since it was feared that the
efficiency of the screening wouid suffer from having so
large a slot in the screening box. The I.7T. negative,
H.T. negative, and earth terminzls are not insnlated
from the case, but are niade a gnnd electrical connection
to it. and an internal connection is made hetween the
L.T. negative and the case, thus making it common
to the earthed line of the set. It is necessary to provide
ar. additianal terminal to those skown in the Ferraati
pamphlet to serve as an output connection to feed the
L.Y. amplifier, this terminzl keing taken via the first
R.C. coupling condenser of -ormi to the detector
anode.

1t is thonght undesirable to use common or external
grid bias batteries owing to the risk of interaction
between stages being incurred, and hence a four volt
pocket lamp battery is included within the sct to
provide bias for the S.G. and detector valves.

Turning now to the amplifier, this is also constracted
on similar lines to the set proper, the metal box in this
case being 16 inches long, 8 inches wide an¢ 8 inches
deep inside measurements. Three removable parti-
tions are provided between the four stages of the
ampiifier, thus enabling most of the wiring to be
completed before the amplifier is placed in its cabinet.
The layout of the components should be sufficiently
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obvious from tlte photograph of the inside, and the
circuit values were given in a circuit diagram published
in my last montl’s article.

A 500,000 olun potentiometer is used as an anipli-
fication control, and is connected in the output
circuit of the first amplifying stage. This is the
earliest point in the circuit at which it can be situated;
its inclusion in the coupling between the detector and
first I,.F. stage is inadvisable because the adjustuient
of this control is apt to affect the high frequency side
of the set and the output load, and hence the perfor-
mance of the detector. Tt is important to reniember
that the rotor of this potentiometer is not at earth
potential, and requires insulation from the mietal case.

In the amplifier photographed a convenient uiethod
of obtaining grid bias is adopted in the casc of the first
valve, and could be extended to the following stages
if desired. ‘T'his consists in the use of a two volt valve
operated from the six volt supply which feeds the other
valves via a suitable resistor connected in its negative
filantent lead. If the valve is of the 2 volt 100mA class,
such as the DEH 210 shown, two resistors cach of
20 ohms can be used in series.

If the grid return lead be taken to the middle point
of these two resistors, then a negative grid bias of two
volts is automatically obtained. These two resistors
can be clearly seen in the photograph, those used being
replaceable resistors made by the Dubilier Condenser
Co., and which fit the standard grid leak holders of this
company It is best to make these resistors iuter-
changeable to enable various valves to be used in the
stage if desired. ‘This biasing arrangement was not
adopted for the later stages of the amplifier sliown
since it was desired to employ six volt valve in these
positions. Hernce separate grid bias batteries will be
seen mounted in the second and third compartments
of thie amplifier. “I'he bias for the power stage is
connected externally owing to the bulk of the batteries
required in this position. I'wo PX 650’s or I’ 625 A’s
have been found sufficient to constitute the power
stage for most purposes, and are used in parallel, since
in my experience the use of push-pull is nor advisable
for television purposes.

The ecarth, negative H.T. and I..’T. terminals of this
amplifiecr are common to the case, as also is one of the
output terminals.  I'he other output terminal is taken
to the power valve anodes through 2 ml® condensers,
which should be of high quality since they are subjected
to considerable strain in this position. Nothing less
than 500 volt A.C. test cau be regarded as good enough
for this work if a breakdown is to be avoided.

Tor rcasons which were explained in detail last
month, transformer coupling is adopted between the
third stage and the power valves,and if this system is
entployved an R.I. Hypermu transformer will be found
a good choice, a ratio of 3/1 being suitable. This
transformer was adopted after tests on a number of
well-known makes, and gave appreciably the best
results, probably owing to the high damping of its
secondary winding, which is obtained by the use of
nickel wire. A transformer having marked resonance
even at very high audible frequencies is particularly
objectionable for television purposes.
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A really quiet source of H.'T". is niost necessary for
a low frequency ammplifier comprising more than three
stages, and hence large dry batteries have usually
been employed in working the set described above.
The heavy duty Siemens 50 volt batteries have given
excellent service in this position over a period of more
than six nionths, proving a very economical source of
current in view of the entire absence of trouble
associated with this form of supply.

In concluding this series of constructional articles
it is interesting to notice how closely much of the
apparatus which we have evolved from inadequate
data corresponds to that which the Baird Company are
now offering to the public. Our experience goes to
show that the quality of the disc employed is probably
the deciding factor in the cxcellence of the results
obtained from cur apparatus, and I would emphasize
that no amount of trouble taken over this part of the
apparatus will be wasted.

It 1s a matter of the greatest difficulty to construct
a really first class disc by hand, and now that machine
divided discs can be purchased from the Baird Co. for
£2 2s., the experimenter who wishes to be certain of
success might do worse than obtain one of these.

5

Darts of the Baird " Televisor'’ receiver. Left to vight :
synchronising electro-magnets. cogwheel, and motor.

Reasonable care in the choice and adjustment of the
amplifier used is the only other vital factor which
should be watched in receiving the Baird transmissions,
and those who are prepared to follow the general lines
laid down in this article should not meect with failure
on that account.

Sitice the apparatus described in these articles
constitutes, when added together, a complete tele-
vision receiver, I should always be interested to hear
from any constructor who has made use of all or part
of the information which I have put forward, and to
offer any suggestions or advice in my power in order
to help Lint to achieve success in the fascinating field
of tefevision experiment.

WE ARE DEMONSTRATING

Baird Television

Trade only supplied, but we shall welcome anyone to
come for demonstration. Please bring an order from
the firm where vou generally obtain your supplies

Fred. Burris & Sons, Ltd.,
7/16, REDCLIFFE STREET, BRISTOL.
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How the Amateur

is Receiving "I elevision

more than justified themselves by the success

of their efforts. The most interesting report
during the past month is that of Messrs. 14, J. and
J. W. Holmes, twins, who live at Ashville Road,
Leytonstone. It is a well-known joke of the B.B.C.
to sing ‘* Hello ! twins ’ when they announce a birth-
day, but these twins have taken a very delicate
revenge on the B.B.C., for with almost impossible
apparatus they not only get a good image but receive
it consistently. As all good twins should do, each
thinks almost the same thoughts as the other, and
listening to their verbal report on their reception was
a most lively business, for one was constantly giving
running comments and amplifications on the remarks
of the other.

‘ ] P-TO-DATE, amateur television receivers have

However, to get down to business, their mains
supply is 150 volts D.C., and by the time this has
passed through their very simple smoothing apparatus,
1.e., the secondary of a transformer, with about a
6 m.f. condenser, their voltage has dropped to some-
where in the neighbourhood of 130. This supplies
an anode-bend detector with three stages of resistance
capacity coupling, two valves in the last stage being
in parallel. None of them are costly valves, those
used being a Cossor 410 H.T'. as detector, followed by
a Tritron R.C.; then a T'ritron power followed by an
O.K. valve running in conjunction with a Dario
super-power. The O.K. valve was purchased for
about eighteen-pence, but like many cheap things,
when one is lucky, it does the job.

The neon lamp used is a simple commercial type
which is carefully focussed to get a nice flat field of
illumination.  According to a milliameter reading
when the neon is in circuit, there is not more than
4 milliamps. passing in the output circuit, but this
figure goes up to 12 milliamps. when a loud-speaker
is being used. The ‘‘ televisor ”’ is decidedly home-
made. The disc is nothing more substantial than a
piece of white-faced grey cardboard, .02z of an inch
in thickness. The holes in this were made with an
ordinary fret-work drill, filed chisel-shaped on the
end and used as a chisel to cut square holes. The
positioning of the holes was done by the very simple
process of dividing up the circumference of the disc
into 30 equal portions, then circles were drawn one-
tenth of an inch apart. The holes were positioned
more or less by eye ; the only guide being the points
where the concentric circles cut the radii. The
motor driving this disc is a universal model, intended
to drive a domestic sewing machine, and was purchased
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for a little over £1. The synchronising gear consists
of two ordinary early-tyvpe filament rheostats inserted
in the mains. A lens is used to view the received
image.

With this very simple and primitive gear in operation
they have seen many of the midnight transmissions of
television, and had not been long in the Baird offices
—where they turned up to report progress—before
they recognised one of the typists as a person whom
they had seen smoking a cigarette the previous night
by television. A few minutes afterwards they
recognised another amateur performer who Yhad
appeared. Thev also recognised another typist who

The Televisor constructed by Messrs, E. J. and J. W. Holmes.
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lad doue a little ** business ” with a mirror before
the *‘ televisor.” With regard to the male character
whom they had seen, they not only saw him wearing
a monocle, but saw the shine on the glass. Their
considered opinion is that if anvone gets a good
three - valve set thiey should be able to receive
anything that may be sent over, and receive it, be
it noted, with good detail and all the half-tones.

Incidentally, these twins are both under twenty,
and suffer from the same disability which another
amateur receiver of television has had to face, namely,
a serious shortage of pocket-nmoney. This problem
1s further comiplicated for them by the fact that their
parents do not view their television experiments with
approval. ‘* Theyv say,” remarked IS J. and J. W,
in chorus, ““ we spend far too much money playing
about with television, but, so far as we are able, we
are going on with our experiments.”

TELEVISION, and in fact ¢very televisionist, wishes
these two lads every success. The photograph of
their home-made ** televisor,” is published on this
page.

A strange phenonitenon, something like an ** image
¢cho ” has been observed by Mr. H. Hewel, of Berlin,
whose reports of television reception have already
been published.  Writing of this in Iebruary, he
Says

“ During a time of 3 or 4 seconds the image
‘faded over’ into another image 10-20 elements
higher.  When the original image (fully syn-
chronised of course and stauding still!) faded
down to a large degree another image faded on at
the same time, showing the same picture (head or
letters, cte.) fwice, one i the frame and one 10-20
clements higher. Sometimes during the time fwo
pictures were to be seen, one above the other,
phase shifted 180 degrees (negative picture) for a
few moments !

The phenomenon was noft due to lack of syn-
chronisin in my rotating disc. It was like ‘ fading
over’ two gramophone records with a potentio-
meter (for instance in talking films !).

In transmission of music and speech over the
261 m. transmitter there is the same effect to be
heard (at least here in Berlin). Sounds seem to
come out of a bottle or the like for a few seconds
time, and have an echo. After that they become
clear again.”

So far, no satisfactory solution of this has been
offered, but it almost suggests that Mr. Hewel is
getting two receptions of the same signal ; one direct
and the other the long way round from Iondon to
Berlin. Here is a nice little problem for a mathe-
matical enthusiast to work out. Does the amount
of image displacement represent the time difference
between the two journeys that the signal can make ?

At the same time, Mr. Hewel continues to receive
the television transmissions although the short wave
station—201 m.—does not provide as good a signal
in Berlin.

Mr. W. I,. Wraight, an associate of the ‘I'elevision
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Soviety, writes from I‘unchal, Madeira, to report
reception, and says :

‘“ Between the short intervals of static, the images
have been quite clearly seen, and the announce-
nent headings would undoubtedly be clearly
readable werce it not tor the static.”

Apparently things at IFunchal, Madeira, are far
from ideal, for Mr. Wraight mentions among other
difficulties a variable mains supply of 230v. D.C.,
spark interference from ships and static.

His receiver works from 4o to 4,000 metres, and has
a screen grid, ILY., leaky grid detector and two
transformer coupled valves. These, of course, will

The fluorescent screen of the German experimenter Manfred

von cArdenne’s new eathode-ray tube for television. showing a

line traced by the ran. The tube is described (lsewhere in this
issue,

be replaced later, although at present they are doing
remarkably well.

The disc in the ““ televisor ' is made of tin, 20 ins.
in dianeter, and is driven by a 220 volt D.C. motor
of G.I..C. manufacture, with a 500 olhm resistance in
the mains, fitted with a microneter adjustment as
svnchronising gear. A toothed-wheel synchronising
device 1s being built to replace this. IFor reception
under difficulties, Mr. Wraight seems to be doing very
well.

These reports are the outstanding events of the
month. Other amateurs whose reception reports
have already been mentioned continue to improve on
their results, and are finding television reception a
most absorbing liobby.

I

Ww. C L.
XPERIMENTAL wo-k. Inventor’smodels. Scan-
ning dics any size to drawings. JOHN SALTER,
Scientific Instrument Maker. Iistablished 1896.
Featherstone Buildings, High Holborn, W.C.1.
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L etevision for the Beg‘z}mﬂ

PART IV

By John W. Woodford

end of our television system and commenced

to examine the necessary apparatus in detail.
'The necessity for this was emphasised and we finished
off with a query as to the shape of the disc hole. I
pointed out that for the most economical use of a
given area the square hole is best suited, but there is
another aspect of the problem which must be
considered in conjunction with this, namely, the
available kilocycle sideband - of the broadcasting
station.

[ntimate Detail.

Naturally, the smaller the width of this band the
smaller will be the amount of intimate detail which
can be received in the resultant image, or, alternatively,
the extent or magnitude of the scene which can be
handled adequately is kept within somewhat narrow
limits. Now we kunow that at present the
transmissions going out through the B.B.C. station
at Brookman's Park must be within the nine kilo-
cvcle sideband as, unfortunately, this allocation to
every broadcasting station was laid down before the
popularity of television had manifested itself.

That being so, and until such time as the powers
that be give special cousideration to television
broadcasts, it was necessary to study the problem
carefully and find out the most efficient wav of
utilising the available broadcasting channel.

Graduated Exploration.

The Baird Company did this with their character-
istic thoroughness, and the result is the Baird
Graduated Exploration. Instead of the thirty holes
in the disc being square only twenty-four take this
shape, while the first three holes and the last three
hioles are rectangular, the long side of the rectangle
being in a radial direction. IFor a given picture width,
therefore, thie size of the twenty-four square holes is
slightly smaller than would be the case if the whole
thirty were square. (Sce Tig. I1.)

The resultant picture is one with more detail over
about the inner two-thirds than on the outside. In
other words, the detail is concentrated in that section
of the picture where it is gencrally most needed,
thie being especially the case with head-and-shoulder
sttbjects.  In this way the most efficient use is made
of the waveband.

Another point to note in passing is that the picture
ratio, that is, height to width in the case of the Baird
vertical scanning, is seven to three. Here again the
ratio was established only after careful consideration

l AST month we went back to the transmitting

TELEVISION for A pril, 1930

had been given to the type of subjects which were
likely to be televised.

Using a Gate.

If you refer to l'ig. 1 of lust month’s instalmment
you will notice that a *‘gate’” or mask is shown
positioned between the
disc and the lens. Ac-
tually this portion of the
apparatus is mounted as
close as possible to the
face of the revolving disc
and consists of two
metal  shutters held in
a  vertical framework.
One is arranged to move
up and the other down,
and obviously the dis-
tance between the bot-
tom edge of the top ‘
shutter and the top edge
of tlie bottom shutter
will govern the * height ™
or length of the light

areL%n(()llértlllﬁ-eizfs;L“\.vork_ Fig. 1.—Hlustrating the effect
. o i of the Baird graduated scanning
ing conditions this IR,

gate is very carefully

adjusted so that one small area of light just
leaves the sereen at the top a monient before another
appears at the bottoni.  The gate depth is, therefore,
slightly less than the distance between two adjacent
holes in the scanning disc. A condition is thus
established that for a very small fraction of a second
between the end of one light spot scan and the
beginning of the next there is no illumination on the
screen or subject at all.

The reason for this may appear puzzling at first
sight, but the mystery (if one can use such a termn
in this conncction) will be unravelled when we come
to consider the question of automatic synchronising

Reducing Flicker.

With our fixed light source and revolving perforated
disc we have a resultant light area on the screen of
definite shape. Although actually described by
travelling light spots which trace thirty light strips
side by side one after the other, the rapidity of the
process (750 complete explorations in one minute)
practically annuls any flicker, and to all intents and
purposes one has the impression of a floodlighted area.

I ” ’ll f

i

i

|

|
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You will have noticed a similar sort of thing in your
own homes if the electric lamps are lit from an
alternating current supply. No flickering can be seen
and yet the light is varying continuously at a rate
depending upon the supply frequency.

Brack Wrire
HERE HEerRE

X | %

@)

%

Fig. 2.—Showing the effect of underlap and orerlap.

Accurate Hole Positioning.

Of course the holes in the scanning disc must be
very accurately positioned otherwise lines will appear
on the screen, that is, the junctions between the
individual light tracks become visible. Let me
illustrate what I mean. Turning to Fig. 2A, we
see that two squares, X and V, are shown. These
represent the disc holes, each pair of lines being the
light track made during a portion of the sweep.
The track made by the inner edge of hole Y does not
coincide with the track made by the outer edge of
hole X. In other words, there is underlapping and
the result is a black line on the screen, the actual
width of the line depending upon the amount of
underlap present in the disc.

With Fig. 2B we have another condition represented,
namely, overlap, and it is easy to see that this will
produce a narrow white line on the screen. Obviously,
it is essential to have the holes carefully marked oft
on the disc and thus reduce the ‘‘lines” to the
barest possible minimum or, better still, make them
disappear entirely.

Turning Light into Electricity.

This scheme is very interesting, you will say, and it
is easy to grasp exactly what happens so far, but where
is the purpose underlying the ingenious arrangement ?
The travelling light spot will certainly illuminate the
scene or object it is desired to televise, but what is the
next step in the process ? It is at this juncture that
we make the acquaintance of one of the most important
links in the television chain. We must learn something
of the apparatus which enables us to turn light into
electricity, for it can then be handled in a more
straightforward manner.
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No doubt you have seen articles and references
in this journal to a substance called selenium. Now
the history of television is really linked up with the
history of selenium and may be said to date from the
discovery of the light-sensitive properties of that
element.

Selenium.

Selenium is a metal and has an enormous resistance
to electricity. This property made it useful in the
construction of high resistances used in telegraph
working. Many years ago an operator at a cable
terminal station noticed that his instrument behaved
in an erratic manner every time the rays of sunlight
touched the selenium resistance. 7The phenomenon
was investigated and the light-sensitive properties of
selenium were disclosed. Tf connected up in a
circuit and exposed to light an electric current will
flow in the circuit of which it forms a part. On
shielding the selenium from the light rays, however,
the current flow will cease. In addition, it was
also found that the strength of the
current flow was dependent upon
the amount of light to which the
selenium was exposed.

The scientists of those early days
were quick to perceive that in the
selenium cell they had a means for
providing vision by telegraphy. A
great number of devices were inven-
ted and many of them to a certain
extent were perfectly ’
feasible scliemes except
for one point, and that
was that seclenium was .
much too slow in its )
action. L'or over forty
years television remained
at a standstill, the ‘‘ time
lag,” as the sluggishness
of selenium was called,
proving a fatal barrier.

Overcoming Time Lag.

Luckily, however, a discovery
made by Hertz in 1888 led to the
construction of what are now known
as photo-electric cells. These cells
turn light into electricity, and al-
though only a minute current flows
they possess the great advantage
that they are instantaueous in ac-
tion, and television demands this
high standard. 1'he smaller current
response is easily made good by
suitable valve amplifiers and these

cells are now used in several differ- v 2
ent forms. One particular type is
illustrated in an acconipanying F

photograph and can be compared 4 photo-electric cell as
in construction with the selenium  manufactured by
cells, which are also illustrated. the G.E.C.

The exact function of these special ‘‘ television eyes ”’
will be dealt with next month.
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K lectrical Coonductors

By W. F. F. Shearcroft, B.Sc. (Hons.), A.LC.

Fellow of the Television Society

I must have been sonmiewhat of a surprise, in the

days when only electrostatic charges of electricity

could be nianufactured by clumsy friction machines,
to the man who discovered that the charge would
leak away from along various materials. It was an
enormous advance when the invention of the battery
and the production of a current along metallic wires
became an accontpiished fact. ‘L'o-day, static charges
occupy a very inferior place in the practice of the
scietice of electricity, and its transference fromt one
place to anotlier is one of our main considerations.

Fxperiment has divided matter into conductors
and 10n-conductors, a division which, in reality, is a
gradation ; for conduction is a matter more or less
of conditions, and all known substances will conduct
to a certain extent. In practice we use sonie form of
metal 1s a conductor, because metals as a group
offer less resistance to the passage of a current than
other materials.

Under any given conditions the conductivity of the
metals varies within wide luits, as is shown by the
figures in Table L

TaBLE I.

: Conductivity
Metal. at 18° C.

Copper (drawn) .. oG 502 X 10°
Gold 50 .. .. 42 X 108
Silver .. .. .. (06 X 107
Aluminium .. .. 3:3 X 10°
Zinc .. e e .. 16 X 10°
Platinum .. .. .. 362 X 10%
Iron ac e " 7:1 X 104
Mercury .. .. .. 1-:00 X 10%
Bismuth .. .. .. 83 X 10

Ior the majority of metals the resistance, which we
consider as the reciprocal of the conductivity, decreases
with pressure. Lithiuni, calcium, strontium, antiniony
and bismuth increase their resistance with increase of
pressure, while the values for caesium pass through a
mimmuni.  This change is an appreciable one,
amounting in the case of potassium, for example, to
an increase of 78 per cent. over the measured range.

"lension produces an increase of resistance in prac-
tically all cases, and on melting a metal the resistance
increases or decreases in the same sense as does the
density.

T'he resistance of a metal depends very largely on
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Fig. 1—Curves showing how the cleetrical resistance of metals
g wing ]
waries with ahsolute temperature.

how it is treated in the process of manufacturing the
actual conducting matenal, for example, the specific
resistance of wrought iron at 18° C. is 13-9 X 10-%, the
value for steel being 19-g X 10-

Resistance varies considerably with temperature,
being very roughly proportional to the absolute
temperature. ‘L'his is shown for a few ntetals in the
curves in Iiig. I.

As the temperature is lowered to the region of
absolute zero a remarkable phenoinenon appears in
the case of certain metals. At a critical temperature
the resistance suddenly sinks to practically zero.
I'his state of super-conductivity has been found for
the following nietals :—

Characteristic
Metal. T'emperature in
Degrees Absolute.

Tridium. . .. .. 3°41°
Tin 0o ac ag 3+78°
Mercury 50 aa 4197
Thallium .. aa 2:3°

Lead .. .. .. 7:2°
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Iig. 2 gives a curve showing the resistance of
merenry at very low teniperatures,

This very remarkable behaviour leads to equally
surprising results, A conductor without resistance
means a current without driving force. “Iius it was
found that in a lead circuit in a state of super-
conduction an induced current fell by less than
I per cent. per hour, and so we have a current flowing

w
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o+ ©-0. /'
'
'
’
]
[
R —a : 4
- Y 43 Lyt

Qtsolute Temperature

Fiy. 2.——Curve showing the resistance of mercury at very
lows temperatiures,

for scveral days without any applied electrontotive
force !

It secins strange that for this very commnion occur-
rence of conduction of clectricity through solid
conductors, we have no adequate theory. The idea
that it can be explained by the migrations of electrons
through a wire will not hold in the sweet sttplicity
of the picture it provides. Conduction, with many
another simple phenoutonon, still awaits explanation.
It is certainly uot analogous to thermal conduction,
for which there is nothing similar to super-conduction.

The conductivity of any system is described by
Ohm’s Law, which states : ** Other things being equal,
the potential difference between two points on a wire,
at constant teniperature; carrying acurrent is propor-
tional to the current.”

For practical purposes copper is the ntetal most
used for the conduction of electricity. Its tenacity
and ductility perniit us to make wires of it of varyving
thickness, and considerable strength. It is very little
affected by the atmosphere, and thus can be used
bare, for laying a line for conduction. It has a high
value for its conductivity.

Copper seemts to have been known since the Neo-
lithic age, and a copper age followed the stone age.
It occurs free in many places; the largest deposits
occurring on the shores of Lake Superior, where
masses weighing about 400 cwt. have been found.
Copper compounds, from which the metal can be
obtained, are also widely distributed, the best known
being the oxide in the form of cuprite, the sulphide
known as copper glance or copper pyrites, and the
basic carbonate, malachite.

Trom its ores copper is obtained by methods which
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depend largely on the nature of the ore and local
conditions. In outline the process consists of roasting
the ore to produce copper oxide. Washing the ore to
free it from impurities may precede this process.

The oxide is then reduced to the critde metal by
further treatmtent, usually in a blast furnace and some
form of converter. The crude product is refined by an
electrolytic process. Plates of the crude metal are
made the anode of an electrolytic cell, passing into
solution when the current flows, and being deposited
on the cathode in a very high state of purity-—gg-8
per cent. of copper being obtained.

T'or electrical purposes such a high state of purity
is essential, for miinute traces of impurity may
seriously effect the conductivity.

Copper las a reddish-brown colour by reflected
light, but thin layers are green by transmitted light.
The metal can be obtained as octahedral crystals.
Near its melting point it may be ground into a powder,
and it is brittle also if heated and cooled slowly ;
rapid cooling give the usual flexible, ductile and
malleable product.

Dry air has no effect on copper, but in the presence
of water aud carbon dioxide, a covering of a green
basic carbonate called wverdigris is formed. A list of
constants is given below :—

Symbol. .. .. oo Gy
Atomic Weight 6337.
Density .. 5 .. 893.
Tenacity—Cast [-2-1-9 dynes/cm®.
. Rolled. . 2'0-2-3 .
. Hard-drawn
wire .. 40—46 .
. Annealed wire 2:8-31 .
Melting point .. .. 1083° C.
Boiling point .. .. 2310° C.
Thermal conductivity K=o0-918.
Coefticient of expansion .. 16-7 X106,
Specific heat o0 .. 0091 (at 0° C.).
Latent lieat of fusion 43 cals.
Specific resistance—
Drawn .. o .. I-78Xro-8 o
Annealed .. .. I'59X10-8 }at S
Therntal coefficient | of
resistance .. .. 42:8X10-%

WIRE RESISTANCE rOR COPPER.

SIV.G. Diameter. Ohins per Safe
M, Inch. metre. current.
Amps.
12 2:04 0104 0-0032 I5°0
16 163 0-004 0°0083 6-8
20 0-9I4 0036 00260 26
24 0°539 0-022 0070 I'I
28 0-376 0-0148 0-I55 03
32 0274 0-0108 0293 03
36 0193 0-0076 0°590 0I5
40 0°I22 0-0048 1-48 0:06
46 0001 00024 5°90 002
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Reproduction and A mplification

in 1 elevision Receivers”

By Dr. Fritz Schroter

N the following paper physical relations will be

dealt with which are of importance for the sharp-

ness of reproduction in modern televisors. In part
tihe deduced relations apply in principle for all regis-
terirg electro-optical transformations (sound-filin,
photo-telegraphy, and special forms of photo-tele-
phony). Whilst, however, in the distant signalling of
pictures within a Sxed period of time, scanning speed
and screen can be adapted to the greatest claims made
on the reproduction of the original, in the selection of
these dimensions in television freedom does not exist,
because for the creation of a constant retina impres-
sion a minimum number (1) of transmissions of the
entire picture surface per second is necessary, and
the degree of image amnalysis is limited by the per-
missible frequency band width, by amplifier diffi-
cult:es and by the physiologically-based claims on
the rightness of the receiver vision-field.

We adopt here as a basis the principle of every
modern picture transmission: the scanning device
breaks up the subject into temporary light alterations
which produce in the photo-cells corresponding
fluctuations of the transmitting current. 'These are
re-converted by the light relay of the receiver into

Fig. 1.—Perforated Nipkow Disc.

* Coramunication from the laboratory of the Telefunken-
Gesellschaft fiir drahtlose Telegraphie m.b.H. Reproduced as
a supplement of the *‘ Elektrischen Nachrichten-technik,”
Berlin, 1929.
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proportional brightness values, for the accurate com-
positicn of which into the distant picture the picture-
point distributor, running synchronously and in phase
with the scanning device, is responsible. Through
which special optical means the relative movement

Bogenlampe Nerr-Zelle

R Y4
RS

Linse Linse

-
Weiller sches .~ \
Spregelrad =
Fig. 2.—Television receiver employing Kerr cell and Weiller
mirror-wheel.

of light spots (or light gap) and picture surface is
obtained is of no importance here.

Tor this purpose, for example, the well-known
Nipkow perforated spiral discs, as per I‘ig. 1, or the
likewise two-dimensional decomposing Weiller mirror-
wheels' as per Fig. 2 may be used. The common
characteristic of all such apparatus with uniform
movement {v) is the finite of the size aperture or light-
spot vertically and parallel to the running direction,
and therefore its finite aperture speed (Auflaufzeit) in
relation to a fixed mathematical point in the picture.

For simplicity’s sake we will first assume that the
time constants of the transmission mediums are to be
neglected, and that in the whole chain of conversion
and controlling processes between the varyinglight
effects in the photo-cell and the lighting up of the
light relay, no non-lineal amplitude distortions occur.
Therefore all energy transformers are practically free
from inertia, and the second differential ‘quotients of
the controlling functions disappear.

Fig. 3 shows a picture-field of height ¢ and width /
shown as a ‘‘ point screen,”” as it can be clearly con-
ceived that a square light-spot, for example, moving
in the direction v, draws parallel adjoining lines over
the surface. Such a rectilinear decomposition is

1 Sec IKorn-Glatzel : Handbook of Phototelegraphy, Berlin,
1911, p. 446. The Weiller wheel, after the surmounting of
imporzantinechanical and optical ditficulties, is now used in the
televisor of A. Karolus.
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exactly producible by means of the mirror-wheel
device shown in Iig. 2, with the application of a
square diaphragm before the source of light. The
Nipkow disc, on the contrary, delivers arc lines ; if,

— v4
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Fig 3.—Point Screen.

however, the radius is great in proportion to g and /,
the bending of the path and the distortion relatively
to I'ig. 3 become unnoticeable. % lines may fall out
over the entire height ¢. I'he square surface element
of the screen then has the side length f=q/k. The
light-spot speed for # pictures per second is given by

v=u,=n kl,
the transverse speed is the number of the picture
lines scanned in Is.
Vo=nq=nkf.
v, is assumed to be completely constant, that is, the

synchronised picture decomposers are free from
oscillations.

I. STiLL PIcTURES.
1. Sharpness of the contours. As shown in Tig. 4,

at the transmitter the light-spot travels with the
speed v from a black area to a white one. The vary-
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Fig 4.—Current increase caused in the photo-electric cell
by a sharp contour.
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ing transmission is assumed to be completely sharp,
so that the brightness jump d H/dt=w. In con-
sequence of the finite movement f of the light-spot
the illumination increases however, which illumina-
tion, on passing over to white, arises by reflection on
the photo-cell, not jerkily but gradually and recti-
lineally, until the light-spot lies completely on the
bright zone, that is to say, has moved to the right
across f relatively to the shaded initial position. The
‘“ transition period *’ appertaining hereto we call T.
From the time point {=7 onwards no further altera-
tion takes place. Therefore :

T=flv=q/n k1.

|
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|
|
|
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|
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Fig. 5.—Reproduction of a sharp contour in the recetver.

The photo-current is supposed to follow the varying
light values proportionally. Fig. 4 therefore repre-
sents the current increase in the photo-cell for which
the following relations hold good :

(@) I=0 fort =0,

(b) I=it for O<t<T, if i is the photo-current
intensity for =1,

(¢) I=iT fort =T.

The momentary brightness H, produced by the
light relay of the receiver is, according to supposition,
proportional to the momentary value I of the photo-
current, therefore H,,,=C I, if C signifies the propor-
tionality factor of the conversion of current into light.
The photometric impression of a certain spot of the
received picture covered by the controlled light-spot
exercised on the eye can, according to the Talbot law,
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which is doubtlessly valid for such short periods,? be
represented by the time-integral of the variable
brightness. The viewing apparatus therefore per-

ceives its assumied mean value over the visibility
pericd of the place or spot concerned.

Fig. 4 corre-

Fig. 6 —Reproduction of a strip, or line.

sponds therefore to the phenomenologically shown
course of the transition zone in Iig. 5, the shade of
which constitutes itself as an integral effect from the
momentary values of the brightness in the various
positions of the aperture or light-spot. ‘This shade
extends to the double width of the surface element.

The calculation of the /I curve in Iig. 5 can be
effected in two ways. In principle the method indi-
cated in the next section for the case of periodically
variable brightness can also be used for the deduction
of the blurring of sharp edges in the received picture.
If the inconstant transition spot or place is repre-
sented as a I'ourier-integral, one calculates for the
important harmonics the amplitude dampings result-
ing from the finite aperture, and superimposes the
obtained brightness courses. However, the want of
sharpness of the reproduction of such bright-dark
jumps by the recciver is more simply and clearly
shown by the following consideration : if, as hitherto
assumed, the apertures of the decomposing discs on
both sides are exactly in phase, then the co-ordinates
of tke aperture edges x,=0, x,— —f in Fig. 5 corre-
sponi to the time-point /=0 in Fig. 4 and the co-
ordinates x;=f, x,—0 correspond to the time-point
t=T7.

For a place in the received picture which lies in the
negative area of the X-axis at a distance /x/<C/f/ from
the sl-axis lighting up by the light relay only takes

% Geiger-Scheel : Manual of Physics, xix., p. 487. Chapter
‘“ Photometry,” by E. Brodhun.
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place during one part of the transition period T. If
the aperture meets the place mentioned in the time-
point 7, taken on the zero line of Iig. 4, there results
there the photometric brightness
. C1. o

H=C:ftdt= (T—7)~ (1)
For all places situated within the interval f on the
positive side of the H-axis of Fig. 5 which may enter
in the time-point < in the aperture, increasing illuniina-
tion is occurring from = to 7°; after this their illumina-

tion remains constant at the maximum value C i T, so
that we get :

3
H=Cijftdi4-C =T
__.Cz'

2

(T2—7242%T), (2)

If we insert in the formulwe (1) and (2) different values
for <, for example, —7', ——T2, 0, T/2, T, and write
for C 7 7% the maximum amount of the illumination
H,, there follows for the parts of the received picture
corresponding to the selected time-points the follow-
ing distribution registered in Fig. 5 which charac-
terises the non-sharp course of the reproduction of
sudden changes in contrast in the original :

Point in the received pic-
w ture field, .. cop—f

Illumination for the eye,

o x oG . ..lo /8 | 1/2| 7/8 1

The application of this method of consideration in
the question of the sharpness of reproduction of a
bright strip of the thickness of a picture element (f)
gives a fading zone of the width 3 / (IYig. 6). The solid
line represents the variable brightness distribution in
the original, the dash-made curve the rise and fall of

|
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Fig. 7.—Reproduction of a line screen.
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the photo-current, and the dotted curve the blurred
reproduction of the receiving apparatus. In the
centre line B C the illumination intensity is the integral
over the transition period of the light aperture from
position I to position 2. As the photo-current during
this time passes through its maximum values (=1/2),
the brightness maximum lies in B C, the amount of
which is given by

T

)Ciftdi=C1 T2(1—})—_-3~H"

T/2 _ 4
Therefore no complete lighting-up takes place (the
controlling current of the light relay has not its
maximum value during the whole transition).

7

Fig. 8.

A series of black strips of the thickness f is repro-
duced as in Fig. 7. The co-ordination of the curves
is'the same as in Fig. 6. The lighting'intensity maxima
of the reception picture of the amount 3 H,/4 lie in
phase with the centre line of the bright strips of the
original, the minima of the amount H,/4 in phase with
the centre line of the dark strips. Therefore no com-
plete darkening takes place either. These dampings
are worthy of note in connection with the question as
to which modulation frequencies must be transmitted
in television. In view of the overcrowding of the ether
the limitation of the frequency band as far as possible
suggests itself. In general one calculates as maximum
frequency (in Hz) the value

Number of pictures X number of the
quadrat surface (picture) elements nXA*X/,
2 T 29¢

because one regards as the most rapid change which
can occur in the scanning, the following on one
another of a bright and a dark surface element. The
duration of a maximum period number is after this
the time for the running through of two-picture-point
widths=2 7.

In this connection, however, it is expressly over-
looked that the brightness in the original picture
proceeds by jumps according to assumption, the
sinusoidal fundamental frequencies v,=uv/2 f of the
line screen in accordance with Fig. 7, therefore, would
have to contain an infinite series of harmonics, which,
although with altered amplitudes, recur in the zigzag-
shaped photo-current curve in accordance with
Fig. 8.2 1In reality the appearance of the received

3 Amplitude spectrum of an aperture. See K. Kiipfmiiller,
Zeitschrift £. Techn. Physik, 8, p. 475 (1927).
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picture shows that even in the case of the co-trans-
mission assumed in Fig. 7, of all higher frequencies
through a system represented as free from inertia, it

. cannot be a question either of a sharp reproduction of

sudden contrasts or of a complete controlling of the
intensity between maximum and minimum. The
definition of the picture element as a superficial
dimension of the scanning hole or light spot is there-
fore conceived in its direction of running, more or less
arbitrary ; the edge - sharpness actually obtained
would correspond to a coarser screen, especially if the
additional action (or effect) in practice of the ‘‘in-
swing " times (Einschwingzeiten) is taken into con-
sideration. The decisive influence of the finite aperture
/ and its ratio to the width of the transition zone to
be portrayed is still more generally dealt with in the
following section. If the rectangular brightness dis-
tribution of the original and the zigzag photo-current
curve arising in its scanning is represented in Tig. 7
by Fourier series, then these run :

for the rectangular curve :

i=£ +2nf - (sin mt+§ sin 3mt+; sins0f . . ),
for the zigzag curve :

S . I . .

1—_-£—}—;4?{' (sin cot—;) sin 3w+ Jgsin 50f . . ),

whence proceeds the characteristic difference in rela-
tion to amount and sign of the amplitude of the three

-

Fig. 9.—Increasing the picture sharpness by applying a con-
trolling amplifier.

harmonics and the insignificance of the further
members. As the amplitudes in the receiver side
illumination occur squared in consequence of the
finite aperture (see following section), it is plain how
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little the higher frequencies of the fundamental
frequency v,=v/2f=1/2T contribute in reality to
the picture sharpness. We may therefore confine
ourselves to the transmission of v, and may suppress
the higher period numbers. This is more convincingly
proved in section 3 by consideration of the influence
of the aperture on the temporary voltage increase on
the entrance grid of the photo-cell amplifier.

H
A P

/70

*Fig. 10.—Sinugoidal light intensity distribution.

The previous results apply to the case of a threshold-
value-free amplifier with rectilinear working range.
The blurred edge of the width 2f in I'ig. 5 can now be
narrowed by inanipulation at the receiver, which
briags about a diminution of its time constants. This
is shown in Fig. 9. The maximum amplitude of the
current which excites the light relay is assumed to be
given in the case a by I (solid line), in the case b,
which corresponds to a pre-amplification three times
as large, by I’ (dash-made line). In the case a work-
ing is done without biassing. There thus arises the
sarae lighting up curve H as in I'ig. 5. The resulting
waut of sharpness extends from x=—f to x=+/.

In the case b let (for example, by negatively biassing
the grid of the controlling tube) a threshold value N
be introduced for the initial ilumination. The light
relay then only begins to act at a time point which is
characterised by the position A’ of the scanning
aperture in relation to the H-axis, but attains, how-
ever, the final intensity assumed in case a at the same
mement (x,=f, ¥,=0), provided that the pre-ampli-
fication suffices in order to make I'—N==I. Conse-
quently we get the steep lighting up curve H’. The
comparison of the registered lights and shades shows
that the transition zone now appears much sharper
and rarrower. Moreover, it is acknowledged that all
haf-tone values which deliver controlling current
intensities of less amount than N, must drop out on the
receiver side. For example, the half maximum ampli-
tude /, in the case a would be equivalent to 7,/<<N in
the cuse b, that is to say, a corresponding grey would
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not be transmitted. In order to reproduce half-tones
quantitatively, and simultaneously contours suffi-
ciently sharp, the smallest possible aperture is there-
fore indispensable.

2. Damping of periodically changing brightness.*
One hole of the transmitter Nipkow disc covers over
in the scanning direction (X) the sinusoidal light
intensity distribution represented by Fig. 10

H.—H, (I-}-sin 2’:")

of the period length s. In consequence of the finite
aperture f the light quantity

~ S
H, <1 +sin 2’:"> dx

acts on the photo-cell, whereby the integral is to be
extended over the aperture limitations. If, for
example, the aperture centre is in the line P Q, then
the edges have the co-ordinates 1 +f/2 and x—f/2 and
the photo current will therefore be proportional to
the shaded surface (IYig. 10). That is to say, at the
moment where the aperture centre has completed the
section x, we get
. /s 7o/ 27rx>
= V64 st i c
i,=const f I, KI—}—m sin* sin = ’ (3)
The transmitting current therefore follows the
brightness variations of the scanned picture in the
same curve form and frequency. The amplitude of
its fluctuation does not, however, attain the value 7 ;
it is, on the contrary, multiplied by the damping
factor 7:_ j sin TZf, the amount of which depends upon
s/f and only converges against I for s>f. T'or s/f=1I,
1/2, 1/3 and so forth, the current alteration disappears
and with it the transmission of the corresponding
picture frequencies (the mean value over one or
”I
|

Fig. 11.—Illustrating loss of contrast. (Translation : Degree
of brilliancy in the original.)

4 See J. W. Horton, 4th Annual Convention of the Institute
of Radio Engineers, May, 1929, p. 5 and following. Hitherto
unpublished calculations of this kind were carried out with
special reference to the sound-film independently of the author
by K. Kiipfmiiller (Siemen’s Central ILaboratry) and Wohlrab
(Dissertation, Leipzig, 1929).
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several entire periods of the light fluctuation must
o
/

I . =f .
<-3, and so forth, sin - becomes negative ; that
s

obviously be zero), and for the ranges ;< <I,

§
/

is to say, the alteration of the brightness at the
point of the aperture centre is in counter-phase to
the simultaneous alteration of the photo current.

I
- <
4

For the building up of the received picture the
Talbot law and complete linearity of the controlling
of the light relay (for example, incandescent lamp)
must apply. If the photo current fluctuates in
accordance with (3), then, assuming equal phase
running of both perforated discs, and coinciding
apertures, the brightness resulting along the line I’ ()
will be an integral effect, which is made up from the
momentary values of the light intensity of the por-
traying aperture in the transition from position 1
to position 2. Inserting a new constant for the con-
version of the photo current into light, we can there-
fore express the brightness perceived on the receiver

side in I’ () by

x--fl2
. 8 . T o ZuE
H.'=const’ f II,J( 17— sin ! sin - ~) dx
7f s s
x—f[2
/s P9 27N
=const’ j2 I/, [I sin ) ¥sin :]
J v wof s) s (4);

_We obtain accordingly in the reccived picture a
sinusoidal brightness distribution of the same fre-
quency and phase as in the transmitted picture. As

s .m .
the factor f sin f occurs in the square a reversal of
s

phase, as it may occur in the photo current according
to the foregoing, is not possible for any value 6f s/f.
I'ig. 11 shows the resulting loss of contrast, assuming
various values for f/s; for comparison the com-
pletely controlled brightness distribution is regis-
tered in the original (solid line) with correct phase.
The formula (4) contains (to which reference shall

Fig. 12.—~Original.

Fig. 13.—Reproduced through a coarse
screen.

only be made lere} the transmission characteristic
e’=q(s/f) of all the intensity periods given in the
scanning by the pictorial configuration.

The sharpness of the reproduction transversely to
the direction of movement of the aperture or light
spot is a function of the number of lines k. L'his is
shown very plainly by I'igs. 12 to 14, of which 12 is
the original, 13 and 14 the reccived pictures with
40 or 75 lines photographically produced by means
of a Kerr cell. If, however, the eye itself acts as the
receiving organ, and if the transmission speed is of
the necessary order for continuous sight impressions,
a new experience is disclosed, that is, the dispropor-
tion between longitudinal sharpness (v; || picture line)
and transverse sharpness (v, L picture line). The
usefulness of an increase of % appears trifling so long
as the transitions and contours in the running direc-
tion of the light spot do not also become correspond-
ingly more marked. In this connection it must be
remembered that in the transverse decomposition
cach brightness jump (contrast) from line to line is
reproduced  with undiminished sharpness in the
receiver, as neither the size of the aperture nor the
time constants of the electric transmission exercise an
influence thereon. The increase of the line number %
would therefore have worked out less strikingly in
Fig. 14, if the light spot had possessed in the scanning
direction the same expansion as in the case of Iig. 13.
In reality it was narrowed in the ratio k,/k,.

If the Tigs. 13 and 14, set side by side, are con-
sidered from a greater distance then the disproportion
greatly noticed in the normal method of vision seems
to be lessened. ‘The televised pictures received to-day
require such physiological aids (prevention of the
right accommodation of the eye and so forth) in order
to have a satisfactory effect. This method is, of
course, only justified for objects which our sense
of vision, by virtue of long experience, permits of
scizing pictorially from a ininimum of detail, as, for
example, the human countenance. We will revert
later to psychological points.

(To be continued.)

Fig., 14.—Reproduced through a finer
screen,
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Sydney A.
Moseley

on

e Duas
1 ANSIISSION

ELL, the die has been cast and the first

\;\/ commercial televisors are now in full use in
all parts of the country. It istoo carly yet to

judge the results. Indeed, it would be like judging
the telephone in its early stages, when The Times did

not think it of sufficient importance to give it a
meation !

A good many of my friends have been literally
stayirg up all day and all night in order to get early
results. So far, one or two notes that have reached me
have been encouraging. Mz:. Miller, of the Wireless
Trader, appears to be getting some good pictures;
while Mr. Haines, of the Wireless World, tells me that
he has had what really are to him " very interesting
results.” Mr. Bernard Jones, editor of Amafteur
Wireless, who in some strange way got well ahead of
TELEVISION and others in obtaining results, is full of
the exciting and interesting times they have had in
the office with the Baird Commercial Televisor.

My friend, Norman Edwards, on the other hand,
is going slow, for the moment. He is going to subject
his televisor to a series of thorough tests. I am hoping
by the time this appears in print that Mr. lidwards
may have achieved good results.

Hcwever, I regard these experiments miore or less
in the nature of a preliminary canter. The great day,
March 31st, will go down on the calendar as having
seen the beginning of television service proper in this
ccuntry. For the benefit of posterity I append the
official programme. Also I am printing the photo-
grapas in this issue of a number of eminent artists
who participated in this historical transmission.

Well, then, for five mornings in the week and two
nights we shall be seeing as well as hearing sopranos,
tenors, baritones, comedians, and occasionally a
speaker.
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Lookers-in must remember that it is not the intention
of the Baird Company to put over a fuisome pro-

gramme. ‘The object is to enable lookers-in so to
adjust their sets that they are able to see a singer or
speaker as clearly as conditions permit. Obviously,
at first, one will have to make allowances for those
who are unaccustomed to tuning-in.

So for the moment there will probably be three
items per transmission, allowing on an average ten
minutes for each artist, which is enough. On the
other hand, as things progress it might be possible
te add to these items or, what is more important, if
the public interest is such as one has reason to expect,
the B.B.C. will undoubtedly continue to help, as they
are doing at present. by extending the time placed at
the disposal of the Baird Company.

I am afraid I must warn readers against accepting
some of the unauthorised statements that appear
from time to time in the public press. It would
almost seem as if we have not altogether disposed of
those little groups of foreign rivals who desire to
place as many obstacles in the road of the progress
of the British Cemipany as they have in the past.

Listeners should only accept official statements
issued cither by the B.B.C. or the Baird Company. It
is not much use accepting such statements as “‘ an
official of the B.B.C.” ¢r ‘‘ The Baird Company.”
I write this because, apparently, a news agency has
been led to circulate an unauthorised news item
which was wrong in many details.

(Continued on page 81.)
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Personalities .7

The Personalities prctured below will appear in

KEEP THESE PAGES

R. C. Sherriff, Author of
“ Journey's End,” appearing March 31st.

Miss Annie Croft, appearing Mareh 3lst.

j : s oo
&P 7. /A L 2
| } * ' ‘ _/" ;.(’ 3 ¥ % 21 A

Miss Mamie Watson, appearing April 11th,

DBobby Howes, appearing April 2nd.
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s Month

Television Programmes during the Month of April
FOR COMPARISON

George Metaxa, appearing April 17th.

Lupino Lane, appearing April 1st. Miss Désirée Ellinger, appearing Aprilflst,
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More Personalities

Appearing in Television Programmes (/zzrz'ﬂg the month of April

\UR

Jack Hulbert, appearing April 3rd.

Miss (fracie Fields, appearing March 31st.

Maiss Peggy Wood, appearing April 17th, De Groot, appearing April 15th,
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Sydney A. Moseley.
(Concluded from page 77.

As reported in the Daily Mail on March 13th,
speech was transmitted on 2LO’s old wavelength of
356 metres, while the new National transmitter, on
201 metres, broadcast the television part of the
arrangements.

During these programnies those with ordinary
receiving sets will be able to hear all that happens,
while those who have the apparatus for receiving
television will also see the faces and movements of
those before the microphone.

If =2verything goes well, our senses will be doubled
for broadcasting purposes.

The programme started at 11 a.m. from the television
studio in I,ondon and was as follows :—

1. Introduction by Mr. Sydney Moseley 11.00 a.m.
2. Sir Ambrose Ileming, inventor of the

thermionic valve I1.02 a.nl.

3. Announcement I11.07 a.m.
4. Miss Annie Croft 11.08 a.m.
5. Miss Gracie Fields .. .. II.I6 a.m.
6. Mr. R. C. Sherriff (author of

“ Journey's Iind ) I11.24 a.n.

7. Closing announcement.

Lord Ampthill and Sir Edward Manville also hoped to
make their appearances before the screen-microphone.

And now a word about the artists who were
“Dbilled” to appear in the first transmission on
March 3i1st.

You do not need to be told anything about the
man who opened the proceedings.

Professor Sir Ambrose Fleming is the ** Grand Old
Man 7 of wireless, without whom such a ceremony
would have been incomplete. Sir Ambrose has been
unswerving in his belief in Mr. Baird’s invention, a
belief which the ceremony in which he took part
more than justifies him.

Miss Annie Croft is, of course, the well-known
musical comedy star, who usually appears with her
husband, Mr. Rex Sharland.

Then Miss Gracie IYelds is another idol on the
lighter side, while Mr. Sherriff, of course, is the well-
known author of ‘‘ Journey’'s Lnd.” He tells me
that he was anxious to know whether those who know
his play were disappointed after seeing him ; whether
the image that had been conjured up of him was in
any wise different from the actuality !

I'2levision, then, is in full blast. I expect from now
on zn army of amateurs co-operating with Mr. Baird,
as they did in the early days of wireless broadcasting.
Some of my prophecies in the past have been near the
mark. I venture to make one more prophecy,
viz., that before the end of the year television will
have made such progress as to equal the remarkable
strides made in aural broadcasting as soon as the
public were allowed to take part.

I went to the Selfridge show and saw television
demonstrated to many hundreds of excited lookers-in.
There could be no doubt about the interest that was
roused.

Mr. Wragge of Selfridges, who was responsible for
the demonstration at that end, tells me there could be
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no doubt that television has caught the popular
imagination. He emphasises, however, that from a
comniercial standpoint it is vitally necessary for the
time of transmissions to be extended. He thinks that
before commercial television can have a fair chance it
must be put in the programmes hours.

Coming from such an authority, this point is of the
utmost importance, and no doubt-it will be the subject
of discussion later on with the B.B.C.

Meanwhile, Mr. Wragge testifies to the success of the
first commercial televisor ever placed on the open
market.

Peto-Scott and Television

The name Peto-Scott has become a household
one wherever wireless matters are discussed. The
sceds of the business sown at the beginning of broad-,
casting in this country have grown with it. As
new methods of construction have come to the fore,
the Peto-Scott Company has always been identified
with the progressives.

In 1919 the work of a keen wireless experimenter
and model maker laid the foundations upon which
the business was to be built. T'rom then on he
devoted his undivided attention to the development
of what now scems to us to have been strangely crude
apparatus, but this apparatus, consisting of a few
tuning coils, condensers and valve detector units,
gave place as time went on to the most intricate
cfficient receiver parts known to modern broad-
casting. Tor ten vears the Peto-Scott Company has
specialised in the supplying of kits of parts for all
well-known radio sets, particulars of which are given
in the leading technical papers.

It was a natural sequence, therefore, that when
television should leave the laboratory as a practical
proposition the Peto-Scott Company should be identified
with the new science. Many of our readers will recall
the Deto-Scott advertisement appearing in the very
first issue of the TELEVISION magazine, published
just over two years ago. It took the form of a state-
ment that they would look after and foster the con-
struction of television receivers. Advertising only
those components which they had tested thoroughly
and could recommend, they made a genuine effort
to bring their reputation in radio matters to the
television field. The complete resources of their
extensive workshops were placed at the disposal of
those wishing special components to be constructed
to given specifications.

FElsewhere in this issue the current advertisement
of the Peto-Scott Company will be found, and it is
significant that they are already in a position to
supply complete kits of Baird branded components
which, when assembled, are suitable for picking up
the present television broadcasts from the B.B.C.

The Company maintains an up-to-date test room
which is at the service of customers. Ten years of
experience gained in satisfying the home constructor
is a valuable asset of any firm entering the important
field which television is now opening up.
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. Proceedings ..
| 'he | elevision Society

Presidential Address Delivered at the
Second Annual General Meeting, at University College,

Gower Street, W.C.1, on March 18th, 1930.

By Str Ambrose Fleming, M.A., D.Sc., FRS.

HEN the request reached me to give an

s;s/ address to this Society at its second annual

general meeting, my first thought was that

this would require some technical discussion of matters

connected with the main interests of this Society,

viz., television. But a little further consideration

made it clear that the occasion might perhaps be

better employed in dealing with a larger question,

namely, the relation of Governments, and especially
our own British Government, to invention generally.

We had it forcibly impressed upon us as a nation, at
the outset of the Great War in 1914, that our easy-
going British habit of indifference to serious pursuits,
and especially to scientific investigation and research,
constituted a national danger of a very serious kind.

We had been very much accustoned to regard
scientific research into the phenomena of nature as a
more or less harmless hobby, interesting to a few old
fogies, but not of importance to the bulk of the nation
whose attention was mostly centred round more
important matters such as sport, horse-racing, amuse-
ment or threatricals, when not engaged in the main
purpose of life, which was considered to be the making
of money.

Hence although the British mind is, I believe,
endowed with an unusual share of originality, and
highly gifted British investigators and men of science
had opened up continually new fields of investigation
of a very important character, the cultivation of these
fields had been left too much to other nations, particu-
larly Germany, the United States, I'rance and Italy,
and they accordingly reaped where we had sown.

The subject of scientific investigation has, nioreover,
two sides to it, and appeals to two distinct classes of
mind.
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There is first, the purely scientific investigator who
has no other object except to probe the inner nature
of phenomena and the laws or uniformities connecting
them. This pursuit appeals to those of a philosophic
cast of mind who are most concerned to know the why
and wherefore of observed things. The pure scientist
is very perfectly represented by our beloved Faraday,
prince of experimentalists. For 40 or 50 years he
went every day to his laboratory with a fresh question
to put to Nature and never rested, until he obtained
an answer ; but he never seemed to care to pursue the
subject into its utilitarian consequences, and he left it
to others to develop the applications of his famous
discoveries.

Faraday Centenary

In the autumn of next year (1931) we shall celebrate
with suitable impressiveness the centenary of his
epoch-making discovery of elecrto-magnetic induction
and of induced currents, which gave us the dynamo,
the transformer and the induction coil at the hands of
his followers.

Then on the other hand there are those who are
more attracted by applications of scientific knowledge,
or often what amount to new discoveries, the impor-
tance of which rests on their technical uses. These
originate in minds of the engineering and constructive
type, who desire not so much to know the reasons of
things as to make use of them for increasing the
convenience or comfort of life or diminishing labour.

In the charter of the Institution of Civil Engineers an
engineer is defined as one who applies the great forces
or energies of Nature for the use and benefit of mankind.
Now in this technical side of the subject to which we
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shall direct our attention to-night there are in nearly
all cases two well-marked stages of progress. There is
first a novel idea or some new device, apparatus or
effect which is often stumbled upon unexpectedly or
evolved empirically by the unconscious cerebration
of genius.

If this occurs to a mind of the constructive variety
the fizst stage will be to apply it to some technical or
useful purpose, and carry it out practically in a
rudimentary manner.

Fhese two sides to a subject are extremely well
illustrated in the initiation and growth of wireless
telegrapay. Maxwell's profound investigations in
1864 into the propagation of electric force through
space had led him to the idea of an electro-magnetic
wave, and he inferred that the undulations called light
were a special variety of these electric waves.

It was not until eight years after Maxwell’s death
that Hertz in Germany succeeded practically in pro-
ducing Maxwell’s waves and set all the scientific world
busy in investigating their properties. Again, it was
not until just after Hertz’s death in 1894 that the idea
arose in several minds of utilising these waves for
telegraphy.

I'o Marconi belongs the credit of first evolving a
simple yet effective combination of apparatus for this
purpose. His important technical invention was that
of the aerial wire and earth plate which at once
translated the Gperations out of the regime of experi-
ments with Hertzian waves into that of practical
telegraphy over distances reckoned in miles.

But now, as just remarked, there are two stages in
the evolution of a new technical application of scientific
knowlecge.

There is the first stage, already described, in which
the inventor discloses the new appliance or method
and achieves his first early practical and perhaps
rudimentary success. Then comes a second and
generally much more prolonged and costly stage in
which the new technical advance has to be brought to
such perfection as to make it a real use to the world.

This generally requires a very considerable expen-
diture of money. )

Two Characteristic Stages

"These two stages of a technical invention have been
characteristic of all the leading electrical achievements
of the nineteenth and twentieth centuries—viz., of
electric telegraphy, electric telephony, electric lighting,
public electric supply, and electric traction, also of
wireless telegraphy, and wireless broadcasting, and
no coubt will be of television also. In each of these
there has been a more or less prolonged period of
preparatory expenditure without return before the
profitable commercial stage was reached.

In order to safeguard the interests of those who
thus finance a new technical art to bring it to practical
perfection, it is necessary to have some period of
protection or monopoly to prevent the fruits of this
expenditure being appropriated by other persons who
have not shared in the preliminary outlay, and this
in all civilized countries takes the fomm of patent
protection.
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The manner in which this grew up is very briefly as
follows :

In the former days of absoiute monarchy the
Sovereigns of England claimed far greater power than
they have now to control the corimerce and occupa-
tions of their subjects. They claimed, amongst other
things, the power to bestow on favourites or those
who purchased their favour by advances in cash,
the sole right to import certain articles or sell them in
their kingdom. Ior instance, the right to import

Teletallie transmitter as used by the American Baird
Television Corporation.

or sell salt, coal, iror, silk, gold thread, etc., were
formerly granted by the Crown to certain persons in
return for money payments or services, to the great
grievance of the general public. Queen Elizabeth
and James I. were great offenders in this respect,
and matters came to a crisis in the twenty-first year of
James I.’s reigu, when Parliament abolished all
these rights of the Crown ‘o grant monopolies, but
reserved one thing to it—viz., the right to grant the
privelege of working or making any new manner of
manufacture to the first and true inventor of this
manufactured article. ‘The document making this
grant was called a patent, and was formerly issued and
stamped with the great Seal of England.

In order that this grant of a patent may be valid it
must comply with certain conditions.

In the first place, the manufacture must possess
novelty. 'The Act declares that it must be for a new
manufacture. Hence a pateat cannot be valid for
something already known or done.

In the second place it must have ufility. A patent
cannot be granted for a mere scientific idea or
principle. It must be for something which has
concrete use. It may be a small use, and that term
covers articles or manufactures intended to please or
make some improvement in what has been done
indifferently before.

In the third place it must be for some manner of
manufacture. Now that term in the course of time has
been greatly extended. It is now held to cover not
only making a new fking but making a new useful
application of an old thing cr a new combination of old
things.

This question came up in the case of James Watt’s
invention of the separate condenser for a steam engine.
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Before his time the steam was condensed in the
cylinder of the engine by a jet of water, and the result
was a pritne mover so extremely wasteful of heat
that it was of very little use. Watt’s separate
condensation effected a great improvement and it was
allowed to be patented as a new manner of manu-
facture. There are countless cases of articles actually
not new in themselves but for which a new use has
been found which is held to be a new manner of
manufacture and to be a patentable invention.
These so-called “ user ” Datents are a great source
of fruitful litigation to the legal profession.

In the fourth place the patentee has to describe
in a document called the specification exactly how he
makes or uses his invention. “There must be a full,
frank and honest disclosure of all the knowledge
required to work the new manufacture. This is now
given in the form of a provisional specification, which
must disclose in general terms the nature of the
invention but need not enter into details. T'hen, nine
months after, the patentee has to file the full
specification, which must describe or * ascertain ” the
nature of the invention so as to be intelligible to any
person skilled in the art concerned.

The full specification must conclude with one or
more claims sctting out especially what thing, process,
manufacture, or combination is claimed as the
invention. If the full specification contains anything
essential which is not foreshadowed in the provisional,
the patent is invalid. This was the case with the
Edison phonograph. If the claims contain anything
not adequately described in the complete specification
the patent is invalid. Much patent litigation has
turned upon the question whether the patentee has
properly ‘* ascertained ” or described his invention,
and any keeping back of essential points is fatal to a
patent.

I'remember hearing of a case in which a workman in
a factory made a very important improvement in a
certain process, and his employer determined to have
it patented. So he sent the workman to his patent
agent to draft the specification. When in due course
this specification was printed and made public the
employer was struck with the fact that it did not
describe the same process the workman had disclosed
to him privately. So he sent for the workman and
said: “ How is this? This specification describes
something quite different from what vou told me as to
your improvement ’’ “The workman replied, ‘“ Well,
you see, I was not going to be such a fool as to tell that
patent chap exactly how I did it, because then he
would have been able to do it himself, so I stuffed him
up with another story.” This frank and honest ad-
mission, of course, made waste paper of the patent, and
the employer’s disgust at the loss of his expenditure
on fees may be better imagined than described.

Before the war the Germans were great adepts in
the art of taking out chemical patents in Great Britain
in which, though apparently all essential information
was disclosed, some little item necessary for practical
working on a large scale was carefully concealed.

Lastly we have to mention a necessary obligation
on the part of a patentee, and that is to pay all the
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Government fees at the proper dates, without which
the patent lapses. A British patent now runs for 16
years and the Government fees amount to about £140,
exclusive of any fees paid to the patent agent for
drafting and filing the specification.

The provisional specification is not made public
until after the complete specification is sealed, so that
if further consideration during the nine months’ grace
shows the invention to be of little use the complete
specification need not be filed. The Government fee
for the provisional specificationis only £1, and hundreds
of these are applied for but not completed.  Under
some conditions, where the inventor has not received
sufficient reward, the British patent may be extended
beyond 16 years.

Having now reviewed all that the patentce has to do
on his side, let us see what it is that he gets from the
Government in return for his fees and trouble. The
answer is ** precious little.” All he gains is the right
to bring a legal action against infringers at his own
expense. The Government guarantee him no absolute
rights, nor do they give him any warrant as to the
correctness of the subject matter of his patent. There
is, however, a certain search by the Patent Office
Lixaminers, who notify the patentee of any possible
anticipation of his invention.

If he finds his invention being carried out by others
in an unauthorised way he can bring an action for
infringement if be has the money and cares to risk it
in litigation. FEwen if he is successful in his action his

opponent may file his petition in bankruptcy and leave

German Amateur's Original Idea. In the receiver pictured

above the scanning disc is strengthened between two gramo-

phone records. A gramophone motor is used to drive

the disc, and he receives television images quite successfully.

The wireless receiver and amplifier are seen in the back-
ground.

the patentee to pay his own expenses. Moreover, the
Government itself may infringe the monopoly they
themselves have granted, and as they have the almost
unlimited purse of the taxpayer to fall back on it is
very difficult to succeed against the Crown in an action
for the infringement of a patent brought by a private
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citizen, "Hence the whole affair is a very one-sided
matter. If on the other laud an inventor does
not apply for patents but decides to keep his invention
secret, | sonteone else may rediscover and patent it,
and the first inventor may then be in the position
of lhaving te pay -ovalties for making his own
invention.

In ﬂast times patents werc granted for any im-
possible mackine, such as perpetual motion, and it is
difficult to defcnd the mortality of a government
which | takes fces from citizens for granting a

The ' Baird “ Televisor Receiver on view at Selfridges
reccntly. Demonstrations of the instriment were also given.

monopoly for the sole manufacture of that which
cannot be manufactured.

Thé same applies to many specifications where there
is some radical scientific defect not apparent until the
invention begins to be worked, e.g., Garland and
Gibb’s Transformer patent.

Icaving the subject of patent protection, let us
consider briefly the question of the relation of
Government. to scientific and industrial research.

Before the Great War of 1914, the greater part of the
scientific research in Great Britain was conducted
directly by professors, amateurs, assistants and
students in the universities and technical instituticns.
Much was done in private institutions, such as the
Roval Institction, I,ondon, which has been the Hirth-
placé of some of the greatest discoveries n:ade by the
mind of man. Very important work had also been
carried out by private individuals such as Joule,
de ta Rue, Spottiswoode, Huggins and Crookes, not
attached to any institution or college.

Some technical researches (but mostly kept private)
were carried out by manufacturers for their own
benefit.

The cutbreak of the Great War showed us the
lamentable and dangerous degree to which we had
beco}me dependent on other nations and countries, not
onlw for our food supplies, meat and whezt, but for
such articles as fine chemicals, rare metals, dyes,
optical glass. arc-light carborns, explosives, and alloy
steels. All these articles were the result of laborious
scientific research conducted, not haphazard by
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individnals, but by highly organised teamn work assisted
by ample funds.

I'he Royal Society of Iondon for many vears had
a small grant of a few thousand pounds which had to
be dispensed in a parsiimonious manner in small grants.
On July 28th, 1915, the Privy Council appointed a
committee called the Committee for Scientific and
Industrial Research, and they in turn appointed an
Advisory Council and various Standing Commiittees
on special subjects. ILong previously to that date
various isolated attempts had been made to organise
scientific rescarch on a national basis.  Iiminent
men from time to time had given the nation serious
warnings of the dauger of neglecting it. When,
however, the great period of electrical invention
began, about the middle of last century, the chicf idea
of the Government seemed to be to meddle with it and
throttle it by premature or unnecessary legislation.

When electric lighting first began and public
electric supply from central generating stations was
originated and attempts made to put it in practice
under the Tilectric Lighting Act of 1882, it was clear
to me that it would be necessary to have some national
institution to test and certify electric measuring
instruments.

Accordingly I presented and read a paper to ‘“ The
Society of Telegraph Ingineers and Electricians ” in
November, 1885, entitled : *“ On the necessity for a
national standardising laboratory for electrical instru-
ments,” in which I advocated certain proposals.
That paper was, I am afraid, very soon forgotten, but
a large number of eminent electrical engineers took
part in the discussion and entirely approved the idea.
This paper was read and published long before there
was any National Physical Laboratory in Iingland or
Reichsanstalt in Germany. A committee was formed
of members of the Society to further this scheme, and,
as a result, in 1889 the Board of Trade established a
small electric laboratory in Richmond Terrace,
Whitehall, for this purpose, with Major P. Cardew asits
first director. In the paper mentioned I pointed out
that one function of such a national laboratory would
be to conduct researches in pure science which need too
prolonged or too much continuous work to be carried
out by any private effort.

‘I'he subject continued to attract attention, and soon
after my paper was read an institution was created in
Germany, called the Reichsanstalt, for such national
scientific research; and other similar establishments
were set up in France, called the Central Laboratory
of Electricity, and the Bureau of Standards in Washing-
ton, U.S.A.

The subject was brought before the British Associa-
tion in 1896 by Sir Douglas Galton, then President.
A year or two later the Chancellor of the Kxchequer
appointed a Treasury Committee under the chairman-
ship of the late Lord Rayleigh to advise as the
matter, and the result was the formation of the
National Physical Iaboratory at Teddington, which
was opened by His Majesty King George V, then
Prince of Wales. In his address to the Prince and
audience, Lord Rayleigh referred to my pioneer paper
to the Society of Telegraph Iingineers.

The control of all these scattered institutions or
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endowments of scientific research has now passed into
the hands of the Government Department of Scientific
and Industrial Research, who make each year a report
on their achievements and results. This department
is administered by an Advisory Council, of which
Sir 'W. H. McCormick, F.R.S., is Administrative
Chairman and Dr. F. E. Smith, C.B., the present
Secretary ; and there are some ten eminent scientific
men associated with them on the Council. "They are
also assisted by a number of assessors representing
various Government departments and private interests.

The work of the Department is for the nmost part
conducted by numerous special committees and
research boards appointed for the purpose of dealing
with special subjects and classes of research.

The Department has funds, placed under its control
by Parliament, which are dispensed in the upkeep and
management of establishments such as the National
Physical Laboratory, the Chemical Research Labora-
tory, the British Museum Iaboratory, the Geological
Survey and Museum and other institutions, as well as
in grants to research workers and students. It has
under its control a fund of a million sterling, and its
total annual expenditure last year was rather over half
a million sterling. Grants can be obtained for
individual workers for special researches when
recommended by responsible persons.

In addition, the Department assists some 24 Boards
of Research established and maintained by the private
enterprise of associated firms in special trades to solve
scientific problems involved in successful commercial

work. Such research associations exist in connection

with the electrical, textile, leather, linen, rubber, oil,
cutlery, silk, and metalurgical trades.

The work of this important Government depart-
ment in the last fifteen years has been to weld into
one coherent whole and strengthen the work of numer-
ous isolated scientific organisations, we have not yet
reached quite that degree of consolidated action which
marks the research work of many powerful corporations
in the United States, but we have done a good deal to
organise a disconnected multitude of independent
workers into a scientific army, with its general staff,
intelligence department, and regimental organisations.
Nevertheless, when all is said and done, it remains an
indisputable fact that no number of second or third
rate minds, however organic may be their relation,
are equal to one man of genius.

There is, it is true, much systematic research which
can be conducted by team work provided the necessary
money and guidance is forthcoming. It is here that
the great and wealthy corporations of America do so
well.

Take for instance the discovery of that remarkable
alloy, permalloy, which has been the means of increas-
ing the speed of signalling through submarine cables to
ten times its former maximum value. It had been
pointed out by an IEnglish mathematician, Mr.
Oliver Heaviside, that a great improvement could be
affected in telephonic and telegraphic transmission by
increasing the inductance of the line, and it was known
that this could be done to a moderate extent by winding
over or whipping the cable with iron wire, just as the
handle of a bat is whipped with string.
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Iron has, however, a very low magnetic permeability
for small magnetising forces such as exist round
cables carrying teleplione or telegraph electric currents.
Hence began a search for a better material than iron.

It was known that the alloys of nickel and iron had
very peculiar magnetic properties, and the result was
to instigate a careful examination of nickel iron alloys,
and after prolonged experiment in the research
laboratories of the American Telephone and Telegraph
Company, associated with the Western Iilectric
Company of the United States, it was found by
Elmer and Arnold that an alloy of about 21 per cent. of
iron and 79 per cent. of nickel had, when subjected to
a particular heat treatment, an enormously greater
magnetic permeability than iron for small magnetising
forces. It has also extremely small hysteresis losses,
Hence it is almost an ideal material for ‘‘loading ”
submarine telegraph and telephone cables, and thus
increasing their inductance. This has resulted in
such important improvements in their performance
that all unloaded cables are now antiquated and out
of date.

Here, then, we have another case in which the
scientific suggestion made by a British scientist
ignored in his own country only received its practical
developnient in the United States.

Great interest was shown by the public in the recent Television
demonstrations at Selfridges, as is evidenced by this photo-
graph of people lining up.

Now this leads us to consider the
question why this should be.

Telegraphy also had its beginning in Great Britain.
Cooke and Wheatstone laid down in 1837, between
Euston station and Camden Town, one of the first
electric telegraph lines, and their 5-needle telegraph
preceded the invention of the printing telegraph by
Morse.

important
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In the course of the next 30 vears, clectric tele-
graphy with wires was conducted in Iinglaud by several
separate electric Telegraph Conipanies, and thesceévould
1o doubt before long have amalgamated into one
single corporation, as happened in America. But
about 1867 the idea arose in Great Britain that there
would be some disadvantage to the public if another
so-called monopoly arose. The public distribution
of gas had been to a great extent carried on by gas coni-
panies, and there was a strong feeling that these
necessary public supplies or services should not be a
source of profit to individual sharcholders but should
be managed by the State for the benefit of all. It
had become clear that some control, of essential
public services in which there could not from the
natnre of things be competition, was necessary.

If vour butcher supplies vou with bad meat or
vour baker with bread not to vour taste you can try
diffcrent butchers or bakers until vou are suited.
But if a Gas Company supplies vou with a gas poor
in lighting or heating power yvou cannot change your
gas Company because there is only one supply
Company in vour district.

Parliament was, therefore, compelled to institute
some control of the quality of the gas as regards
light and heat aud also as regards price by connecting
together dividends and gas price so that in proportion
as Gas Companies' dividends exceed a certain
limit the price of the gas has to be lowered. This
then initiated the State Control of essential public
services which could ounly be non-competitive from
the nature of the service.

Hence, when clectric telegraphy gave indications
of becomiing a public service, in order to prevent the
upgrowtlt of another so-called monopoly, Parliament
created a still greater State monopoly by passing the
Telegraph Acts of 1868 and 1869, by which they pur-
chased for ten millions sterling the plant and business
of the Telegraph Companies, and put the whole
business under the control of the General Post Othce.

The Acts of Parliament were so skillfully drafted
that when, seven years later, the speaking telephone
was invented, and ten years later telephone exchanges
began to be established, the Government was able to
claim that the telephone was a telegraph within the
meaning of the Acts. Nay, more, when wireless
telezraphy and telephony were invented the control
of them also was brought under the same Acts of
Parliament.

Whilst it is obvious that in essential public services
in ~which there cannot be competition by different
suppliers there must be some State Control exercised
as to quality and price to protect the custonier or
consutier, nevertheless when the Government itself
becomes the supplier the necessity arises for some
cotitrol over the controller.

In our representative form of popular Governntent
the actual administration, or the putting into practice
of agreed or accepted principles is largely in the hands
of ermanent ofticials, and there are many who think
that we have already gone too far in this direction
and that there is a risk of official autocracy overriding
the true and best interests of the public, of which it
ought really to be only the servant and not the master.
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This now raises a large and difficult question
whether it is to tle ultimate advantage of the nation
that highly technical industries involving centinual
invention should be managed by  Government
departments,  Without entering into questions which
are properly political, it wmay be said that there
is a large and perhaps increasing body of opinion
that <certain universal requirements should not
be conducted for private profit. Hence the demand
that not only post-office service but telegraphs,
telephones, broadeasting and perhaps railways, coal

The wew cathode-ray  tclerision receiver developed by the
(lermar experimenter. Manfred von Ardenne, und described
on another page of this issue.

mines and several other things should be ™ nation-

alized,” to use a current term.

I'his may not be unreasonable for operations which
remain fairly coustant ; but for electrical inventions
there is no finality, and fresh advances are continually
being made and demanded. A Goverument manage-
ntent is a much more rigid and inflexible thing than
private control. Its operations are liniited by rules,
regulations and red tape. Personal promotion is
slow, and goes by seniority rather than ability. A
voung man who showed great initiative would be apt
rather to be snubbed by his seniors than promoted
over their heads. Want of ability, or even bad
mistakes, would not always be a reason for terminating
an appointinent, and no Government departinent cares
to take risks in its operations, but prefers a siow but
sure method of going to work. It is, therefore, generally
much behind the times in its operations.

This is all very well in certain simple and settled
undertakings like letter collection and delivery or
pensions or savings bank business, but i a highly
technical and continually changing art like electro-
communication generally, where constant invention,
improvements, new ideas and long views ahead are
necessary, it is a serious question whether Government
control is that whigh conduces to the greatest efficiency
and benefit.

The argument in favour of it is that this so-called
“ nationalization ” preveats the growth of powerful
monopolies in the matter of essential public services.
But it only does so by creating a far greater monopoly
under burcaucratic control, which can never after-
wards be broken down. ‘This can never have the
alert, progressive and far-seeing policy which must
be a4 condition of the success of such public service
run by private effort. Nevertheless, some Govern-
ment control is always necessary, as in the case of
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railways and gas or electric supply undertakings,
to protect the public interests. In every one of the
electrical industries there are many unsolved experi-

inental problems, and the inventive genius is necessary
for their solution,

Let me indicate, in conclusion, one or two of these
as far as television is concerned. “I'he neon tube as a
receiver has the disadvantage that it affords a surface
of relatively small area on which the varying glow
takes place by which the scanning disc at the receiving
end builds up the image.

The Kerr Cell.

There is, however, another way in which a varying
electric potential can cause a corresponding variation
in the illumination of a field of light, and that is by a
Kerr cell. It was found by Dr. Kerr, half a century
ago, that in certain liquids an electric stress causes a
double refraction. One of the most effective materials
is nitro-benzol. The arrangements are shown in the
slide exhibited. The fluctuating potential produced
b).' the transmission system, whether by wireless or by
Wires, causes an electric strain in a cell placed between
two crossed Nicol prisms; and this can be used to
fluctuate proportionately the brightness of a field of
light which can be scanned by a Nipkow special disc.

I think some arrangement of this kind might give
quite a large field of light sufficient to contain a
reproduction of a full-length human figure. It would

have the advantage of being a field of white light or
of any other colour.

Another thing I am anxious to have tried on a fairly
large scale is the method I suggested in my lecture on
television at the Imperial College of Science in January
last.  Ttis to form an image of a large scene by means
of a large concave mirror, or lens, and then to treat this
image as an object to be scanned. It seems to me the
only way in which scenes or objects of large areas, such
as a cricket or football match or a procession can be
“televised.” I have certain idcas as to how this
could be done, which will be explained later on.

It is perfectly clear that television will not fulfil
that which the public expect of it until we can do
more than televise a single human face or something of
the same size. I am strongly of opinion that we have
not vet reached the final or best form of television
detector in the neon tube. It has certain advantages
in its colour for human face television but for many

other things it would be better to have a field of
white light.

1

What is required is some form of light-valve which
is capable of being actuated by an electrric current
of a few microamperes which would control the
illumination of a perfectly white surface by white
light so that the brightness of that surface would
respond instantly and without lag to change in the
current and be proportional to it. There are great
possibilities for invention under this head. It does
not follow that only the possession of very elaborate or

costly apparatus is necessary for the making of great
advances.
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K HESANEY

When we look back at the history of invention
in connection with wireless telegraphy and telephony,
we see how very much of it is due to the work of the
amateur, and comparatively little to the highly
favoured Government official.

Marconi himself was an amateur, and carried out
his early experiments with the most rudimentary
apparatus—but he had ideas.

When the Government brought wireless telegraphy
under its control by the \Vireless Telegraph Act in
1904, it left the amateur with little or noright to nieddle
with the creation of clectric waves except in one
little corner of the cther esteemed to be of not much
practical use. But the amateur with ideas did a
good deal to discover the extreme importance and
value of short waves for transmission over long
distances. It was an amateur who discovered the
first crystal detector, and others who added to their
number. It was an amateur who invented the speak-
ing telephone, viz., Alexander Graham Bell, at one
time a student in this College; and it was an
amateur, John ILogie DBaird, who first gave us
practical television.

This Society is chiefly composed of amateurs who
investigate and invent for the love and excitement
of achievement. Military historians speak of certain
battles as “ soldiers’ battles,” because they were won
not mainly by the strategy of the general staff,
or commanders-in-chief, but by the dogged persistence
and pluck of the unknown soldier.

So there are inventive victories and conquests
waiting to be made, and which may be made, not by
the highly placed Government official, but by the
unknown yet capable amateur.

DRY BATTERY ARND
ACCUMULATOR
TROUBLES SOLVED

You can HIRE the World’'s finest
fully charged High and Low Ten-
sion Wireless Accumulators for less

than the expense of unskilled charg- ’

ing and unreliable Dry Batteries. 9(,on“’°
Amazingly improve reception, sav- U
ing time, trouble and money. H‘RE

OVER 10,000 SATISFIED LONDON USERS. SERV‘CE

Delivery radius twelve miles from
Charing Cross. Write or’phone for
descriptive folder No.'6, post free.

SPECIALLY RECOMMENDED BY EXPERTS FOR
USE IN CONJUNCTION WITH TELEVISION.

RADIO SERVICE (onoon) LTD

|05 TORRIANO AVENUE, CAMDEN ROAD, NWS
PHONE NORTH 0623 (3 LINES)

TELEVISION for A pril, 1930



Second Annual Report of the Council

Sfor the Year ending 31st December, 1929.

(Approved by Council, 26.2.30.)

Council are able to state that substantial progress
has been made by the Society during the year
under review.

ORGANISATION.—An important step has been taken
to strengthen the organisation and management of the
Society’s affairs, and early in the year the Society’s
Solicitors were instructed to take the necessary steps
for the Society’s Incorporation. The legal formalities
have been carcfully considered, stage by stage, by
the Council, who have acted throughout with the
one desire to see the Society firmly established as an
independent scientific body.

MEMBERSHIP.—Progress in membership is indicated
by the following figures:—January 1st, I1929:
Fellows 115, Associates 192, Students 18—Total 325 ;
December 31st, 1929 : Iellows 2135, Associates 295,
Students 67—Total 577. The Council deeply regret
to have to record the death of one of their members,
Dr Wm. Martin, after a long and painful illness, and
als» the loss the Society has sustained by death of the
foliowing members :—C. H. N. Alderson (A.1929),
E. J. Baker (A.1928), Lieut.-Col. L. J. de Salis
(1.1928).

A printed ““ List of Members " was issued to all
members in December. It is intended to revise and
issue a new list annually.

Grour Crnitris.—The organising of local group
centres outside the London area has involved the
hen. officers in much preliminary work.  One of the
secretaries (Mr. J. J. Denton) and the hon. treasurer
(Mr. Wm. C. Keay) have devoted themselves untiringly
to the task, by personal visits and in the giving of
lectures and demonstrations, with the object of
supporting interest locally. In several cases the
Headquarter’s organisation has been substantially
assisted by the local members, and as a result the
following groups are now established and regular
meetings are being held :—

Hastings : Secretary, H. G. Nye, lsq., 9, Stockleigh
Koad, St. Leonards-on-Sea.

Southend ©  Secretary, R. 1. Cowley, Iisq., 99,
Fastwood Boulevard, Westcliffe-on-Sea.

Leeds : Secretary, 11 Wolfson, Esq., " The Dingle,”
Grove Lane, Headinglev, Leeds.

Birminglham : Secretary, F. I.
472, Bordesley Green, Birmingham.
The formation of local group centres is also contem-
plated in the following districts : —Liverpool, Man-
cliester, Roclidale, Sheffield, Derby, Wigan, Newcastle.
“I'he Council wishes to place on record its appreciation
of the valuable services rendered by the members who
have consented to act as local secretaries, and on their
afforts, much of the future success of these develop-
nients must depend.

IN presenting their second annual report the

Fanner, Esq.,
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LECTURES AND MEETINGS.—The following is a list
of the lectures and meetings which have been held
during the year :(—

J. J.
Subject : ** Tele-

January 1st: Lecture and demonstration.
Denton, AM.LE.E. (secretary).
viston Research.”

February 5th: Lecture (with experiments). Ronald
R. Poole, B.Sc. Subject : *‘ Methods of Light
Modulation in elevision Receivers.”

March sth: Annnal General Meeting and First
Annual Exhibition of Members’ Apparatus.

April gth: Lecture. J.C Rennie, B.Sc., M.LE.E.
Subject : ““ Some Notes on Exploring.” Informal
discussion on *‘ Selenium Cells,” opened by H. S.
Ryland, I'.O.8.

May 7th: Lecture and demonstration. Capt. R.
Wilson and Mr. A. A. Waters. Subject: * Some
Practical Considerations in the Building of Television
Apparatus.” Informal discussion, entitled: “ A

Quantitative Analysis of Lelevision,” opened by
J. H. Owen Harries, AM.ILR.LE.
October 1st: Lecture. H. S. Ryland, F.O.S.

Subject : “ Talking Filmns.”

November 5th: Iecture and demonstration. 1%
Langford Smith, B.Sc., B.Eng. Subject: “ Ampli-
fication and ‘Television.”

December 3rd: Lecture. 1. G. lLewin, B.Sc.,
A.Inst.D. Subject : ‘¢ Television, some Suggested
Schemes.”’ 2

Comniencing with the October meeting, it has been
the practice to discuss the subject of each lecture at
the next meeting following. Such informal discussions
are found to be invaluable by the members and
attendances at lectures and discussions have been
good.

All the above meetings were held at “The Engineers’
Club, London, W.I.

Papers presented at the ordinary meetings with
reports of the discussions arising therefrom, have
appeared in the official organ of the Society,
TrLEVISION, and reprints have been issued separately
for circulation to the Fellows. The Council’s thanks
are expressed and hereby conveyed to the Iditor
and Publishers of TELEVISION for their courtesy.

Ihe thanks of the Society are also due to the
following firms who have kindly loaned instruments
and apparatus for the use of the Society at its lectures
and demonstrations :—

Baird Television Development Co., Ltd.

The General Electric Co., Ltd.

The Iidison Swan Electric Co., ILtd. (Radio
Division).
Philips Iamps, Ltd.
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SUMMER  MEETINGS.—Suninter Mcetings  were
arranged, and took the form of visits to the research
luboratories of the Ceneral Ilectric Co., Ltd.,
Wembley, and to Messrs. British Talking Pictures,
Ltd., Wembley.  Partics of 30 members took part in
two sceparate visits on June 26th and July 31st.  The
visits were greatly appreciated by those who took
part in them.

GENERAL.—The Council have appointed Messrs.
J. €. Rennie, J. J. Denton, and W. G. \V. Mitchell to
serve on a committee of the British Lngineering
Standards Association dealing with radio and tele-
vision nomenclature.

Considerable progress has been made with the work
of compiling the ** Index of Literature,” although
this has proved a much heavier task than was
contemplated. Correspondence hereon should be
addressed to the lecture secretary (Mr. Mitchell).

An analvsis of the 70 questionnaire forms recently
returned by members shows that 24 members receive
British television transmissions regularly, some with
considerable success.  Most members report that they
have had to overcome initial difficulties in their
synchronising gear ; ncarly all urge the necessity for
better and more frequent facilities in the experimental
transmissions as at present arranged.

A chart showing the comparative interest in the
different branches of the subjects studied is appended.

The Council have learned with much satisfaction
of the formation during the year of the I‘rench,
German and Belgian Television Societies, and also
of the International Television Institute (Brussels).
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Liaison has already been established with each of
these Societies, and mutual co-operation is expected
to result.

Signed on behalf of the Council.

CLARENCE T1ERNEY, Chairman of the I xecutive.
,

THE TELEVISION SOCIETY.

Annual General Meeting, March 18th,
At University College, London.

AGENDA.

Dr. Clarence Ticrney, I.R.MMS.
(Chairman)

A pologics jor absence received from Capt. Wilson,
Capt. Tuke, Col. L’Listrange Malone, Herr Lehmann
(German Television Society), Prof. Gheudo (Inter-
national “Television Institute).

Minutes last General Meeting were read and signed.

Annual Report of the Council was presented by the
Chairman.

Balance Sheet was presented by the Hon. I'reasurer.

Adoption of Report and Balance Sheet : Proposer,
Mr. G. P. Barnard ; seconder, Mr. A. M. Nance.

Election of Officers and Council (proposed by
the Chairman) :—

As President : Professor Sir Ambrose I'leming,
M.A, D.Se, FRS.: as Past President : The late
Lord Haldane of Cloan, RS, KT, 0AL, PC.;
ax Vice-Presidents : Sir Philip Gibbs, Lord Angus
Kennedy, Col. C. 1. Malone, 1*.R.Ae.S., M.P., Professor
Magnus Maclean, MLA., D.Sc., LI.D., Alderman
W. T\ Patrick, J.P., and Sir John Sanmwel, LL.D. ;
as Hon. Fellow: John Logie Baird.

As Council : I W. Bartlett, Iisq., Professor
Cheshire, C.B.L., ARCS, LLLp, J. 7. Denton,
Bsq., AMILIELL., Alfred Dinsdale, ¥sq., AMIR.E,
Wm. C. Keay, Isq., Lord Angus Kennedy, Admiral
Mark Kerr, C.B., M.V.O, ‘1Y M. C. Lance, Lsq.,
W. G, W, Mitchell, Lisq., B.Sc., Professor Magnus
Maclean, M.A., D.Se, LL.D., Ronald R. Poole,
lisq., B.Sc., J. €. Rennie, Lisq., B.Sc., MILE.E.,
F. Thillips, Isq., Sir John Samuel, K.B.E., D.I,.,
Dr. Clarence Tierney, 1).Sc., IZRALS., Capt. B. S.
Tuke, Lieut.-Col. J. Robert Velf, P.ASI, and
Capt. Randolph Wilson.

As Hon. Treasurer: Wm. C. Keay, Tisq.

As  Hon. Seeretaries:  J. J. Denton, Iisq.,
ADMLEL, and W. G. W. Mitchell, Esq., B.Sc.

Vote of thanks to the Officers and Council for their
services during the year: Proposed by Col. G. I¢, H.
McDonald, O.B.I. ; seconded by Mr. D). C. Philpot.

Presidential Address at 6.30 p.m. in the Botanical
Theatre: **T'he Relation of Governments to
Invention.”

Vote of Thanks: Proposer, Admiral Mark Kerr,
C.B., M.V.0.; seconder, Il. B. Atkinson, Lisq.

Business Meeting :
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We Test a Baird

. 79 o
“lelevisor’ Receiver

15 could not lielp expressing extremne satis-

faction at having received one of the first

Commiercial Baird Televisors, and although
there has not been sufficient time to give a complete
report in this issue of all our tests, we felt that readers
would welconie our impressions of the instrument
itself, as well as liearing about the initial results.

A well-illustrated and interesting brochure accont-
panied the apparatus, and we first of all perused this
carefully to see what information aud working
instructions were given. Dr. Tierney deals with the
origin and progress of television in the first seven
pages and after that the cssential parts of the
" I'elavisor ' are briefly described.

We take exception to one paragraph in this second
section which reads : ™ Isochronism or * phasing ’ is
obtained by rotating the synchronising gear around the
centre of the motor shaft.”  Surely isochronism is one
of the conditions which have to be satisfied before
synchronism is possible, and corresponds to identical
speeds, while phasing describes the moving of the
image right or left so that it is not split vertically
after the synchronising mechanism **lholds” the
picture. Obviously, the term meant here is *“framing,”
and the process intended by the paragraph quoted is
that of moving the picture vertically up or down so
that it takes up a central position in the image
aperture.

Ifairly complete information is given for connecting
the **’l'clevisor ” to the wireless receiver, various
alternatives being illustrated and explained, but there

The Laird “Televisor Receiver with
cover removed.
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is a dearth of material dealing with the wircless set
itself.

) The accompanying photographs give a very good
impression of what the complete apparatus looks like,
and it will be noticed that it differs considerably from

Cover of synchronising gear, adjusting knob, and the
synchronising gear itxelf.

the wooden cabinet models which were proposed
originally for commercial use.  The machine stands
on four metal legs, the whole of the working parts
being enclosed in a metal case finished in crystalline
black c¢namel. Two control knobs appear on the
front, that on the left being for a fine adjustment
of motor speed while the knob in the centre is for
“framing *’ the image.

At the back of the apparatus are two sliding covers,
one of which when raised exposes the neon lamp and
the other a small terminal board. The top four
terminals are marked “coils” and ' lamp ”’ respec-
tively and it is possible to join these in series and thus
serics-operate the neon and synchronising coils, or
alternatively each may be operated by a separate feed
from the wireless receiver.  Connections are also
brought out to this same terminal board for adjusting
the taps on the scries resistance mounted on the
baseboard so as to step down the liouse supply voltage
to the required value for driving the motor. ‘The
motor is of a universal type, that is to say, it will run
on cither alternating current or direct current.

Undoubtedly the workmanship of the assembled
machine is excellent, the zo-inch disc being arranged
for graduated exploration to give concentrated detail
over the centre of the image where it is most required.

I'or our tests we used an anode bend detector
followed by a three stage resistance capacity coupled
amplifier almost identical to the amplifier described
by William J. Richardson in our March issue. With
the coils and neon in series and a supply voltage of

(Continued on page 93.)
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Recerving a T elevision Image

What One Sees when Tuning-ih

C. Fox

ByW

it is as well to describe what one sces when

tuning-in. While it is nice to know how much
in the way of area or size of object one can see, such
informationis of very little help when one is faced with
a working tclevisor and has to bring its motor into
synchronism. o

Just a knob to turn, says the catalogue, or the
cxpert, to bring the motor into step, and there you
are, Quite so, but when one tries to * turn the knob ”
a number of strange things may happen, and one is
definitely not there if the various appearances of the
receiving screen are not known and their message
understood.

From this it must not be assumed that synchronising
a Baird ** Televisor ”* receiver is a difficult or tricky
matter. It is not, but if one does not know what is
likely to- be seen duriug synchronising, the process
may be quite troublesome—as troublesome as tuning
a wireless receiver to a distant station would be to a
person who knew nothing about the controls or what
they did.

Suppose one has a correctly designed and properly
connected television receiver where everything is
going as it should, and is waiting for the image trans-
mission to come along so
that the motor can be
synchronised.

The field of vision is
covered with a uniform
pink glow with faint
black lines splitting it up
into a series of parallel
strips. Presently a series
of black patches appear,
travelling upwards and
across. It is the image,
but as the motor is
running far too fast it
is distorted and carried
upwards in the direction
of rotation of the disc.
This state of affairs is re-
presented diagrammatic-
ally in Iig. 1. As the
motor speed is reduced
the speed of the black
patches gets slower, and
one can begin to see the
detail of the image. At

NOW that television receivers are being sold,

Fig. l.—Appearance of tele-

vigion.  screen  with  motor

running too fast. This is for

@ 10-hole disc. 30 holes would

give three times as many black
check patches.
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about one and a
half times the
correct motor
speed the image,
while not travel-
ling upwards in
the direction of
arrow A, Fig. 1,
will be travelling
in the direction
of arrow B. As
the speed ap-
proaches the cor-
rect figure, the
mevement of the
image across the
screen in the
direction B will
become  slower,
but increase in
the direction A
until, when close
on synchronism, it~ movement B-way will De
very slow indeed, while in the direction A it will be
approximately that of the speed of rotation, each
particular image seeming to jump upwards. When
the motor speed is correct, of course, the image is
stationary before the viewing aperture, but one may
have sccured correct speed adjustment at a point
where transmitting and receiving disc are not in step,
and, as a result, one has the image split, as in Iig. 2,
the person's face appearing behind the back of his
head. This is corrected by allowing the motor speed
to increase or decrease slightly, and watching until
the iinage being received is properly centred.

There is, however, still another form of displace-
ment of the received image, due to the transmitting
and receiving disc being out of step. In this case a
man’s feet would appear above his head in much the
same way as an incorrectly adjusted camera film
misplaces things. This is corrected by rotating the
motor body about its spindle, and is usually referred
to as ‘‘ phasing.”

All this may seem very complicated, but when one
has seen it once or twice it beconies very simple, and
is in some ways like tuning a wireless set by picking
up the howl of a station, bringing it to the silent
point and then adjusting reaction for tke best results.

So much for a motor running too fast. If on the
other hand it is running too slow, the black patches

Fig. ».
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will appear to be travelling down and across in the
reverse directions of the arrows in Iig. 1. \When a
receivirg motor is running at a quarter the correct
speed, four small images will be seen, and, if the motor
can be held at that speed, will be quite stationary.
At half speed o complete images will be seen side by
side. I'rom this point to the correct speed one gets
the exrct reverse image movement as described above
for a fast motor.

There are, now, several faults in assemtbly of motor
and disc which can upset the image. If the disc is
placed the wrong way round on the motor spindle the
image will be reversed, as one will quickly realise if
a clock face or letters are being shown. On the other
hand, should the motor be running the wrong way,
the inmage will be upside down, while if the motor is
running the wrong way and the disc is on backwards,

B
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Fig. 3.—Diagram showing four usual positions in which
television image can be viewed.

the imtage will be upside down and reversed, i.e., as
though one were looking at a lantern slide upside
down and the wrong way round. In addition to these
little faults, there is the question of where one should
view the image. Fig. 3 shows four possible and
convenient positions in which to view an image.

“ A" is the position favoured in Iingland and used
for the Baird transmissions. ‘B’ is the standard
position in Germany. If one is receiving an image
correctly at A and views it at the B position, it will
be seen lying face down and one quarter displaced.
At C, it will be upside down and one-half of the picture

will be before the other in the same way, except for-

being upside down, as shown in Fig. 2. At D, the
image will be face up and three-quarters displaced.
There is now the question of attempting to receive,
say, a 30-hole transmission with a 45-hole disc. Under
certain combinations of circumstances it can be done,
but the image will not remain correctly framed. In
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the case mentioned—30 and 45—if the nmiotor speeds
are correctly in step and the spacing of the holes in
both discs are about the same, the received image will
travel to the left continuously, and no adjustment of
motor speed will stop it ; thercfore, make sure vou are
using the right disc for the transmission vou wish to
receive.

We Test a “Televisor.”
(Concluded from puge 91.)

about 350 volts we received extremely good images, it
being possible easily to distinguish quite small details.
It takes only a little time to get thoroughly acquainted
with the manipulation of the synchronising by
adjusting the motor speed control, but once this has
been mastered the picture holds very steady. In the
output stage we used in turn a P625, an I.S5A and an
I1.S6A valve. Naturally, the last-named valve gave the
best results and held the picture quite steady, but
the others were very satisfactory. All this talk about
using three or four large valves in parallel of the
output stage of the amplifier is ridiculous.

The separate synchronising feed was also tried
and its benefits appreciated, but the extra H.T.
current consumption hardly seemed warranted.
Further tests are in hand and we shall keep our readers
well informed of these; in the meantime we can
thoroughly recommend the Baird ** Televisor ” to
them. It opens up avenues of experiment which will .
give full rein to the ingenuity of the ainateur, especially
as far as the wireless receiver itself is concerned.

Television Society Notes of
the Month

The annual exhibition of members’ apparatus will
be held this year on Wednesday, April gth, at
University College, London, from 3 p.m. to g p.n.

A silver challenge cup, presented to the Society by
Capt. B. S. Tuke, will be awarded annually for the
best exhibit in relation to Television shown by a
member of the Society at the annual exhibition.
Iintries to be made immediately oun the special
form (1¢X3) obtainable from the secretary.

Offers of suitable exhibits from non-members of the
Society, bearing on the subjects of Television, Picture
Telegraphy, or Talking I'ilms, will be carefully con-
sidered if particulars are sent as soon as possible to
the secretary.

The sixth meeting of the session will take place on
Tuesday, April 1st, 1930, at 8 p.m., at the lingineers’
Club, Coventry Street, Piccadilly Circus, London, W.,
when a lecture on ‘‘ Photo-electric Cells and their
Applications "’ will be given by Dr. I'. H. Harrison,
B.Sc., A. Inst. P., followed by informal discussion at
7 p.m. (members only) on Mr. Barnard’s paper on
““The Photoconductivity of Selenium and otlier sub-
stances ”’ (February meeting).

J.J. DENTON, AM.LILE,,
W.G. W. MITCHELL, B.Sc.,
Joint Hon. Secretaries.
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About Scanning Discs

By George C. Cuato

Associate of the Television Society

not a satisfactory material for the construction of

scanning discs, as it is impossible to obtain holes
in it with a sufficiently sharp edge. Cartridge paper
has been suggested for cheap experimental discs,
but it is not rigid, and is satisfactory only at rather
high speeds, and as quite a lot of useful experimental
work may be done at low speeds it is necessary to
obtain rigid scanning discs which are cheap and
easily made. A combination of cardboard and
cartridge paper has been found satisfactory, and the
construction of such discs will be described. The
cartridge paper is used for making the accurate disc
which controls the light, and it is supported by a
cardboard disc with similarly placed but larger holes.
The cardboard used should be of good quality and
as thin as is consistent with reasonable rigidity.
The white cardboard obtainable from stationers is
very satisfactory in this respect.

Before proceeding with the description, however,
one or two technical points in connection with scan-
ning discs, a knowledge of which is useful, will be
explained insofar as they apply to the construction
of a standard aluminium disc. It will then be a
simiple matter to apply the principles to any other
case which may arise.

There are three fundamental quantities upon which
the nature of a scanning disc depends :

(1) The disc ratio ;

(2) The size of the holes in the disc ;

(3) The radius of the circle on
which the outermost hole lies.
These three quantities are not
independent ; when the magnitude
of any two of them has been
settled, the third is automatically
determined. It then beconies a
matter of deciding which two can
be most conveniently used as the
independent determining factors.
Now the disc ratio, 7.e., the ratio
of thie arc of the outermost circle
between two consecutive radii to
the radial distance between the
outermost and innermost holes,
EnD determines absolutely the shape
of the picture, and is therefore
the most important factor. Ifor
a standard disc this ratio has
alrcady been settled for us by the
Baird Company, and is the ratio

I'l‘ has been pointed out, rightly, that cardboard is

Pig. 1.

N

04

Fig. 2,

7 © 3. so that only one of the other two factors
is entirely within our control. Obviously the most
convenient one for us to be able to choose is the size
of the holes, for drills are made only in certain definite
sizes, whereas we can set our compasses to any radius
which follows from the choice.

Let us suppose, then, that we are to use a T mm.
drill. Thirty holes of this size give a picture breadth
of 3 cms. from which a height of 7 cms. follows (from
the disc ratio). Now the angle between successive
radii of a 30-hole disc is 127, so that if # be the radius
of the outermost circle we have

7 —circular measure of 12°
y

=0-2094 radians,
7
"2094
=333 cms.
or about 13-2 in. The disc itself would therefore need
to be of about 14 in. radius.

whence »-—

Now if we had decided to choose the radius of the
outermost circle instead of the size of the holes, we
would have chosen a round number, say, 30 cms.
This, together with a disc ratio of 7:3, gives us a
hole of -9 m.m. diameter, and one might quite con-
ceivably have difficulty in obtaining a drill to bore a
hole this size! And similarly for any other round
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nuitbers of the radius, the corresponding drills re-
quired will in general have inconvenient dianeters.
It is therefore better to clivose the drill and work out
the cortesponding radius from it.

It the paper dises
about to be  des-
cribed the holes are

A made by means of
\‘ a puuch, and as it
’\f\ Is just as casy to
- punch square holes
as round ottes (and
incidentally  easier
to make the punch)
we may as well have
square holes, since
tliey are more cffi-
cient. A\ snitable
punch may be made
from a Il-in. wire
nail the tip of the
nail being filed off
and the end made
absolntely flat. The
end is then  filed
down till it is about
o' in. square, and
slightlvlessthan this
forashort distance from the end, so that it does not burr
the hole as it passes through (Iig. 1). One side of the
head cf the nail should also be filed off parallel to an
edge of the square end, to serve as a neans of ensuring
that the nail is always used in the same relative
positicn.

Fig. 3.

Having made the punch it is necessary to find ont
what distance thirty holes made by it will fll in.
Take a strip of paper about 12 in. long aud 2 in. or
3 in. bread, and with centre near one end draw an
arc of a circle of about 1o in. radius uear the other.
Punch a hole with tlie outer ¢dge on this are. With
the same centre as before set the compasses to the
inner edge of the hole and draw another arc. Punch
another hole with the outer edge on this arc and a
short distance along from the first hole. Set the
compasses to the inner edge of this hole, draw another
arc and punch another hole, and so on. If ten holes
are punched in this manner (sce Fig. 2) the radial
distance between the outer edge of the outer hole
and the inner edge of the inuner hole divided by ten
gives the breadtl of each hole, or multiplied by three
gives the breadth of the picture, from which the other
quan-ities connected with the disc can be caleulated
as previously described.  When punching the holes
the paper should be backed by a block of lead to
ensure & clean edge.

A detail, careful attention to which is essential if
a really accurate disc is to be obtained, is the fact
that pencil lnes have a certain finite thickness, and
it should be ensured, by nieans of a powerful magui-
fying glass, that the edge of the punch always coin-
cides with the same part of the guiding lines, say the
outside edge, beforc punching the holes. Reference
to Iig. 3, which is an enlarged view of two successive
holes with the associated construction lines, will
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make this clear. Note which parts of the lines arc
cut away with the holes.

A test strip like Fig. 2 having been made with this
point in mind, its accuracy should be checked by
fixing thie strip with a drawing pin at the centre of
thie arcs and marking througl cach of the holes in a
row on to a picce of paper with a sharp pencil. That
is, the first hole is marked through, the strip is turned
about the drawiug piu till the sccoud hole comes
alongside tlhie mark of the tirst hole, and the second
hole marked through, and so on. This will show
whether the holes are too close together or too far
apart, radially, and a second test strip shonld be made
with any alterations in the geontetrical construction
indicated by tlie check on the first strip.

This procedure of making test strips and checking
them should be continued until proficiency has been
acquired in correctly positioning the holes relative to
thie construction lines and in drawing the succeeding
construction lines. To do this a set of beam comn-
passes, if available, will be found extremely useful,
for, not only are they very accurate, but after a little
experiment it will soon be found how many turus of
the adjusting screw are necessary to draw the point
in the required distance for successive arcs, thus
saving a lot of trouble. After this practice in marking
out and making holes no difficulty will be experienced
in constructing an accurate paper disc.

Having made your paper disc, cut out a cardboard
disc of the same diameter, and fix the two discs
together by means of a drawing pin through their
centres, the point of the drawing pin being upwards
and the paper disc on top. Keep the dises firuly
together with one hand and mark the holes through
on to the cardboard disc. Remove the paper disc

The Corre3ponding
Hole in the
Zardboard Disc

A Hole in the Paper
Drsc and —

Fig. 1.

and, roughly finding the centres of the holes marked
through, draw small circles of about 3 in. diameter
to act as guides to a larger punch consisting of a
3-it. wire nail with the tip filed off flat. The holes
should be punched through into the end grain of a
block of wood aud a fairly neat edge should result.
Now fix the discs together again with the drawing
pin, this time with the paper disc beneath, and inake
sure that the two sets of holes are in register and that
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no cardboard comes up to the cdge of any of the
holes in the paper disc. The two discs may now be
pasted togetlier, one or two holes at a time, com-
mencing with the innermost hole (if it is possible to
do such a thing as paste holes together !). When the
material round each of the holes has been pasted
together the edges of the discs should also be joined.
No other part of the discs should be fixed—only the
material round each hole and the cdges—otherwise
it will be found practically impossible to get the discs
concentric and the two sets of holes in register.

After the paste has dried the disc may be blackened
with Indian ink. Discs made in this manner are
inclined to curl with variations in temperature, and
when not in use should be removed from their mount-
ings and kept under a heavy book. They will, how-
ever, usually remain flat for the duration of an
experiment. Three of these discs were niade at a
cost of about one shilling, the most expensive item
in their manufacture being the ink to blacken then.

In conclusion a useful hint for mounting discs
might be mentioned. If vou are to mount a disc on
a face plate of, say, 2 in. radius, draw a number of
concentric circles on the disc with radii decreasing
from about 2} in. to 1} in. by intervals of about % in.
The job of getting the face plate in its correct position
will then present no difficulty,

We can now deliver from stock-—

THE BAIRD TELEVISOR

Also HOME CONSTRUCTOR’S
TELEVISOR KITS.

E I

Call and have a Demonstration and
see  for youwrself any time between
9 am. and 7 p.m.

X x X

ONLY GENUINE BAIRD TELEVISION
COMPONENTS SUPPLIED FROM
THIS DEPOT.

E -

W. H. OATES,

195, HAMMERSMITH ROAD,
LONDON, W.6.

Phone: RIVERSIDE 3342,

Seeing
is
believing

BUILD YOUR TELEVISION
RECEIVER NOW

WE CAN SUPPLY YOU
WITH ALL THE REQUISITE
COMPONENTS

Letushave your Enquiries!

WE ARLE THE WELL-KNOWN
LONDON DISTRIBUTING
AGENTS OF BAIRD
TELEVISION PRODUCTS

Buy your Kit from us !

Here is a Complete List cf Components required for
building the Genuine BAIRD TELEVISION RELEIVER

L2
»

Motor and Synchronising Gear - 7
Motor Bracket 1
Motor Clamping Bolts and Nuts
Lens —large
-small
» ——box auembly
Neon Lamp .. 1
,» Holder . .

Disc % 2
Zenite Resistance - .
Rheostat .

Bracket
Control Knob
T.C.C. Condenser
Main Casing
Well Casing
Neon Casing .
Terminal Casing ..
Wood Base ..
Feet for Base (four)
Terminal Board
Zenite Resistance Suppon
Spindle Assembly..
Screws and Small Parts for Base Assembly
Screws, &c, (various)
Viewing Tunne

Plug and Cord

-

-
- -

——
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IFIT'STELEVISIONORRADIO

PETO=ScoTT

Co. Ltd.

EASY TERMS IF DESIRED.

Frce Demonstrations and advice by Qualifie Engineers
at our Shops:

77, City Road, London, E.C.1. Telephone : Clerkenwell 9406-7-8.
62, High Holborn, London, W.C.I. Telephone : Chancery 8266.
4. Manchester Street, Liverpool. Telephone : Central 2134,

33, Whitelow Road, Chorlton-cum-Hardy, Manchester. Telephone :
Chorlton-cum-Hardy 2028.
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German Amateurs Results

The following extracts are taken from a leller and reporis recetved by the Baird Inicrnational Television, Lid.,

frome My. Horst Hewel, of Berlin.

These results were oblained on home-made apparatus, but he has now

been presented with one of the new Baird ** Televisor ” receivers, and we look forward with inlerest lo
recetving his reports of its performance.—1d.

HE, German people (e.g., Dr. Moller of Fernsch

A.G., were sonewhat blaming me for the jact

that I received the ILondon  Television
Transmissions better (in qnality) than our Berlin
Radio “ Movies.” In the meantime, the quality
of the Berlin Transmissions is becoming really better
because the land line disturbances (from RPZ at
Tenyrellrof to Transmitter at Witzleben) are now
eliminated, and the Movie Transmitter is placed in
one of the Broadcast Transmitter rooms. The
programume is also enlarged, c.g., a sketel, in which is
shown the morning of an average business man
(shaving, taking breakfast, quarrelling with ** wifie,”
going to office by a taxi) ; a very fine scene, in which
is scen a street, with tramway. bicveles, autos., cte.
The taxi has the number TA38800.

In No. 3 of *“ Fernsclien” one of the R.I.Z. people
conintents on the article *“ Iow Amateurs are Receiving
Television ” (Television, Yeb. 1930), and is somewhat
enraged over the justified criticism (and joy !) of
Mr. W. (. Fox and the ** Berlin Amateur !”

In vour experimental transmissions you also use
landline from studio to Savoy Hill. I guess that's no
spectal cable laid for the experiments, and its going.
Why isn’t it possible here ?

Tnclosed vou will find the Reception Results of the
last three weeks.

I have constructed an exploring disc with an' out-
side diameter of 490 mn., weighing only go grannues.
The old disc (cardboard) weighs about 130 grammes ;
material, 1.5 mm. Pertinax (black Bakelite paper)
with 6 large holes (110 nmi.) to make the dise lighter
and plain during rotation.

Reception results and Programmies of Iixperiniental
Television  transmissions over 21,0 on 201 metres
(National Programme Transmitter).

Febmary 221d.—00.00--00.30 GMT.

Card.

Photo (Prince of Wales).

Mr. 2 climbing up a cord, and shading his eves with
his hands.

Cartooning :

Head of a Policeman.

2. Head of Prisoner (?) with cap.
3. Head of a girl.
4. Glass of beer (?) The cartoonist tried to drink

out the beer (?), and finally poured it out (!)

This programme’s reception was demonstrated by
me to Dr. Alfred Gradenwitz. Reception conditions
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were very fine,  The quality of images on this
wavelength (201 metres) was the same as that of the
Lest images received on 3350 metres. In my opinion
the broadcast transmitter had only a small percentage
of medulation (at times). I have a o-1 milliammeter
in the Diode Rectifiecr Circuit showing relative
intensity of signals. In this case the reading on this
instrument (intensity of carrier wave) was quite high,
but tie image impulses to be scen in the ** Televisor
were faint. There were no *‘double images” or
*“ echoes ** as described in my previous letter,

I'eb. 26tl.—00.00-00.30 GMT.

Card with letters (Baird ‘Television
Intensity weak. (Weak modnlation).
> (Clock ?).  Weak intensity.

Mr:. 2 with a black hat. (Intensity better).

Mr. ? At about oo.15 G.AMT. I observed the
echo-images *’  again. Two overlapping images
(e.g., two heads to be scen at the same (ime for periods
of some ten seconds. The two heads were moving
together ; the hair of one head was in the mouth of the
other head. A new form of Siamese twins ! Somectimes
the images were negative. Due to these echoes,
I couldn’t recognise niuch of the transmitted objects
for a long time.

‘The clock, with hands pointing to half past twelve,
which was shown at the end of this transmission
period, was well recognisable again.  lichocs none.
Signal intensity very steady.

Roman ciphers. on the dial, isn’'t it 2 The small
white dot on top of iinage, just in the middle (15-16 line
of picture beneath the synchronising line, is of great
lielp to get the image into the right phase. If no
objact is before the transmitter’'s eve, one is able to
and the correctly framed picture only with the aid of
the small dot, which must be exactly in the middle.
Why do vou not transmit this spot always ?

Conditions were : Signalstrength medium. Statics:
Sometimes very heavy., IFading : Small.

Process)-

“

March 15t.—00.00~00.30 G.)ML.

I observed only a part of this transmission, because
the rheostat of my driving motor suddenly had a
short-circuit, which was to be repaired during the
first fifteen minutes of the T'ransmission period.

Mr. 2 with low, black hat.

» Another gentleman with mustachios.

At 00.23, heavy *‘echoes ” and negative images.

At 00.20, when no object was before the transimitter
I observed a three-fold image (of the synchronising
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lines). The tone of the television impulses in my loud
speaker distinetly altered during this period. Iiach
syichronising strip (of the three strips visible 10-15
clements apart) was also continuously altering its
blackness (or strength),

At 00.27 1 Clock showing 12.24, was set to 12.27
{by hand).

March 5th.—00.00-00.30 G.NT.

Programume :

Photo (Prince of Wales).

Clock, showing four minutes past twelve,

Mr. Shaw (?) doing the usual stuff.  ('Phoning,
fastening black mustachios over his mouth ; putting
on the helmet of a policeman ; fastening long white
mustachios ; putting on a black eye-mask ; smoking
a cigarctte). Another head appears in the framc (with
the black mask).  Mr. Shaw leaning back seriously.
The beginning and the end of this transmission very
steady.  Good quality images.  In the middle part
of the broadcast, the modulation of transmitter was
quite low. T also made adjustinents in this time, and
therefore missed a part of the programme,

Static level : Low.

No " echo images " at all.

March Stli. 00.00-00.30 G.MT.
Programme : Card : Baird ‘Lelevision Process.
(Sometimes " echoes.” Double images for long periods.

Clock showing five minutes past twelve. The
hands are moved by a person many times round the
dial but finally set back to five past twelve,

Lessoun on Shaving. I don’t put the brush into my
mouth while shaving. I guess the boy had no soap
on the brush). After that the *“ teacher 7’ was wiping
his face dry. Then he put on the " Bobby ” helmet,
and twirled his mustachios.

At oo.25 (about), during the transmission of the
" Bobby,” quality of image was bad. No half tones.
Lispecially the helmet very niuch distorted.

Modulation : Low.

FFading : Medium.

Statics : Mediwm.

March 12th, 00.00~00. 30 GMT.

Due to oscillating receivers in the neighbourhood and
heavy ™ echoes,” it was possible for me to sce only the
following items :

Clock (five minutes past twelve.)

A gentleman tryving on a crown of laurels.  Iill
00.20 there were heavy ““echoes.” T also saw this
gentleman a few minutes before, but couldn’t distin-
guislimuch.  Irom 0o.20 (about), reception was very
good (in details), and without an * echo.” The
gentleman's hand was very clear, cach finger to be
seen.

Clock five minutes past twelve,

A human hand turns the hand of the clock (minute
hand) backw drtls to 27 minutes past twelve.

After  that rcgrulatiou,” echoes  were again
appearing.  (Upperside of ** fading on ™ rectangle goes
just through centre of ** original 7 dial.)

Signal strength @ Good (Quite steady). Statics:
Small.

In my opinion, autoniatic synchronisation wouldn’t
be of great help to me in my reception at least on
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201 metres, for the ““ eclhoes ” and the Fading will
promptly bring the disc out of phase, while with the
aid of Manual svichronisation I am able to hold the
image, when  signal  strength (an(l sy udlromse
currult) are small. My fingers have just one vear's
experience in S\ndlr(mmuw They have never failed.

jut that's only a theorttlcal argument. I hope that
experience with Baird's synchronising system  will
prove the contrary.

LECTURE TO KENSINGTON
RADIO SOCIETY

On Thursday, March 13th, Mr. I1. de A. Donisthorpe,
of the General Llectric Company, Ltd., gave an
exceedingly interesting lecture to the munbcrs and
friends of the Kensington Radio Society. The
Kensington Radio Society is one of the few such
societies that have survived, and Mr. Donisthorpe
was the first president.

The lecture, “ Radio: Past, Present, and uture,”
traced the progress of radio fromn its carliest days,
when a coherer was used for reception, up to the
present day, with some prophecies regarding the
future. The future was svmbolised to some extent
by a demonstration of the latest Baird television
receiver.

Experimenters’ Apparatus

All materials supplied and machined to requirements.
PHONIC WHEELS (mlldsteel)
30 teeth - - 9/- each
FIELD COIL MAGNETS
Wound 36 S.W.G. 6/- each. Wound 40 S.W.G. 7/6 each.
SCANNING DISCS. Standard 204" discs. 30-hole. | mm.

Aluminium - - - - 7/6 each
Brass Bushed. Please slalc size of molor spindls.

NEON TUBES SUPPLlLFiana TI_R%NSFORMERS CHOKES,

Trade Enquiries Invited,
S. LEE BAPTY,

60 CRAVEN PARK ROAD, HARLESDEN, N.W.10

Telephone : Willesden 7084
Please remit sufficient to cover postage.

10 BUCKINGHAMSHIRE READERS

Baird Television Demonstrations
AT TIMES STATED IN “RADIO TIMES™
— BY

WYCOMBE WIRELESS & RADIO SUPPLIES
51, OXFORD ST., HIGH WYCOMBE, BUCKS.
Telephone 457
Official "NCarconi” Service Depot for ligh Wycombe and District

; EAL
For RELIABLE
ADIO

SERVICE AND SUPPLIES TRY US, THE FIRST STOCKISTS
of TELEVISION SUPPLIES in HIGH WYCOMBE, March, 1928
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A New Cm‘lyoa’e-Ray
1w for | erevision

By Dr. Albert Neuburger

ROM time to time attempts have been made to

use a cathode-ray tube for television purposes.

It appears on the surface to have several
advantages, viz., there are no moving parts, it will
appear to permit of a greater number of scanning
lines, and high amplification of the incoming signals
is rendered unnecessary.  IFrom time to time articles
have appeared in TrLEvVISION describing  various
attenrpts which have been made to employ  the
cathode-ray tube.

One of the latest expertmenters to  investigate
this field is the German Radio Iingineer, Manfred von
Ardenne. Oue of the first requirements for television
purposes is that the cathode-ray tube employed must
possess a4 high degree of intrinsic brilliancy. Up to the
present this requirement has usually been et by
increasing the voltage ecmploved to operate the tube.

T'he new type of tube whiclt has been evolved by von
Ardenne is of the incandescent cathode type, and
operates at a potential of about 300 volts, which can
be supplied by a simple mains unit. A considerable
incrcase in brillianey results from the use of a high
emission cathode, and every dissipation of the cathode-
ray beam is avoided. It is concentrated electro-
statically by mecans of a ** Welmelt cylinder.” In
operation thie beam is convergent throughout its
entire length, despite the fact that the distance from
the anode to the fluorescent screen is 40 centimetres,

Thie tube is filled with an inert and rare gas at low
pressure.

Having overcome the dispersion of the beam by

' 1

The deetrodes of « cathode-ray tube.  That developed by
won Ardenne has two circular diaphragms instead of one
as shown above,
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means of clectrostatic concentration, the next problemn
was to raise the cfficiency of the fluorescent screen.
Von Ardenne claims that the best results were obtained
with green fluorescence, because green is a colour to
which the cves are sensitive and does not cause
fatigue cven if looked at for a considerable period.

In the case of cathode-ray tubes used for television

Frock of cathode-ray from cathode to fluorescent sereen.

purposes it is necessiary for the luminescence to be
persistent, and much experimental work had to be
cartied out in order to find a way of causing the
Lhuninescence to persist.  Finally, a fluorescent material
was cliosen, containing a certain amount of silicate of
zine, which gave good results.

The received images must have a minimnn size
of 4 by 7 centimetres, and the brightness of these
images should be cqual, if possible, to that of a
cinematograph  screcu.  Measurenents of the von
Ardenne fluorescent screen shiow that the degree of
briZliance obtained even allows of magnification of the
size of the pictures,  The brilliance of cach point
amounted to six Hefner candles, which mceans that if
the receiving screen has an area of 235 square centi-
metres the brilliance of six Iefner candles signities a
light intensity of 230 Hefner candles per square metre,
which is more than twice the usual intensity of
illumination on the projection screens of large cincimato-
eraph theatres. Itis, therefore, possible to observe the
pictures in full daylight.

The control of the cathode-ray beam can be
aclieved in several wavs,  The ray as it leaves the
cathode is sontewhat divergent, therefore it is caused
to pass through an anode diaphragm.  Belind this
first diaphragm the speed of the clectrons is augniented
by a second diaphragm. ‘I'he voltage of the first anode
is 200 volts and that of the second anode 2,200 volts.
e cathode-ray leaves the second anode with a high
censtant velocity, ‘I'he ray can be deflected without
varying its velocity.
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Letters ro the Wditor

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, TELEVISION, 26, Charing Cross

Road, 1V.C.2,

NEON LAMPS.
To the Iditor of TELEVISION,

DEAR SIR,—In the March issue of your magazine 1
noticed a letter from Mr. W. I'. Neal, advocating the
use of an Osglim type neon lamp for television. I
also have cxperimented with this lamp, and the
following tip for removing the brass cap may be of
use to your readers.

Remove the solder from both contact points with
a hot soldering iron. This will frec the connecting
wires and leave two small holes giving access to the
inside of the cap. The cap is then entirely filled with
methylated spirit by means of a fountain pen filler
inserted in one of the small holes. The other hole
serves as an air vent. After allowing the lamp to
stand in an inverted position for a few minutes, the
cap may be lifted off without damage. After removing
the resistance, the same cap may be replaced with
Chatterton’s conmipound as advised by Mr. Neal.

T'or those readers who can obtain the necessary
chemicals, or who have access to a chemical laboratory,
I would suggest the following method of silvering the
bulb, which is a great improvement on sticking foil
on to the glass.

o0/mo v
PriLirs
Arrrooucer - fY Eo’:)

- - -

An arrangement suggested by a rcadcr for the use, for television
purposes, of an ordinary beckive tupé neon tube. The use of
a mirror distributes cvenly, he clainx, the light of the neon.

Concentrated ammonia solution 1s added slowly
and with coustant stirring, to 300 ml. of a 5 per cent.
solution of silver nitrate, until the black precipitate,
which at first forms, is dissolved. ’‘I'he solution
should not smell of ammonia, and should not be heated.
A few drops of formalin (38 per cent. formaldehyde)
are then added and after thorough mixing the neon
lamp is immediately inverted in the mixture, so that
the glass part is almost covered.
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five letters and one syvllable more !

and must be accompanied by the writer's name and address.

After standing for an hour, the lamp will be covered
with a film of metallic silver, and should be removed
from the solution and carefully washed. After drying
in a warm place, the silver film may be protected with
cellulose varnish. The required rectangular opening
is then obtained by scraping off the silver with a knife.

This method gives an almost perfect internal
reflection, and is a great aid in obtaining adequate
illumination.

Wishing vour paper every success,

Yours faithfully,
G. A. CHESTER.
Duke Street,
Princes Risboro, Bucks.
March 16th, 1930.
NAME OF A NAMI !
To the I:ditor of I'ELEVISION.
DEAR SIR,—Mr. Shered’s criticism of “Gravideorad”

~is mildly interesting, but is he apposite > I assume

from vour request for a composite name for the
triple combination stated, vou wanted a catchy,
comprehensive trade-name.  Therefore, brevity is of
primary importance. To wit, ** Oxo,” which is
unpleasantly suggestive of that banality * What Oh! >
but is a trade-name par excellence, as it has proved
itself in many ways.  Yet Mr. Shered wants “ only
As to “ pro-
portion aund untrue svncopated balance,” ' Radi-
ograph-osc-ope "’ sounds like a ** gallumphing "’ giraffe
or octoped. At least ** Gravideorad ™ trips off the
tongue with a crisp celerity compatible with the
characteristics of the three things it covers.

I take it the main idea was that television should
be incorporated with gramophone and so-called radio
as secondaries ; in as brief a title as possible, Vet
radio is really inadmissible, and ** wireless ”’ isincorrect
in many senses other than land-lines. We could
hardly accept *“ Wavio,” whereas the two former
serve the purposes of concise expression and con-
venience, even if not justifiable on the grounds of
absolute accuracy. If my premises are accepted
axiomatically, then I think *‘ Gravideorad ”’ is not too
bad. Obviously it comprises video—to sce, as the
main central feature (which, incidentally, is not a
spun-out word,” it is the bare word itself) ; the
abbreviations of gramophone and radio may be
“ hideous ” but they answer their purpose effectively,
despite their crudity. Now, does ‘‘ Radiographo-
Scope "’ work out as well ?

.

Radio in itsclf is a misnomer, but let that pass.
Nothing is wrilten, so the “‘grapho” is wholly
extrancous and meaningless as regards the comnbination
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under condensation into a name. The ‘‘scope” is
a poor and obscure equivalent for all that is implied
by Television, since skop.in merely means to view or
observe ; not the vivid portrayal of the living, moving
object, as understood by the modern acceptance of
the word Television ; and which * video "—1I see!!
succinctly conveys.

Evidently the composite title ' Gravideorad ” is
not infendled to be taken as a new word in an etymolo-
gical sense, but to scrve as—well ! shall we say a sclf-
explaratory trade portmanteau-cognomen.

We are all entitled to our own opinions, and therefore
Mr. Shered to his ; but the weight they carry depends
on relevancy rather than academic erudition.

Yours impartially,
AUDI ALTERAM PARTEM.

Mill House,
Runhall, Norwich, Norfolk.

WAVE-BAND THEORY.
To the Edilor of TELEVISION.

DEAR Sik, With regard to the valuable discussion
on the wave-band theory of wircless transmission, it 1s
perhaps not amiss to recall, for the benefit of the
readers, that a slightly damped wave-meter, when
applied to the determination of the frequency of a
strongly modulated wave, shows a response at three
frequencies, that of the carrier wave, that of the lower,
and of the upper side-band.  The decomposition of
a modulated wave into three high-frequency waves
may, therefore, be said to have a physical basis.

As pointed out by Darkhausen the three waves
can be shown in the casc of a 30 evele current which
is boing interrupted (completely modulated) five
times per sccoud, sav. An ordinary technical fre-
quency meter will show a deflection at 50, at 45, and
at 53 cycles, the first one having about twice the width
of each of the last two.

I am reading vour magazine with great interest.

Yours respectfully,
RicHARD RUEDY, Dr. Sc.
Toronto, 42, Maitlund Strect.
March 3vd, 1930.

READERS RESULTS.
To the Edilor of TELEVISION.

DEAR SIR, - I am writing to you in the hope that it
may be of interest to some of your readers to know
the results that can be obtained with a comparatively
smell radio receiver coupled to a home-made televisor.

Using a three-valve set of my own design I have
succeeded in obtaining an image sufficiently clear to
cenable one to clearly distinguish between the ditferent
persons being televised, aud read casily the lettering
lield before the televisor.

e recciver used consisted of an anode-bend
detector, followed by an R.C.C. stage, which was in
turn coupled to the final stage by means of a trans-
former (the transformer uscd was an old type, and
was probably the causc of a certain lack of half-tones
in the received image).  The valves used were .M 3x,
P.M.6, PALO, respectively.
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The anode voltage of the detector valve was 120 v,
and of the two I.I. valves 240 v, this H.'T. supply
was obtained from D.C. mains.

The receiver was coupled to the neon by means of
the usual output filter.

I think this demonstrates that an elaborate radio
receiver, with super-power valves and so forth, is not
essential for passable television results.

Wishing vour journal every success,

Yours truly,
48, Bethune Road, G. Ii. Marcrs.
I.ondon, N. 16.
March 10th, 1930.

To the Editor of TELEVISION,

Diar Sir,—1 have been an interested reader of
TELEVISION for many months and T am now able to
report that 1 obtained good reproduction of the
subjects transmitted by the Baird Company, from
Brookman's Park, on Iriday, March 14th, 1930.

The receiver has been constructed by myself and
Mr. J. W. Clarke, of Clareinont Road, Portsmouth,
who is another keen experimenter.

Mr. Christie's Recciver.

Synchronising gear is not vet fitted, but excellent
results in holding the picture have been obtained by
two very simple devices which are quite casy to make
and fit.

It should first be stated that the motoris a very well-
built machine, it is compound wound. but it has been
found to give very stecady running as a series motor
only. It was found that the motor would revolve ¢
20-inch disc at approximately 8oo r.p.m. A\ single wire
resistance was inserted in series and another fine control
single wire resistance was fitted to the front of the
televisor. With these medinm and fine controls, it was
possible to get, and almost hold the picture in the
viewing aperture. It just wanted something to
*“brake " the disc at a moment when the picture was
tending to rise. Mechanical braking to obtain just the
desired result is out of the question. An eddy current
drag scemed to be what was required. It was the
work of an hour to make up a trial eddy current
brake device, and on the next television evening
which was, as T have stated, I'riday, 14th March, it
was found possible to adjust the motor, and with
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“just a touch” of the eddy current brake at the
moment when the picture was tending to rise we
were able to hold the picture continuously.

To many of your readers the mere mention of ** eddy
current brake " will be sufficient for them to make and
fit this picce of apparatus.

The brake fitted by the writer was made from two
ordinary clectric bell bobbins and cores and a shecet-
copper dise 6 inches in diameter. The copper disc was
fitted to the outer end of the motor and a bobbin
mounted inn a sheet-iron yoke was fitted on each side
of the copper dise.  The bobbins were fed from the
S-volt motor supply and a variable resistance of about
60 olins was connected in series. \With this resistance
it is possible to always have a slight brake effect on,
and to add or rednee according to the tendency of the
picture to rise or fall.

I have enclosed some snaps and the films of wmy
televisor, and the eddy current brake can be clearly
seett.

You may think it of sufficient interest to publish
these ideas for the benefit of other amateurs who find
the proper synchronising gear diffienlt to make.

The scanning disc heing used at present is made of
paper and was constructed from particulars given in
TELEVISION by Mr. A. A, Waters,  The dise has round
holes only ; this, of course, robs the picture of brilliance,
but is helpful to amatcurs for obtaining their first
restlts.

Thanking vou for the excellent articles which have
appeared in TELEVISION and hoping it will soon be
possible to issue as a bi-weekly.

I remain, yours faithfully,
H. Ii. CHRISTIE.
04, Suffolk Road,
Alilton, Portsmouth.

March 17th, 1930.

To the Edifor of TELEVISION.

DEAR S1rR,— Just these few words to inforin yvou that
a fortnight ago I succeeded for the first time in seeing
the experimental television transmission on 261
metres.  Since then I am regularly seeing in to the
night transmissions. [t took only about three hours to
build an experimental television receiver, the motor
and neon being wounted on empty cigar boxes.
Synchronising is maintained with a variable resistance
in the motor circuit, the power for which is supplied
by a 6-volt accumulator. The scanning disc was made
of thin black cardboard and punched with square
holes, the accenracy being such that I don’t want
to have any better. I am using a three-valve straight
receiver with one low-frequency stage only, but I
think an extra stage of amnplification will give brighter
pictures.

It is extremely difficult to wmaintain correct
syinehronisimm under ordinary  conditions, but last
I'riday night (the 14th of March) I saw about 60 per
cent. of the transmission. The first five minutes I could
not sce anything, surely due to nothing being placed
before your apparatus.  The *‘ next” object I saw
was the head-and-shoulder picture of a man in smoking
dress, busy with his necktie.  Another picture showed
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a human hand. But then the next image showed a
really very beautiful young lady; her dark hair had a
well made permanent wave.  \When she turned her
face to the right this was easily scen.  Of course, the
face was small, only half an inch in height, but I could
not move to get a magnifying glass, which my two
friends attending my demonstration cried for, since
my left hand manipulated the reaction control in
order to equalise for fading effects, and my right hand
had to maintain synchironism. Thus my two friends
and I had to rest satisfied with our hearts performing
something like a stepping dance. [ading made an
end to this condition. Then at intervals I caught
faces of male and female human beings, and near the
end of the transmission our beauty again appeared.
The last weak picture seeied to be a watch.

You see that it is possible to follow the television
transmissions over here in Copenhagen.

With the hope for extended night transmissions,
and the best wishes for vour success,

I remain, yvours truly,
WartiEr CHRISTENSEN,
Student at Polyvtechnical University.

124, Aagade, Copenhagen, Denmark.

March toth, 1430,

To the Edilor of TELEVISION.

DEaArR Sik,—Ilaving constructed polarisers and
analysers to the instructions given in Mr. H. Wolfson’s
most excellent article in the last issue of your paper
[ am somewhat dissappointed by the results of
experiments with a Kerr cell, also to Mr. Wolfson’s
directions.

The polarisers as such work splendidly, consisting
as they do of a pile of 23 plates. (I assume that an
error has crept into the article where a pile of three
blates is suggested). Plates of mica, grains of sand,
sugar, cte,, give beautiful colours wlhen viewed through
the piles.

I have endeavoured to rotate the plane of polarisa-
tion with a Kerr cell consisting of a glass container
1}in. square, and containing nitro-benzene, and
polished aluminimm plates 1 in. wide and spaced
§in. apart. With a potential of 120 volts (D.C)
applied to the plates not the slightest rotation is
obtained.

The nitro-benzene was purchased from  Messrs.
Griffin & Tatlock, and I cannot imagine that I have
been sold an inferior brand of chemical by a firm of
such repute.

Incidentally, the fluid is a partial conductor
(the cell deseribed passing 2 or 3 milliamps at 120
volts), and has the appearance of whisky or ginger
wine and a very strong smell of alinond oil.

Other electrodes have been  tried, viz., tinfoil
and iron, always with the same negative result. T
should not be surprised to learn that 120 volts is
a very moderate figure for the applied voltage
(I have heard of 0600 volts being used), but I should
expect at least some result.

I would deem it a great favour if vou could make
some suggestions as to the possible causes of my
failure to obtain the desired result. I should like
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to know what rotation I can expect with the applica-
tion of one or two hundred volts, etc.

In passing, may I express my sincere apprecia-
tion of the very excellent nature of the articles and
general get-up of TELEvISION. I have been taking
PRLEVISION now for many months, and intend to do
so so long as the expenditure of 6d. per month remains
a possibility. I have found the publication most
instructive. It has enabled me to obtain very
satisfactory practical results.

Using a zo-in. disc and a letter ‘I " Osglim neon
and suitable optical system I have reccived consistent
results with a total H.I. consumption (ncon -4
receiver) of 14 milliamps, the motion of sitters
being clearly visible, clock face, and capital letters
being perticularly clear.

I must apologise for taking up your valuable
time, but once I get going on television I am hard to
stop. Wishing TELEVISION every success.

1 remain, vours truly,

19, Bermeston Road, H. M. RIDDLE.

Catford, S.1%.6.

To the Editor of TELEVISION.

DeAR S1k,—I am indebted to Mr. Riddle for
pointing out the printer’s crror in my article in the
March issue of TELEvisioN. 7The figure should
read 30 plates and not 3, as stated.

It is extremely difficult to furnish an explanation
of the non-working of the Kerr cell, but a few
suggestions may be of use to your readers. The
efficiency of the pile of plates polariser is much lower
than that of a Nicol prism.arrangement, and the
apparatus should be tested by replacing the Kerr
by a cell containing a strong sugar solution, say
three parts sugar and one part water. The polariser
and analyser should be placed so that no light gets
through, and the cell then inserted. Light should

Kerr
Cell
T >
-(npu t frem
Ampiifier nght \
Polariser Analyser >
8
i

180-250V

now be able to pass through. An improved optical
arrangeinent might also improve muatters, and this
is suggested in the figure below. Electrodes of
aluminium or silver will answer quite well, but the
spacing between these should be &th—}in. The cell
should be arranged so that the light does not pass
throngh more than 3§ in. of nitro-benzene, which
might conveniently be redistilled. The probable
source of error is that the applied potential is too
low, as a minimum potential of about 180 volts is
stated to be required before the effect is manifested.

fhe circuit shown is sclf-explanatory, the battery
B in =he cell circuit being used to supply this starting
potertial. With this circuit the polarisers should
be arranged to extinguish light when no input is
being applied to the transformer, T, and signals
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from an average L.I*. amplifier working on broadcast
or records will suffice to rotate the plane of polarisa-
tion, so allowing light to pass.

The Kerr effect has not been at all thoroughly
investigated, and much useful work could be done
in the way of providing data of the starting potential,
etc., and its variation with the distance between
the electrodes.

I hope to be in a position, in a few tnonths, to
publish some data of this sort, but at the moment am
busy on other problems.

I am, Sir, vours faithfully,
H. WOLFSON.

I

The Dingle,”
Grove Lane,
Headingley, Leeds.
March 19th, 1930.

To the Editor of TELEVISION.

DEAR SIR,—Re Mr. G. F. La Presti’s letter in the
March issue of TELEvIsioN, I will suggest a schieme
to overcome the difficulty which he has pointed out.

Personally, I see no reason why the receiving
disc should not be used to scan the obscrver as well
as to build up the image being received.

To accomplish this, I propose that a neon tube
be constructed with a ‘“ plate ” of fine wire gauze,
so that a source of infra-red rays can be placed behind
this tube, and directed through the wire mesh and
scanning disc on to the *‘ looker-in " at the saine time
as the image is being built up by the disc and special
neon tube.

[ am suggesting this scheme assuming that the
infra-red ravs will pass through the glowing tube
and also that the dual-receivers and transmitters
could be run in dead synchronism with each other.

I hope I have made my suggestion quite clear,
even if the system would be unpracticable. Wishing

TRLEVISION even greater success,

I am, vours truly,
13, Athelstan Road, GoRrRDON E. CARDEN.
Tolkestone,
March 19th, 1930. .

To the Editor of 'TELEVISION.

Deak Sirs,—I should like to report to you that I
have been having very successful results from the
television broadcasts.

The apparatus in use very closely follows the
articles of Mr. A. A. Waters, which are exceedingly
practical and of the utmost help.

Irom the very first effort at reception, the whole
programme was received quite distinctly, and I
would offer respectfully my thanks to Mr. A. A. Waters,
as this was largely due to following his constructional
articles.

I have at present no synchronising device other
than an external hand belt brake, but I am proceeding
with the synchronising device from the details of
Mr. Waters in the January issue of your journal.

Wishing vour journal every success, and assuring
you of an enthusiatic reader,

Yours faithfully,
1i. C. PERKINS.
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INVENTION

and

DEVELOPMENT

The following abstracts arve prepared, with the permission of the Controller of H.W. Stationery Office,

Sfrom specifications obtainable at the Patent Office, 25, Southampton Buildings, IV'.C.2.

Patent No. 323041, granted to I'. AL
LLINDEMANN. A photo-electric cell and
amplifying valve are arranged adjacent
to, but separate from, one another within
the same cover, connections from the
photo-cell to the grid and plate of the
valve being made inter-
nally. IYig. 1 shows
the arrangement and
connections,

Patent No. 323003,
granted to GEFFCKEN,
11., and RicuTer, 11.

In this Specification
the carrier for light-

sensitive material is
described as consisting
of a network of such
fine mesh that the
material is drawn into
i it by surface tension
. *r"" and capillary attrac-
m“ il tion. A copper net-
' work may be supported
e Ly a metal sheet, a
glass plate, or the wall
of the cell.  The Hght-sensitive material
is poured into the cell and shaken on to
the network, excess being poured out
subsequently.  The cathode 4, in Fig. 2,
and a tungsten or molybdenum anode 2,
are of annular shape, and a funnel-
shaped extension o of  the cathode
support may be provided. This allows
the light to pass through the cell and
prevents diffused, retlected light from
reaching the sensitive layer.

Patent No. 322776, granted to BAIRD,
J. L., and TELEVISION, LTD., relates to
transmitters for colour television. Either
three ditferently coloured lamps 2, 3, 4 in
Fig. 3, acting in succession, throw a
moving spot of light on to the object
through scanning spirals o, '7, 8, which
are respectively individual to them, the
lamps being switched on in succession
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by a commutator, or the object being
transmitted may be illuminated as a
whole by coloured lamps 1¢, 11, 12 Of
FFig. 4, when these lamps are exposed in
succession through a slot 14 in the disc.
The object is then scanned by spirals
19, 20, 21 working in conjunction with
light-sensitive cells 16, 17, 18, Or, again,
a single lamp cmitting red, blue and
green rays, such as a ncon and mercury-
vapour lamp, may be exposed through

2 FIG.2 ¢

o =3

three colour screens mounted in the

scanning dis¢ and coming successively

into action.  Colour filters and density

filters for use in the above methods are

particularised in the Patent Specification.
.

Patent No. 322822, granted to BaIkD,
J. L., and TELEVISION, [.Th. In order to
obtain a relatively large image in a tele-
vision receiver, 4 number of lamps are
mounted on two or more spirals on a disc,
cylinder or cone, which is rotated at a
speed equal to or a multiple of the speed

of the transmitting exploring device. In
Fig. 5 a.double spiral of lamps 28 are
attached to the disc 26, which rotates
at double the speed of the transmitting

'World Radio Histo

Price 15, each.

disc. By means of puideys 50, 52 and
belt 48 this disc is made to rotate at
double the speed of the two-segment
commutator 46 and slip rings 42, 44 on
the shaft 45. The outer spiral of lamps
has a common lead 36 connected to a
slip ring 32, the inner having a common
lead 38 connected to a slip ring 30, while
the pairs of lamps on'a common radius
have their free electrodes attached to the
same segment of a commntator 34. The
slip rings 42, 44 on the half-speed shaft
45 are joined to the two secgments respec-
tively of the commutator 46 on that
shaft, and also to the two slip rings 30,
32 on-the shaft 25 through appropriate
brushes. The receiver is fed with modu-

lated current through leads 58, 62 con-
nected to brushes 6o, €4 respectively
commutators

bearing on 46 and 34

respectively.  Thus the commutator 46
feeds the outer spiral and the inner spiral
of lamps successively by cennecting the
common leads 36, 38 in turn to the lead
58, while the other input lead 62 is con-
nected to the appropriate lamp by the
commutator 34.
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