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A habit of public speaking inclines me to write sentences too
fat to be active and generalizations too trite to be true. If
these faults are not obvious it will be due to

DOROTHY CARRINGTON

who not only encouraged me to write the book but helped
me to do so. To her therefore it is gratefully dedicated






PREFACE

THE paraphernalia of prefaces, introductions, glossarics and appendices
are tolerable in ‘great works’ and therefore out of place here. 1 fecl
it so nccessary, however, to be clear on one point that I have used
the emphasis of a preface to explain it.

A book about British broadcasting is inevitably concerned with the
B.B.C. Ihave criticized the B.B.C. Iam so afraid that thesc criticisms
will be taken to constitute a personal attack upon those whom in
fact I respect and admire. The B.B.C. has donc a grand job of work:
those who scrve it arc men and women of sincerity and ability. My
criticisms are not directed at the people who have ably carried out
a policy but at the policy itself. I do not agree with the B.B.C.’s
policy, but I nevertheless admire the determination with which it
has been pursued.
~ Some of those who have lcft the B.B.C. have published books
which are critical of the B.B.C. and of Lord Reith. I hope my
book will not be read as a personal criticism of Lord Reith, to whom
I am decply grateful for much that he has done for me.

Similarly I have criticized the Post Office. I have criticized it as
an institution and have not intended the criticisms to apply to those
who scrve it. Those responsible for the hold-up of ideas have now
been supcrannuated and their successors seem more anxious to allow
things to happen. I believe I have friends in the Post Office. I hope
I may be allowed to continuc to think so if any of them should read
this book.

I believe it is possible to be critical of ideas without subtracting in
the least from an admiration of the character of those who hold
them. If this point is clear this preface is justified.

January 1941






THE POWER
BEHIND THE MICROPHONE






INTRODUCTION

BenvenuTo CeLLnt said that ‘all men, whatever their condition,
who have done anything of merit or which has semblance of merit,
if so be they are men of truth and good repute, should write the tale
of their life with their own hand’.

I have never been too sure about cither my condition or reputation,
but at least I have done something in connection with broadcasting
which has ‘semblance of merit’.

I have becn fortunate enough to have been associated with broad-
casting from its very beginning in pre-B.B.C. days up to the present
time. During these twenty years I have scen what was at first no
more than a devclopment of communication technique grow into
an incalculable force to influcnce the mass mind and so cven the
course of history. I have always hoped that this influence might be
valuable. My hopes have been disappointed. Many of my technical
ideas arc used in modern broadcasting but the aim of those ideas,
to makc broadcasting more interesting and cntertaining, is still
unrealized.

Coincidence made me a wireless technician, chance made me the
Chicf Engincer of the B.B.C. I thought that my appointment was
the greatest good luck; not only was I cxcited about what broad-
casting could do, but I was also intercsted in its mechanism. Broad:
casting, so it seemed to me, would allow amusing and interesting
people to get into touch with an amused and interested audience.
Music, which scldom got the hearing it deserved, would be spread
far and wide. More than that, I fclt that the loudspeaker might become
that ‘guide, philosophcr and friend” which so many would appreciate.
My job was to arrange that everyone could hcar the programmes
clearly and at small expense; my hope was that the programmes
would be worth hearing.

Doubtless broadcasting, as we hear it in Britain to-day, is a comfort
to the sick and lonely, interesting to thosc who can face the grim
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INTRODUCTION

business of being interested, and a uscful servant to the great majority
who must know the latest at the carliest. But it is such a fecble
thing compared with what it might be. It is a great bore, dull and
hackneyed and pompously sclf-conscious. Its effect is more a drug
than a stimulant. Choppy programmes break off a concert to tell us,
on all wavclengths, the pricc of a fat cow; a prayer ends to give,
at dictation spced, some news for little ships. Sclf-satisfaction oozes
between salacious jokes, hardly tolerable in a music-hall, while views
arc given in prosy essays rcad in the high-pitched whine of cmas-
culated liberalism. Issues arc dodged which cven a commercial press
has no fear to expose. The B.B.C. stands, cither remote and dicta-
torial or pawky and condescending, oblivious of opportunity, hope-
less in its timidity.

And yet it docs not require much imagination to scc that broad-
casting could be exciting and interesting, forthright and gay. Why
then has it got itself into such a rut here in Britain: How can it be
prodded into the open to do somcthing more than just look noble:
My book tries to explain.

‘I always fecl that’s a miracle,” said a friend waving towards a
chattering box in the corner. Iagreed. Broadcasting is a miracle. But
like most miracles it has a mcchanism. The mechanism of broad-
casting has the unique power to focus world-widc attention on a
single cvent the moment that cvent is taking place. Only a very few
technicians are nceded to work the mechanism. In theory anyone,
‘any body, group, or company’, with sufficient money, could hire
the scrvices of these skilled people and tell them what to do. This
group, which had the power to order the technicians what to do,
would become ‘the broadcasting authority’. Thus a single authority
can select what cvents the broadcasting listener shall hear, and still
more important perhaps, what he shall not. The robber barons of
medicval times, perched in their castles above the river gorges, had
the power to control watcr-borne commerce or cven prevent it.
In the same way the ‘broadcasting authority” stands over the narrows
of programme flow and can pass or refusc or select for broadcasting
whatever its policy dictates.
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INTRODUCTION

Who arc these dictators, these modern barons of broadcasting?
In Britain, therc is the one undisputed overlord, the Baron B.B.C,,
an organization which the Government has appointed to do all
broadcasting. In America there are several barons, a number of
privately owned companics broadcasting for profit, but licensed to
do so by the Government.

An innocent person might well ask “Why does Government come
into the picture so much: Surely broadcasting is only an entertainment,
why must it be controlled or nationalized: It is obvious that it excr-
cises a considerable political and sociological influence, but so do_
the films and the newspapers which the government morc or less
leaves alonc. What is the particular thing about broadcasting that
makes it come under official control2’ The often heard answer to these
questions, that ‘the B.B.C. represents a measure of profound socio-
logical planning’, docs not cxplain why a like profundity was not
applied to newspaper publishing and the film industry.

Actually the B.B.C. was not the outcome of sociological planning.
Broadcasting was madc a monopoly in Britain as a solution to a
technical and burcaucratic problem. The same problem faced Amcrican
broadcasting; it was solved in Amcrica by limiting thc number of
broadcasting organizations, but not so drastically as in Britain.

The special problem, which distinguishes broadcasting from the
films or the ncwspapers, is that it can only offer a limited number
of programmcs to the public at the same time. There is no limit,
technically speaking, to the number of books or newspapers or films
which can exist simultancously, but there is a limit to the number
of broadcasting programmes. Every wireless broadcasting station
sends out its programme by clectric waves. Unless each wave, used
by each station, has a substantially different length from that used by
other stations, its programme will be all mushed up by interference.
So the unique problem of broadcasting is that there are not enough
waves of different length, or in other words not enough wavclengths,
to make it possible for more than a certain number, and a very
limited number, of stations to work simultancously. In fact, there
are only about two hundred wavelengths available for broadcasting
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in all Europe, Western Russia, the Near East and Northern Africa.
Two hundred stations for two hundred million people! One station
per million! Broadcasting may be a miracle but unless the mechanism
is very niccly adjusted it squeaks; it is a very limited miracle if one
wants to put it into universal use.

Because wavelengths arc so few they become a valuable and hotly
disputed national property. The Postmasters-General, or as they are
called abroad, the Ministers of Posts and Telegraphs, of every nation
have to agree together how to allocate these precious wavelengths.
‘When agreement is reached the responsible Ministers have to organize
national wireless services, broadcasting among them, to make the
best use of the limited number of wavelengths they have sccured
out of the pool.

When British broadcasting started the Postmaster thought that the
best way to use the limited technical facilities available for broadcasting
was to appoint a single agent to do all broadcasting in Britain. The
result was that he created our all-powerful and all-boring B.B.C.
In America there were at first no limitations and in conscquence
chaos. The incvitable wavelength scarcity has now imposed limi-
tations; 2 number of firms do broadcasting but the number is restricted.

It costs a great deal of moncy to run a broadcasting system. The
public, unlike the modern woman, always pays. In the British mono-
poly system, in any monopoly system for that matter, the public
pays the State to run the service for it. In the other commercial
system, as used in America, the programmes are apparently free and
arrive ‘by the courtesy’ of commerce. The public pays just the same
in both cases. Under commercial broadcasting it pays indirectly by
buying more goods because of the air advertisements; under mono-
poly broadcasting it pays by buying a yearly licence to listen.

Both systcms have their virtucs and their vices. The laisser-faire
methods of America can be supported by the same arguments which
justify a ‘“frec’, that is to say a commercial, press — what one organi-
zation refuses to publish another will. The monopoly principle frees
broadcasting from the dictatorship of the profit motive, but it brings
it more under the direct domination of government. I maintain that
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INTRODUCTION

if both systems work togcther they tend to cancel cach other’s vices
and add to their virtucs. But I always was an optimist.

Although I shall have a lot to say about the commercial system this
.book is bound to concentratec more on questions of British than Ameri-
can broadcasting. I shall try to show what the B.B.C. has done with
its monopoly; how, in other words, it has interpreted its duties as a
government agent standing over ‘the narrows of programme flow’. 1
maintain that the B.B.C. should have concentrated upon a cultural
interpretation of its duties instead, as it has donc, upon a policy which
is subservient to the spirit of burcaucratic compromise which fathcred
it. Culture is defined in the Oxford Dictionary as ‘refinement of mind,
taste and manners’. B.B.C. policy has been ‘refeencd’ rather than re-
fined; its mind has been occupied in minding its p’s and ¢’s, its taste
is negligible and its manners gentecl. My definition of a cultural policy
is one which would make broadcasting ‘in politics the rostrum of con-
tending political theory, in sociology a means to show the community
to the community, and in art the patron of the artist’. In contrast to
this ideal the B.B.C. has become the carcful mouthpiece of conformity
(‘there is so much to be said on both sides’ that the B.B.C. lets neither
side say anything), and far from being a patron of the arts it has been
merely patronizing towards the artists.

Nevertheless I maintain that the principle upon which the B.B.C.
is founded is sound. If we had an organization that was as independent
in spirit as it is financially, it might do incalculable good. I'sce a truly
cultivated and independent broadcasting authority not only becoming
the wealthy patron of artistic activities, not only revealing all the bright
facets of controversy, but also developing into ‘a sort of national
university which anyone interested in art, sociology, or politics would
respect and consult’.

This does not neglect the obvious fact that the public treats broad-y
casting as an amusement. But the public is not one thing, it is built up
of a mass of minority preferences. The word university is therefore
used in the sense of universality.

Although this book is largely ‘the tale of my working life’, it also
sets out certain suggestions as to how broadcasting might be reformed
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INTRODUCTION

to make it more vital, more amusing and therefore more an cxpression
of community life. This is in contrast to its present propaganda for the
official point of view with its accent on acceptance and complacency.
My idcas have a threcfold basis: firstly, while prescrving the B.B.C.
and its monopoly, to give it a different kind of dircctorate, more
cultured, less administrative; sccondly, to institute a commercial broad-
casting scrvice to run in parallel with the B.B.C. scrvice, and thirdly, to
introduce a new technical method for distributing programmes. The
object of the latter reform is to give the listener more programmes of
contrasted type than he gets to-day.

My scheme for a reconstructed B.B.C. could be applied independ-
ently of my other two suggestions. The plan is based on the appoint-
ment of a new kind of directorate. Given this the rest would more
probably follow. The B.B.C. governors have, up till now, been
appointed by the highest governmental authorities; these gods have
made governors in their own image. I'would suggest men whose back-
ground was in the arts instcad of ‘public servicc’, however worthy.
This would cnsure the appointment of an cxecutive staff likely to have
originality and cnthusiasm rather than an ability to ‘fit in’ to a large
organization. My plan further envisages breaking up the B.B.C. into
six or scven Regional B.B.C.s, cach largely indcpendent of, although
federated to, a B.B.C. hcadquarters. If, according to this suggestion,
the focus of broadcasting were diffused by sctting upscveralindependent
programme-making units bascd on various ‘Regions’ of the country
then each would be on its mettle to do something becausc there would
be less incentive just to be something. Moreover the institution of
scveral independent organizations would be morc likely to provide
cmployment for artists; it would encourage local performance and
rclease a great deal of talent now dormant for lack of opportunity.

The proposal to set up officially recognized commercial broadcasting
services is essentially to provide some check on a too complacent or too
dictatorial monopoly. It would furthermore give the public good
light entertainment. Even under an intelligent directorate, the B.B.C.
might be afraid of certain aspects of controversy. The commercial
system is free from government control and, so long as it does not
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INTRODUCTION

allow anything to be said which might ‘endanger the safcty of the
state’ it is free, like the ‘frec’ press, to say anything. Besides which
it is a true alternative to B.B.C. broadcasting becausc it is inspired by
quite different motives. Of course a commercial stimulus to broad-
casting has a tendency to play down rather than up to public taste. But
its primary aim may be taken as a good cxample; it does, it must,
amusc its public. Broadcasting is only an amusement, but amuscment
takes many forms. The public ‘is not such a fool as some fools think’;
it can enjoy both the more obvious programmes provided by com-
mercial motives as well as those which choose the more difficult, but
more enduring ways which I must call ‘cultural’. The tendency to
play down to public taste is more obvious in the example of British
advertisement services, which have been piratically introduced from
foreign stations, than in the cstablished Amecrican system. The
Amecricans realize that it is good business not to be too businesslike;
what I shall have to say about their programmes may make them blush
to find their stcalthy idcalisms famous. The British services have had
little chance to emulate the American because the whole force of our
Civil Scrvice, from Forcign Office to Post Offic, has been used against
them. Perhaps these actions have been taken more out of loyalty to a
sister in burcaucracy than because a principle was in peril, but taken
they have becn, and as vigorously as possible. I think this official
opposition should be removed so that commercial broadcasting,
which is essentially an innocent amuscment to millions and potentially
a check to complacency in the B.B.C., can be recognized. Commercial
broadcasting cannot, for many years to come, become a part of our
national scrvice because there are no wavelengths for it, but eventually,
when the wavelength problem is solved, it could be an equal part of
national broadcasting. Meanwhile the foreign station scrvice should
continue without official blocking.

Even supposing a necw B.B.C. werc formed approximating in its
policy, organization, and constitution to my ideal, it would find its
policy thwarted by the wavelength limitations. It would find, in other
words, that all the diverse material it wanted to send out would have
to be sent through only two channels.
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INTRODUCTION

The problem of making broadcast programmes, which have any
pretence of representing all phases of amusement and culture, is like
that which would confront someone who was commanded to read
all litcrature to an audicnce of mixed appreciations and uncqual
intclligence. The problem of single channel broadcasting, where the
lack of wavelengths mcans that one station must be used to send out all
matcrial, is as if there were only onc heterogeneous audience, only one
reader and only one auditorium. There would be two ways of sctting
about the task of giving the audience everything; one, the ‘hotch
potch’ method, in which the rcader would take a page of Homer, a
quarter of an hour of Janc Austen, and, not to over-excite the audience
(Government instructions), a paragraph of Edgar Wallace. The other
method, a mcthod of greater continuity, would have a Homer day,.
an Austen week, and a2 Wallace hour.

The highest ambition would be to please most of the people most of
the time; the only way to achicve it would be by concentrating on
readings appealing to an average taste. This would result in boring
some of the people all of the time and others of the people most of the
time. Given many rooms and many readers, which is cquivalent
in broadcasting to having a multitude of wavelengths or pro-
gramme diffusing channcls, each minority might always be
satisficd and the broadcasting service could please all of the people
all of the time.

Pcople say that a broadcasting recciver can get a large choice of
programmes by picking up any onc among the many forcign stations.
The ability of a recciver to ‘pick up’ far away stations is certainly
miraculous, but what is picked up is scldom worthy of the miracle.
Nor arc foreign stations classified by the type of programmes they
offer, onc scarches feverishly for jazz or symphony to find it,"at last,
spoiled by noiscs or, if clear, faded out for an interval signal or a talk
in some outlandish tongue. Experience of air fishing dulls the first
thrill because the catch is seldom fit for human consumption. A
gramophone record printed with the bangs and whistles accompany-
ing most ‘distant’ wircless reception would never be sold. So the
listencr often cnds by scttling down to the clearer home or local
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station and putting himself at the mercy of the ‘mind, taste, and
manners’ of a local programme director. Even if the programme
director were a paragon he could not do more than occasionally
satisfy a minority. The listener of discrimination may well come to
feel that his taste is only gratified by rare chance and usually offended
by poltergeistic malice.

As an inventor of mechanisms to scrve ideas I think I have secn a
way .to change all this. I want to have broadcasting programmes
distributed not by wircless waves, which are so limited in number, but
through wires which provide a multitude of channels. By using wires
listeners could be given not only a clear reproduction of programmes,
because wire broadcasting overcomes interfercnce noiscs, but also a
large number of clearly heard programnes of different types to choose
from. Under this scheme a taste or 2 mood could be instantly and
completely satisfied. To-dzy all of us have to wait a long time before
getting something we rcally want to hear or else we can choose among
a variety of foreign stations the noises which are least offensive. In to-
morrow’s broadcasting ‘pressing button J', as it were, will ensure jazz
and nothing but jazz, C will mcan classical music, which is not faded
out for a talk, V will mean various variety, but all variety, not somec-
thing sandwiched in. None of these programmes would stop just as
onc was beginning to enjoy them. The listener could scttle down to an
evening of Mozart, or could hear the Ring all through, or hear all sides
of a debate and both sides of jazz records. The breathless hurry of
present day broadcasting would be abolished, intcrval signals would be
a thing of the past.

These arc direct benefits to the listener. But if only more channels
were available it would give programme makers a better chance to
make better programmes because different specialists could concentrate
on different types of programme. To-day, the programme makers
who have to usc only the one channel, are puzzled how to make a
pleasing design out of the clash of unmatching material.

Broadcasting through wires, apart altogether from its technical merit
in giving more programmes and no interference, is part of a conception
that broadcasting, as well as amusing passive listeners, would give
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INTRODUCTION

greater opportunitics for would-be active performers. The present
B.B.C. centralization and London control may scem logical in that the
best talent gives the best single performance, but it fails to encourage
morc talent to draw upon. Many people are at present discouraged
from taking up instrumental playing, singing, or acting as a carecr for
lack of opportunity. Broadcasting, with a multi-channcl facility,
decentralization, and the patron attitude, might awaken the musical
and artistic talent that has been too long dormant in this country. We
were once famous for our music; broadcasting, properly conceived,
might make us famous again.

But these ideas are opposed on all sides. The B.B.C. does not
want to take on cultural attitudcs; it has got into the habit of being
purcly administrative. The very lack of wavelengths which brought
it into being is its cxcuse to go on being careful and cautious. It can
always say, when asked to do somcthing original, ‘we would if we
could but we can’t’. The B.B.C. has never taken to this idea of serving
the public through its minoritics, it wants the majority to be proud of
its size rather than the minoritics to be aware of their existence. I
designed the Regional scheme so that British listeners could have at
least two programmes to choose between. The B.B.C. seems to think
that the public should have at lcast one and so sends out the same sort
of material on two wavclengths. The Regional scheme is treated by
the B.B.C. as a double outlct for material which accumulates, so to
speak, in Head Office stores department. My idea was that the
alternative programmes should be of contrasted types. I maintain that
if the broadcasting authority were alive and intelligent it would
demand more facilities to demonstrate its qualitics. The B.B.C.,
provedly, does not agree, it uses two wavelengths to demonstrate that
it is dead and stupid. My proposals for instituting a multi-programme
system of broadcasting will therefore get little sympathy from the
presentauthority. It is easy to stand over narrow narrows of programme
flow, quite a nasty strain if they arc widened.

The proposal to recognize and institutc a commercial programme
service is looked upon by the B.B.C. as rank heresy. It could be done
by using some of the wire broadcasting channels; this is perhaps why
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there is such an opposition to wirc broadcasting. Commercial broad-
casting is looked upon by the B.B.C. as ‘compctition’.

The B.B.C. faced with any sort of competition is like onc of those
boarding house girls of certain age who takes offence at the very
existence of others more attractive.

‘Really, really; how anyone can admire such vulgarity. They may
not take much notice of me but, thank goodness, I was brought up as
alady’

Except that the B.B.C. thinks it was brought up as a gentleman
there is not much wrong with the simile. Instead of expecting to be
admired because it was nurtured under such ‘naice’ auspices the B.B.C.
might have made itself admirable by an cxhibition of its talents. But the
organization has been so busy getting to know the right people it has
quite forgotten that its rcal purpose is to be interesting and attractive.
Faced by compctition this purpose begins to look like a fearful reality.
The B.B.C. bitterly opposcs comumercial broadcasting. It might wel-
come it in order the better to demonstrate the value of a principle it
defends. This defence is made by words, attempted suppressions, but
never by programmcs.

There was no attempt to make the title of this book a double
entendre; the power does, however, lurk bchind the microphone and
proposals to make it come out into the open will be opposed by the
B.B.C.

Others besides the B.B.C. will not look kindly upon the idcas I have
tried to justify. The idea of having wire instcad of wireless broad-
casting technique is opposed by the vested interests of the wireless trade
which profits by selling wireless reccivers. The Post Office wants wire
broadcasting instituted, but only to incrcasc the earning power of its
telephone in rediffusing existing programmes. The newspapers arc
bitterly opposed to commercial wircless programmes because the news-
papers themselves make all their profits out of advertising. The enter-
tainment industry is apprehensive of any increase in the entertainment
value of broadcasting, which keeps people at home. Broadcasting gives
one air performance a ‘house’ of millions and is therefore a2 menace to
the box office. The Government, consciously or unconsciously, wants

23



INTRODUCTION

a tame broadcasting system to be a tacit propaganda for conformity. It
opposes wirc broadcasting as ‘a dangerous new principle’ because, I
suppose, under it, broadcasting might no longer be a perquisite

of ruling power.
Broadcasting indced has become so fat and big that no one dares to
let 1t move for fear of upsctting the delicate ornaments which decorate

contcmporary cxistence.
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CHAPTER I
WIRELESS BEFORE BROADCASTING

‘I xNow the man who invented wireless.”

A schoolboy is asscrting himself against my fourteen-year-old
cocksureness.

‘And who might that be2’ I asked.

‘Marconi.”

‘Neither Marconi nor anyone else invented wireless,’ Isaid.” ‘Michacl
Faraday found outallabout clectricity. And then James Clark Maxwell
worked out Faraday by maths. Afterwards Hertz in Germany read
Maxwell’s maths paper and so was able to send clectric waves — what
you call wircless, you know — across his laboratory. Marconi and
Lodge — don’t forget Professor Lodge — repeated Hertz’s experiments
on a large scalc and sent messages over long distances.”

The schoolboy friend had nothing to say.

‘Science never invents,” I added sententiously.

I was not far wrong. ‘Gradualism’ is unknown in technology. The
progress of discovery and invention is made in a scrics of leaps, and
cach leap is associated with some onc person. A theory of the evolution
of species says that new types are produced abruptly rather than
cvolved through infinitesimal changes. Accordingly one day, quitc a
long while ago, a typical apc gave birth to a strange baby. It had far
less hair than its parents, it held itsclf imore upright, it had a strange look
behind more inquiring cyes. Bchold! Homo Sapiens, the originator
of war, wages, worry . ..and wircless. But through countless ages
man was being prepared and formed by the environment and habit
of his forebears the apes.

No onc invented wircless, nor did it come like Eric, little by little.
Its sudden birth as a practical means of communication was the result
of many new conceptions which were not noticed by the man in the
street because they seemed the normal result of the labours of rescarch.
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THE POWER BEHIND THE MICROPHONE

The abrupt step from a laboratory experiment to a practical applica-
tion called “Wircless Telegraphy” was dramatic and, to all but a few,
extraordinary. The public associates the birth of Electric Wave
Communication with one name — Marconi.

In the year 1906, when 1 first took a schoolboy interest in wireless,
Marconi was alrcady famous. His cxperiments had aroused world-
wide interest. Marconi was neither a leading physicist like Sir Oliver
Lodge, nor a great technologist, like Edison. Typical technicians were
therefore already busy detracting from his reputation. He had done
‘nothing much’ they said except use and adapt the discoveries of Hertz,
Branly and Lodgc.

Indced, Marconi was one who had the ability to collect bits from
the scrap-heap of unrelated discovery and use them to build up a
working system. He did not so much invent as adapt the work of
others to a specific purpose. He would have deserved his fame if he
had done nothing more than to lay down, as he did, from time to
time, certain broad principles. His idca of using vertical acrials and
large power madc wireless telegraphy over long distances practicable.
His rcalization, in about 1920, that the recently invented thermionic
valve made it possible to use all the hitherto denied advantages of short
wave signalling, when the rest of the technical world was still strug-
gling with longer and longer waves, was typical of real original think-
ing. A good chef docs not invent the ingredicnts of his ‘creations’; he
knows how to choosc the right ingredicnts and to mix them in proper
proportions. Marconi did not invent the details of wireless, he used
the mosaic picces of invention to make a coherent pattern.

I remember, as a boy of about ten years old, reading how Marconi
had signalled, without the use of interconnecting wires, across the
English Channel. I was chiefly impressed by the fact that the signals
persisted in spite of a thick fog. This scemed incredible. I then forgot
about wircless until my clder brother, T. L. Eckersley, now a Fellow
of the Royal Society, sct up some experiments on high frequency
currents. Returning home from school, I found our playroom filled
with lovely and exciting instruments. There were Induction Coils to
make fat sparks, Leyden jars, long black rods of ebonite wound with
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green silk-covered wire, X-ray tubes and galvanometers. The things,
their touch and shapc, gave me a sensual pleasurc and made me want
to understand what they were for. Though I understood practically
nothing about wircless I became .passionately devoted to Science.
Books about Science absorbed the time that was not taken up arrang-
ing apparatus on shelves, turning on switches, and ‘helping’. Returning
to school I tried to impress my friends with my new cnthusiasms. I
would hold forth to the sceptical or the admiring about theories of
acther and electricity, I was judgmatical on the relative merits of
Newton’s corpuscular theory of light and Young’s postulate that light
was a wave motion. [ set about the construction of a Fleming Cymo-
meter (what we now call 2 wavemeter), and became the ‘juvenile

lcad’ of the Scientific Socicty.

Bedales, where T was educated, was the ‘advanced’ school of those
days. It was remarkablc, chiefly, for the fact that its rules and regula-
tions were inspired by a reasonable outlook. Boys and girls were
cducated together; we used a reasonable dress — looking unreasonably
ugly on the girls; we were given plenty of free time — if we occupied
it scnsibly; the mixed staff took infinite pains to see that no reasonable
request on our part was refused. After healthy cxercise (no fetish
about games), we had tub baths; there were regular ‘callovers’ to
ensure our attendance at the earth closcts; we slept between blankets,
took a cold bath every morning and were constantly within sight and
fecl of sensible oak beams and benches.  The food was wholesome and
there were no ‘tuck boxcs’. So reasonable an upbringing produced
adolescents who were completely unaware of the world’s .unrcason
and who, in consequence, lived for many years after leaving school in
a dream of beautiful unreality. Typical old Bedalians built cottages
of honest oak and brick, and sold, with what profits one sometimes
wondered, the products of the surrounding orchards. They wore
tweed knickerbockers, grew untrimmed beards and encouraged Morris
dancing. Bedales founded the modern school which has since developed
the sadistic practice of allowing children to run their own lives into a
state of lonely hysteria. There was, however, much to praisc about
Bedales; enthusiasms were left undimmed, idealisms were unchecked;
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we may have been turned out self-conscious prigs, but I think it is
better to start in innocence and idealism than to know, at the outsct,
too much of ‘what’s what’.

It was typical of the best of Bedales that I was allowed a great deal of
“free time’ to do my own experiments in wireless. My partner in this
enterprise was Robert Best, who, although he has long since ceased to
take a technical intcrest in wircless, has remained a life-long friend.
Best, an acquaintance of Sir Oliver Lodge, was a proponent of the
Lodge-Muirhead system, while I supported Marconi. These rivalries
were typical of Oxford-versus-Cambridge schoolboy partisanships.
I doubt if there was much difference between the two wireless systems.
In order to determine if there were, we set up, near the school, a con-
siderable-sized chicken house, with room inside for benches and
apparatus, and called it “Wavy Lodge’. Wavy Lodge was my first
laboratory. We draped aerials round it and set out to test the relative
merits of the counterpoise (Lodge) or grounded (Marconi) acrial. This
was about 1906. Wavy Lodge nurtured an enthusiasm for wireless
which has never dicd. Our acrials collected the few Morse code signals
then audible, remarkably the grunting Eiffel Tower transmissions.
Our little portable transmitter was taken aficld and once signalled back
the scores in an ‘away’ cricket match. Ambitious winter cvenings saw
us cxperimenting on such things as the measurcment of frequency,
the resistance of a loose contact and the relative merits of crystals. Best
eventually had to break the partnership to take up another career
while my examinations gave me less time for my obscssing hobby.

My simple drcam on leaving Bedales in 1911 was to figure as a
leading man of science, a great wireless inventor, a successful man of
business and a dominant figure in politics. Wircless, however, was
always the core of my ambitions. My impatient outlook made me want
to start at once as a professional wireless cnginecr. It is a thousand
pities that everyone, keen, as I was, on becoming a wircless techni-
cian, cannot have the benefit of the advice given to me by the genial
Mr. Andrew Gray, so many years Chief Enginecr and later Director of
Marconi’s Wireless Telegraphy Company. When Mr. Gray inter-
viewed me, he asked questions about wireless (such as the time period
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of an electrical oscillating circuit, its analogy with the pendulum, the
meaning of damping), to all of which he got intelligent and correct
answers. He then switched to questions on clectrical enginecring;
motors, dynamos, switchgear, impedance and reactance in alternating
current practice, and so on. It soon became clear that I knew little or
nothing about electrical engineering. Mr. Gray delivered a little
lecture, the gist of which was: “Wireless is only a branch of clectrical
enginecring and electrical engincering is founded upon the principles
of electricity and magnetism. First learn about clectricity and magnet-
ism, so that you will readily understand electrical engincering, and then
take up wireless, when you can risc, if you have ability, to the top of
the profession. Otherwisc you will be bound to stick somewhere
short.”

It was good advice. Mr. Gray said I could neglect it and, there and
then, get a job at about £200 a year. This seemed sheer riches to one
who had never earned a penny, but he pointed out that it was not much
to consider as a maximum for all time. Mr. Gray said that if I could go
to a university or a technical college, I might earn not hundreds, but,
one day, thousands a ycar. My stepfather, who was the arbiter in these
matters, said he thought it was better for me first to go into a works to
see how things werc made, and then take up theoretical work. So
from the isolation of Bedales I was sent to the realities of 2 Manchester
factory.

The sunshine dream of reasonable Bedales soon faded out in the
darkness of industrialism. I had, it is true, lived for many years near
the centres of the Lancashire cotton spinning industry, but I never
thought of them in any way save as places where cotton was spun.
I had lived, as it were, in the front rooms, now I was to see what
went on ‘belowstairs’. Yellow trams, swimming in the canyons
of lamplit streets, took mc in the dark early mornings to my work.
It was comforting to know that daylight, however fecble, must
come, that the shops would open, that men and women would crowd
the now deserted pavements, greasy in the persistent rain. In the
factory, pulling on cold spanners, listening to the squalid imagery of
popular swearing, it was difficult to believe that onc had ever becn
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so ignorant of how things which made moncy were themsclves
made. There have been, since that time, great changes; works are
cleancr and conditions have greatly improved, but that ‘Equality of
Opportunity’, which should be the foundation of the ‘Liberty’ we
talk so much about, was ccrtainly non-cxistent then, as, maybe, it
still is to-day.

In about 1913 I left the factory and went to the Manchestcr Muni-
cipal School of Technology. It was a tremendous stimulus to take
up mental work again. As time went on I lifted my head a little
from the calculations and the books and looked about me to sce what
lifc was about. I did not discover much, except a lot of northern
country, fcll and mountain, and some rather naive urban excitements.

When the 1914 war came, it left me, at first, untouched. I had
crocked a knce in my late ’teens and, in the first days of the war,
applicants for scrvice were so many and positions so few, that they
sent you away for the slightest disability. High authoritics said, more-
over, that ‘this is a technical war and needs qualified men; you’d
better go on with your training’. The white feather distributors of
Manchester mainly passed me by, and the remorscless eyes of Kit-
chener, telling me that my King and Country needed me, could be
outstared by a civilian in training for a technical war. My friends
were being killed, one by one, the news was as bad as it could be,
but I just went on obstinately learning. When at last, in 1915, I passed
my cxaminations and offercd my trained self no one seemed particu-
larly anxious to engage me.

After a while, having heard nothing about a wircless job, I applied
to be a pilot in the Royal Flying Corps. I satisfied my cxaminer
about family conncctions, whether I had hunted the fox, and the
gamocs [ playcd, and waited another three months. Then at last I was
summoncd. I was just leaving the rooms with my papers, sending
me to be trained as a pilot, when the officer behind the desk looked
up and said: :

‘Oh! by the way, do you know anything about wircless?’

‘Well. . .er... well yes” I said. ‘Oh yes.

So I became a Wireless Equipment Officer instead of a pilot.
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As a Wircless Equipment Officer I wandered over most of the
Near East, never secing any war, until I came, in the summer of
1916, to Salonika. Therc I got malaria, came back to England, spent
four months doing nothing, went to France, was invalided back
just before the Somme retreat and then, after the lapse of three futile
years, was set to do research, the kind of work I was trained to do
in the beginning.

But war, however casually it treats individuals, combines so many
talents in a common cffort that things may get done. The progress
of wircless, so vital for war purposes, was given a tremendous impetus
by the development of the thermionic valve which had been produced
in its first crude form about 1912. The importance of the valve can
hardly be overcstimated. Before the scientific age man’s greatest
discoveries were fire, the lever and the wheel. He has lately added
the internal combustion enginc and the valve. When a convenient
and permanent source of cverlasting energy has been found and ap-
plied to man’s nceds he will be the virtual master of matter. This
will not make him any less foolish.

The valve has the power to shrink the world to the compass of
a living-room. Elcctric communication docs not as yet link up the
world, but much has alrcady been done. Doubtless in time wire and
wireless communication links will be built and combined so that
anyone will be in secing and speaking distance of everywhere.

This will all be madc possible by a prosaic tube of glass which,
when all is said and donc, is no morc than an amplifier of clectric
forces. But the remarkable featurc of the thermionic valve is that it
can amplify clectric forces however rapidly they change the direction
in which they act; in other words, whatever the frequency of their
alternation. Electric communication depends upon alternating elec-
tric currents which flow first this way and then that. Their rate of
alternation is often tremendous. When, for example, waves sent out
by the London transmitting station pass over a recciving acrial they
set up currents in such an acrial which flow up and down in it a million
or more times a sccond. These acrial picked up currents are very
feeble. The valves in a receiver make them stronger, they amplify
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them in fact, until they are strong enough to work a loudspeaker.
Just as telescopes and ficld glasses pick out the details of distant objects
by amplifying or magnifying their size, so valve receivers make
feeble signals audible.

The valve is the foundation of all modern electric communication
technique. It is basic to the wircless telephone and therefore to broad-
casting. The ordinary telephone can now talk across the world, but
only because of the use of valve amplificrs. The miracle of television
devclops out of the valve. Many other miracles arc to come. In less
dramatic ways the valve helps industrial processcs to become surer
and speedier.

When wircless was invented, long before the valve, people thought
it would supersede all other methods of communication. The great
undersca cables, it was thought, would be left to rot. But these
prophecics did not matcrialize, wircless in its first crude form could
not compete, in cither speed or rcliability, with cablc and wire
communication. It was only after the valve came to the rescue that
wircless was in any way competitive with cable telegraphy. Financial

- amalgamations then put it on a level with its more largely capitalized
rivals. The real use of wircless in pre-1914 war, which were pre-valve
days, was to communicate to and from and between ships at sca.
Even this value of wireless was not fully appreciated until a thousand
or morc lives were lost in the Titanic disaster in 1912.

The valve was immediately put into use for war purposes. It was
responsible for the battle of Jutland. Recciving stations, which can
tell the direction from which waves are coming, were set up at different
places along the east coast of Britain. They were always taking
bearings on the wircless signals coming from the German battle fleet.
Onc day the bearings showed a small but definite change. The German
warships were presumed to be moving out. Our fleet consequently
put to sca and mct the Germans off Jutland. But for the valve the
German fleet wircless would never have been audible.

Direction finding wircless receiving stations were also used during
the last war in thc Near East. The Goeben and the Breslay, German
battleships, slipped through the Dardanelles and were loose in the
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Mediterranean. Where: The direction finding stations were put on
the alert. At last they picked up the transmissions. Results were
quickly correlated and interpreted. There was no doubt about it,
the cnemy ships, according to the direction finders, were in the middle
of Bulgaria moving at about 200 miles an hour! The reason for
these false readings was found out later on. Thesc Mediterrancan
readings had been taken at night, the German flect readings during
the day. It was eventually discovered that layers of electrification
form at night in the upper atmospherc and the wireless waves, hitting
these layers, are reflected downwards at an angle. There was no
inherent fault in the direction finder, but it only works correctly when
the waves come at it straight over the carth’s surfacc. The incident
stimulated research, pioneered by my brother, T. L. Eckersley, on
the constitution of the upper atmospherc. The research is still going on.

I'saw a valve for the first time in 1915, when I was sent to the training
school at Brooklands as an R.F.C. wircless equipment officer.
As a technician I was fascinated. C. E. Princc gave us lectures on
how the valve worked. They were brilliant. Under Prince’s witty
explanations the valve became a friendly thing functioning for onc’s
special pleasure. But in practice the valves of those days were not
always well behaved. Indeed they were often wholly vicious and
troublesome. It is strange to think that this profound development
of technology once needed to be teased into life by warming its ‘pip’
by lighted matches. In carly examples of the valve this pip, the little
picce of glass wherc the bulb is scaled off, contained some asbestos
which, if warmed, released gas into the interior of the valve. The gas,
if present in corrcct amounts, made the valve work much better.
Signals were thus made stronger by delicately stroking the valve pip
with a match flame. Conscientious operators lost all sense of pain
in fingers which got to look like well done sausages.

We must have been using the right kind of matches on the day
I stood beside Prince and heard him say into a microphone:

‘Hullo, Ferdy. If you can hear me now it will be the first time
speech has ever been communicated to an aeroplane in flight. Dip
if you are hearing me.’

B 33



THE POWER BEHIND THE MICROPHONE

The acroplane, lumbering along at fifty miles an hour, gave an
obedient lurch.

It has ncver been decided who invented the valve. Two people
claim to have done so but their claims were never recognized by the
grant of a master patent. Sir Ambrose Fleming, an Englishman, is
one; and Lee de Forest of Amcrica is the other. Neither really ex-
plained ‘the process of manufacture’ which could give ‘a workman
skilled in the art’ any very clear idea of how to make or use a multi-
clectrode valve. Fleming took out an English patent for his diode,
and Lec de Forest an American patent for his triode. Neither took
out patents in each other’s country. When Lec de Forest claimed to
have invented the valve the American courts said that Fleming held
the master patent. But it only applied to Britain. When Fleming,
thus cncouraged, claimed a master patent in Britain the British courts
said that Lee de Forest had a master patent on the real kind of valve.
But Lee de Forest did not possess a British patent. ‘And so the poor
dogs had none.” It was Langmuir who cxplained the valve com-
pletely, but then he had no patent at all. To Edison, Fleming, Lee
de Forest and Langmuir belongs the joint honour of finally producing
the stable valve. Doubtless these cminent people felt that they deserved
morc reward than just honour. Any one person who could make a
real claim to have invented the valve would have become a multi-
millionaire.

I did not have much to do with valves while on active service,
but in the last part of the war I worked in laboratories which were
busy developing this new and fascinating invention for all sorts of
war purposcs.

When the war ended at last I found myself, in common with many
other cx-officers, undecided what to do. Opportunity scemed infinite,
it was the ‘dawn of a new cra’, our land was being made ‘fit for heroes
to live in’. It was clear to me, however, that I was not a hero and,
pending the dawn, I had better set about getting a job. An offer was
made which, if accepted, meant going on with my existing research
work for the Air Force, but that hardly seemed in tune with the age
of opportunity; war, I was told on all sides, was finished for all time.
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There was another and more tempting offer, made by C. E. Prince,
my original training lecturer, and now my immediate boss at the
R.A.F. Wireless Experimental Establishment. Prince wanted me to
join with him in an Aircraft Section of the Marconi Company,
which he and H. B. T. Childs hoped to be allowed to form. I joined
the Marconi Company.

A few months later it was decided to move the technical section
of the Aircraft Dcpartment from London to somewhere ncar the
works at Chelmsford. Prince decided that he disliked a clay soil, so
I was put in charge of the technical development. Our laboratory in
Essex consisted of an army hut in a field, near the village of Writtle,
a mile or so from Chelmsford. Here I set to work, with a small
staff, to design wireless equipment for aircraft, notably the Croydon
Airport transmitter and the transmitters and receivers for the aero-
plancs.

It was at Writtle, engaged on development work for the Aircraft
Department and, later, the Designs Department of Marconi’s, that
broadcasting crept upon me. Before I knew where I was I had
become its devoted slave. [ still am.
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CHAPTER II
BROADCASTING BEFORE THE B.B.C.

Tue period immediately following the peace of 1919 was one of hope:
the code word was ‘Reconstruction’. The word had a particular
significance for communication cenginecrs; they had the valve to help
them revolutionize their technique. Communication means all sorts
of communication by wircless or by wire.

It was not only in wircless that the valve was so valuable; it also
gave the ordinary wire telephone, of domestic and blasphemous use,
a vastly increased utility. The ordinary tclephone uses a loop of wire
to join the points between which communication takes place. The
larger the loop, that is to say, the greater the distance of communica-
tion, the fecbler the sounds ‘at the other end’, because the currents
get tired going so far. Before the valve was available it was not
possible to telephone comfortably over distances much greater than
two hundred miles. In order to communicate over even this distance
onc had to shout pretty loudly and the wires sending the shouts had
to be thick and carricd on poles overhead. If a buricd cable were used
it was not possible to tclephone farther than about fifty miles. It is
much better to give the ugly tclephone wires a decent burial; it also
protects them from damage. It is, nevertheless, not much good using
even overhead wires if they cannot carry messages beyond about
two hundred miles. After the valve was perfected, however, the less
fragile buried cable could be broken up into fifty-mile scctions and an
amplifier inserted in the break to boost the power of the waning
currents. This could be done as often as was necessary, putting no
limit to the overland distance which could be bridged by the telephone.
I stress the word ‘overland’ because it is cvidently impossible to break
up an undersea cable and maintain valve amplificrs in working order
on the occan bed. It is, however, not impossible to jump over the
ocean with wireless waves. Thus the missing link for joining conti-
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nental wire telephone systems togcether can be formed by the wireless
telephone. By combining wire and wircless the range of the ordinary
tclephone can be, and has been, increased to world distances.

This potential of the wircless telephone to bridge the oceans and
connect land wire systems together was realized almost as soon as the
valve was invented. Experiments were therefore made to see what
practical difficulties might stand in the way of establishing and main-
taining a transoceanic wireless link. Broadcasting grew naturally out
of these experiments.

During the 1914-18 war the Americans succceded in transmitting
specch from Washington to Paris by wireless. Directly after the war
the Marconi Company sct up a rather low power transmitter in
Ircland which succeeded in maintaining speech communication, up
to distances of about two thousand miles, with a ship carrying dclegates
to Canada for a world press conference. Very soon after this Captain
Round, then head of the Rescarch Department of the Marconi
Company, assisted by a pioneer in wircless telephony practice, W. T.
Ditcham, designed and set up a fiftcen-kilowatt tclephone transmitter
at Chelmsford.

Round wanted to know how far the signals could be heard and
asked for reports from anyone who heard them. A great many people
were and arc interested in wireless as a hobby. These pcople, who have
no professional interest in wireless, call themselves ‘wircless amateurs’.
The amateur movement is strongly supported. It crystallized in this
country into the Radio Socicty of Great Britain. The amatcurs are
still going strong. You can (or could beforc the present war started),
hear them talking to one another on short waves; you will recognize
their transmissions because they always call each other ‘old man’.
They are usually very young men. They have the greatest fun and
increase knowledge by giving mass observation. Reports on the
Chelmsford transmissions came from amateurs all over Britain and
the continent. These gave Round a very fair idea of how far, given a
certain transmission power, he could expect to communicate. It was
only natural, once the job was working, to transmit music as well as
speech. The gramophone is a handy device for making music to
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transmit. The Chelmsford station therefore broadcast gramophone
records. Famous artists also came and sang into the microphone:
Dame Nellie Melba and Melchior both gave concerts which were
widely commented upon in the newspapers. .

These transmissions added to the miraculous excitement of hearing
by wireless the pleasurcs of listening to music. More and more people
took an interest in wircless telephony and the reports which Round
wanted multiplied.

Towards the end of 1919 public intercst was increasing; the wonders
of the wircless telephone were always good for a press story. Journa-
lists in Rome took down a speech made in Italian by Senator Marconi
who was speaking in London; morc and more pcople became intcrested
in the posscssion of an apparatus which, fantastically, picked music out
of the air. The idca of broadcasting was thus generated as the result
of an cxperiment designed for quite another purpose. The idea was,
however, still very dim; no one was making those spceches about
‘this great invention which bids fair’ which unfortunately followed
later. They might have followed sooner if the Post Office had not
written to the Marconi Company and said that the cxperimental
broadcasting transmissions must stop because they were interfering
with important communications — the kind of communications made
by the Post Officc presumably. The Post Office is supreme in these
matters; upon its sufferance depends the continuing activity of any
experimental or permanent communication. So broadcast silence fell
upon Britain.

In Amecrica no one told Mr. Conrad, of the Westinghouse Company,
who was doing just what Round was doing, that he was interfering
with anything, and so Amecrican broadcasting startcd just at the time
ours was stopped. This is so terribly typical. It is the samc red flag
which was carried before the embryonic motor car to warn us of the
dangers of progress. Disgruntled wireless amateurs got some com-
pensation from the Dutch (Hague) transmissions in which the Daily
Mail took a sporadic interest.

We at Writtle were not particularly sorry when the Chelmsford
transmissions stopped. They were so powerful, because so close, and
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interfered with reception tests. The Writtle staff had by that time been
augmented and the functions of the section expanded. The Designs
Department had been formed, bringing together the Aircraft Depart-
ment and the Ficld Station Department under one head. I was
appointed head of the experimental section of the Designs Depart-
ment. My staff now comprised, among others, Ashbridge, Kirke,
Wynn and MacLarty, all of whom followed me to the B.B.C., They
are still there. Ashbridge, now Sir Noel Ashbridge, is Chief Engineer,
Kirke is head of the Rescarch Department and Wynn and MacLarty
hold important positions. The Writtle staff was indeed, with a few
notable exceptions, the nucleus of the ‘brain trust’ of the technical side
of British broadcasting. The atmosphere of Writtle was both con-
structive and gay. We all taught one another, we cursed Head Office
and screamed good-natured abuse at the Works for not following our
specifications. We were extremcly loyal to our own section and we
found a lot of time to laugh.

After Chelmsford had closed down the amatcurs felt, very under-
standably, that if somc transmission centre were sct up with a declared
power, exact wavelength, and the best technique, it would be valuable
as a standard by which they could compare their own results. They
petitioned the then Postmastcr-General for such a station. They were
rcfused. Undaunted, they petitioned again, and, under the influence of
persistent pleading, authority said, about 1921, that a wircless telephone
station might be established under ccrtain specified conditions. The
station power was to be, I think, 400 watts (a typical modern broad-
casting station has a power of 50,000 to 100,000 watts), the trans-
missions were to take place onée a week and to last for half an hour.
The station had to ‘shut down’ at stated intervals during the half-hour
so as to be ready to receive instructions to stop altogether in case it was
interfering with ‘more important scrvices’.

We received a letter from head office saying that the amateurs,
in the form of the Radio Socicty of Great Britain, wanted the Marconi
Company to design, install and maintain this station on their behalf
and that we had better do the job at Writtle. Naturally we were not
to intcrrupt our normal work and, in any case, because the amateurs
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also had ‘normal work’ it was no good transmitting before they got
back to their homes. It was decided therefore to broadcast from eight
to eight-thirty in the evening once a weck. We received a little extra
pay to do a little extra work and sct about, rather lightheartedly,
putting together some valves, condensers and chokes ‘on a board’ to
produce the required low power transmitter. This was to be the first
broadcasting station in Great Britain to do regular and advertised
transmissions. But we only thought of it as another job of work
for which we would be blamed if it went wrong and hardly noticed if it
went right. But our critics, the wircless amatcurs, were numerous
and informed. They were liable to be rude if we were not cfficient.

I wish I could remember the date when we started. Late in nineteen
twenty-onc I should think. It is to me, at any rate, an historic date;
it was the first time that I was to be a ‘power behind the microphone’,
albeit a very frivolous power and a very crude microphone.

There was a somewhat feverish preparation. A quarter of an hour
before zero hour a horrid crackling, followed by a complete cessation
of signals, heralded trouble. Kirke located a broken-down condenser
and substituted another. Signals came on again.

The next day found Writtle rather gloomy. It ‘hadn’t been quite
so good’. Reports were fair, but far from enthusiastic; we too were
dissatisfied. After two or three transmissions complaints became
numerous and pungent. W. T. Ditcham, of the Research Department,
came to sce what was wrong and waved a neon tubc under the aerial
while we said ‘ah’ into the microphone. The tube flickered; we were
at least modulating.

I was startled, a few days later, by a howl from Kirke.

‘Look,” he cried. ‘Look.’

We saw only a condenser, the condenser substituted for the one
which had broken down before the opening transmission.

‘But look! The valuc!” Kirke shouted.

We peered at the rather blurred markings and saw that the capacity
of the condenser was a hundred times greater than it should have been.
In the hurry and with blurred markings Kirke was not only fully
excused for his mistake, he was congratulated for spotting the reason
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for our bad transmissions. We never said a word about it and the
complaints died down; indeed, in a little while the Writtle transmis-
sions were voted ‘O.K., old man’ by a growing audience of amateur
enthusiasts.

Our programmes were, at first, very formal. They were made up
entirely of gramophone records. A mechanical gramophone played
the music into the air and one of the staff held an ordinary microphone,
such as one talks into when telephoning, in front of the trumpet.
In those days there were no concealed loudspeakers in beautiful shiny
cabinets and no ‘pick ups’ connected directly to the electrical circuits
of the transmittcr.

The opcrator, before transmitting a record, went through a long
rigmarole, based on the technique of commercial station operating,
repeating for a minute or so:

‘Hullo, C.Q. Hullo, C.QQ. This is two emma tock, Writtle calling.”
(C.Q. arc the code letters meaning ‘all those hearing me’ and ‘emma
tock’ is operatorese for M.T., the call sign which, if said in a normal
way, might be confused with, for cxample, N.C. or N.E.)

And then:

‘We will now play a gramophone record entitled’ (why are gramo-
phone records always entitled:), so and so, ‘played by’ such and such
an artist and ‘recorded by’ this or that company.

Then the gramophone was put on and the microphone was pushed
up against the noisy air. When the record stopped, the operator,
transferring the microphone from the gramophone trumpet to his
lips, said, once more:

‘Hullo, C.Q. Hullo, C.Q. This is two emma tock, Writtle calling’,
etc. ‘You have just heard a gramophone record entitled . . . played
by ... made by ...We arc now closing down for three minutes.’
At the end of three minutes the process started all over again.

When the routine was established I was in the habit of leaving the
others to get on with the transmissions and going home to listen at
my house in Witham, eight miles away. But one cvening I decided
to stop and see the transmissions through. After a meal at ‘the local’ I
thought that not only would I stop but I would do the operating as
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well. A certain ebullience, which often overcomes me when I have
an audience, prompted a less formal attitudc towards the microphone
than was customary. The look of horror on Ashbridge’s face, seen
across the ficld where he stood in the receiver hut, tethcred by ear-
phones to his painful duty, Kirkc’s broad grin and Wynn's chuckling,
made me more cxuberantly informal than I had perhaps intended.
I failed to play all the rccords, even though we never shut down for
the regulation threc minutes, and I went on talking and talking,
convincing mysclf that I was being very funny. The staff held a post-
mortem. I did not say much, except:

‘Did I say that: Recally: Good Lord!

It did scem rather awful hearing it repeated in cold blood.

I faced the resulting post, swollen to horrid proportions, with some
misgivings. There was, to my relicf, only onc protest and that could
hardly be counted against me becausc it came from Head Office and -
was signed by Arthur Burrows, head of the Publicity Department,
who had been shocked by my frivolity. Fifty or more postcards from
ordinary listencrs testificd that ‘a good time was had by all'. The theme
of the fan mail was ‘Do it again, we like it’.

So began the Writtle programmes, remarkable for their gaiety
and irresponsibility, programmes which would to-day be dismissed
as altogether too frivolous, but which were obviously designed to
amuse their audience. We always maintained afterwards that we were
pioncers because we started the idea, 1f not the form, of nfany features
which are now part of a broadcasting day. Our Children’s ‘Hour’
lasted five minutes and was designed, not so much for the ‘tcenies’
and the ‘weenics’, but for the childish technicians who appreciated
nursery rhymes such as:

Hey diddle dodrode,

Two grids in one quadrode,

The outer one forming the plate.
The electrons got muddled
With so many grids,

But the final m value was eight.
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Four and twenty B valves, standing on a shelf,

Ash. couldn’t find one so I had to go myself.

When the circuit opened the phones began to sing,

Don’t you think that I was right to smash the beastly thing?

We signed off with a theme song. I sang it in a high tenor voice
to the tune of Tosti’s ‘Goodbye’ with an accompaniment vamped on a
piano.

Dearest, the concert’s ended, sad wails the heterodyne.

You must soon switch off your valves, I must soon switch off mine.

Write back and say you heard me, your ‘hook up’ and where and
how,

Quick! for the engine’s failing, good-bye, you old low-brow!

We did a wircless play. We chose the balcony scene from Cyrano:
it is played, on the stage, in semi-darkness with virtually stationary
players and so it sccmed very suitable for broadcasting. ‘Uggy’
Travers, a young actress, and her brother came to help. We sat round
a kitchen table in the middle of the wooden hut, with its shelves and
benches packed with prosaic apparatus, and said our passionate lines
into the lip of our scparate microphones.

Letters of appreciation multiplied. McLachlan, of the Research
Departinent, came and played the piano and was very informal. A
rather earnest artist came and sang very seriously. This latter per-
formance produced my largest fan mail saying it was the best imitation
I had ever done! Mclchior caused a ‘technical hitch’ imagining,
without having consulted us, that the louder he sang the farther
his voice would be carried. He particularly wanted to be heard in
Dcnmark. In consequence his opening note shattered the microphone,
pulled out the breakers, and shut down the gencrator.

It was all rather fun. Doubtless at times I was horribly facetious, but
I did try to be friendly and talk with, rather than at, my listeners.
They seemed to like it all very much. We failed to take ourselves
seriously, and broadcasting, as we saw it, was nothing more nor less
than an cntertainment, for us as much as the listeners.
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I have often been asked if a popular broadcaster receives the flapper
adulation given to the matinée idol or film star. I belicve the B.B.C.
announcers, ‘uncles’ and such, do get written to by ‘lonely” women.
I had one such correspondent at Writtle who showed a gratifying
enthusiasm for the image she had formed behind my voice. Wynn
and I composed some really touching replies to her letters.

Once, much later on, while I was in full cry over the B.B.C. air,
I was rung up, after I had given a ‘nine-fifteen talk’, and told, by a
deep contralto, that I had a lovely voice, a sense of humour and an
attractive personality. I came to the conclusion, from the depth of
the voice rather than the scntiments, that somcone was ‘leg pulling’. I
replied with exaggerated fervour and asked that we should meet there
and then, latc though it was. No! That would be impossible, but could
I lunch the next dayz A car would be sent for me. Isaid I was par-
ticular about cars, both as to their make and colour, but I would be
satisfied with a Rolls Royce and preferred the colour to be cither puce
or maroon. I forgot all about the incident until I was rung up by
the commissionairc next morning, half an hour before lunch time,
and told that a car had been sent for me. It was red and it was a Rolls.
The chauffeur acted like a deaf mute but he was made to understand
that the invited regrets he’s ‘unable to lunch to-day’. I wasso astonished
that I forgot to take the number of the car.

The B.B.C. started opcrations while we were still sending pro-
grammes from Writtle. Beforc the B.B.C. was formed, in November
1922, the Marconi Company had becn sending programmes from a
station on the roof of Marconi House. This station was aftcrwards
taken over by the B.B.C. and became its first London station, the
famous 2LO. The Writtle spirit of farce and foolishness, with its
accent upon a community of technical listeners who formed part of a
pioncering effort, was in striking contrast with the careful pomposity of
those in London who made it their policy to ‘say nothing which might
offend’. 2LO was allowed to transmit cvery day, so we had plenty
of time to listen for things which would give us material for our
lampoons and skits. We were not disappointed. It must have been
galling for the great 2LO to reccive requests that they should shut
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down on Tuesday from 8 to 8.30 in order that Writtle should be
more clearly heard laughing at them.

It must have been because of this anomalous position that I was
taken, in December of 1922, to Magnet House, Kingsway, to scc a
Mr. Reith, who had been appointed General Manager of the British
Broadcasting Company. I found the B.B.C.’s chicf exccutive installed
in what was little more than a cupboard opening off an office in which
the rest of the staff, about fiftcen people, were feverishly working.
I was impressed by the way I was handled and, before I quite realized
it, I had promised to shut down Writtle, even though T had really no
right to do so. I thought vaguely that I should rather like to work
for Mr. Reith, but this seemed impossible. Ashbridge and I had
alrcady been disappointed to hear that a Chicf Engincer to the B.B.C.
had been chosen from Head Office.

‘Always Head Office,” we said.

When broadcasting began the methods of announcing and the
studio routine were derived from, if not identical with, a code of
formal procedure laid down for operators using “Wireless Telephone
Communication’. The constant ‘hullos’, the repetitions of the station
call sign and the obvious itemization of programmcs were designed,
so it scemed, more to illustrate ‘the Wonders of Wireless’ than to do
broadcasting justice. It made the listener think more about the
technical mcans by which he heard the programmes than the pro-
grammes themselves.

My attitude towards broadcasting completcly changed when I first
heard the B.B.C. transmit an opcra, Humperdincke’s Hansel and Gretel
from Covent Garden. Special microphones, developed in America
for high fidelity, had been placed along the stage footlights and con-
nected to the 2LO transmitter. The result was staggeringly different
from anything I had heard before. I sat for three solid hours while the
performance lasted, rigidly clamped by head tclephones, completely
absorbed, oblivious of discomfort. There were no interrupting
announcements, no ‘dcad’ studio feeling: I had been to the opera
without going to the opera. Broadcasting, I realized, would let me
join in events without my having to drag my body all over the place.
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This idea may scem rather jejune in the light of modern experience,
but for one who had come to broadcasting through the evolution of
the wireless telephone it seemed like a revelation. A real invention
had been made, much more profound in its implications than the
invention of the wireless telephone.

We said goodbye to the Writtle listencrs, drinking their health in
a glass of watcr, promoted to champagnc by the sound of a pop-gun,
and scttled down to normal routine. We had to design a broadcasting
recciver which Marconi’s were going to sell to the public for listening
to the B.B.C. Owing to considerable indecision in head office we
got our first knowledge of the requirements of performance of the
receiver from a full front page advertisement in the Daily Mail.

Early in 1923, in January to be precisc, I was just going into Mar-
coni House when I remembered that I had forgotten to buy tobacco.
I turned on my tracks and ran into Major Basil Binyon, Managing
Dircector of the Radio Communication Company. He greeted me
as if I were something he needed very badly.

‘Heavens!” he said. ‘Of course, you're just the man. I don’t say
you’'ll get it, but you certainly should apply, and do it at once.’

I had not the vaguest idea what he meant until he explained that
the man who had been offered the position of Chief Engineer of
the B.B.C. had turned the offer down and no onc had, as yet, been
appointed. His idea was that I was just the man they needed’ and
I should therefore apply immediately. Perhaps if I had not smoked
a pipe...

A few days later I was sitting on a window sill of an officc in Mar-
coni House, swinging my legs, waiting anxiously for a call from Mr.
Reith to tell me whether or not my application had been successful.
I was very excited; I wanted that job. The bell rang: “Yes! When
could I startz Monday?” ‘Yes, I could start on Monday.” Mr. Isaacs,
when I saw him to say good-bye, said grimly that it was all very
irregular, that my agreement called for a month’s notice on either side.

‘But go and sce the cashier at once and get 2 month’s pay’, he added.
‘Get to Magnet House as quickly as you can, there’s a great deal to do.’

How right he was and how kind. Naturally, as Managing Director
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of the Marconi Company, he was as anxious as anyone for the success
of the B.B.C. Tecn thousand pounds of the Marconi Company’s
moncy was invested in the venture. Mr. Isaacs had been kind cnough
to take an interest in me since I joined the company, just after the war,
and I think he felt that I was as wisc to take up the new appointment
as he was to let me go without formalitics.

This was not everyone’s view; the Writtle staff were, I think, sorry
on personal grounds that our association was to be broken. Many a
wisc carcerist thought mc foolish to give up the safety of an established
company for the chances of so unpredictable an adventure. I did fecl
a little worried about it all; I had not then become so convinced as now
that life is only interesting if one learns how to say ‘yes’ properly.
But it is a word which implics a lot of trouble as well as adventure.
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CHAPTER III
THE FOUNDATIONS OF THE B.B.C.

‘Pusticists’, those who explain everything to the public by simple
inaccuracies, often say that the creation of the B.B.C. was ‘a far-
sighted mcasure of sociological planning’. In fact, it was nothing of
the sort; the B.B.C. was formed as the cxpedient solution of a technical
problem; it owes its existence solcly to the scarcity of wavelengths.
This wavclength shortage is the fundamental disadvantage of wireless.
A short explanation of this is essential.

Intelligence is broadcast by electric waves radiated into space by a
transmitter. These waves are picked up by a receiver. The distinguish-
ing characteristic of a wave is its length. Hence the term wavelength.
A great many transmissions take place simultaneously. The different
stations which radiate the different transmissions prevent mutual
interference by using waves of different lengths.

We speak of ‘tuning in’ a recciver. Tuning means making a recciver
vastly more responsive to waves close to one length than to thosc
of other lengths. Thus if it is desired to hear one programme to the
exclusion of others the receiver is tuned, i.e. made responsive to, the
wavelength of the station sending that programme. This is perfectly
satisfactory provided every programme is sent on a scparate wave-
length. But if two or more stations should use the saime, or nearly the
same, wavelength a receiver tuned to that wavelength obviously gets
all the programmes at once. Which is too bad. So therefore, in
principle, every wircless programme, and for that matter every wire-
less message, must be sent on a different wavelength. If this is not
done a recciver will pick up a lot of messages at once and be unable
to sort out any particular one clearly.

Of course if the waves scnt out by one station are much stronger at
the point of reception than the interfering waves, even if they are of
the same length, then the interference to the stronger transmission is
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negligible. For example, Europe can usc the same medium wavelengths
for broadcasting as America without causing interference between
European and American stations in either continent.

The vital question is of course ‘how many wavelengths are there?’
The depressing answer is ‘too few’. This scarcity exists firstly because
other communication scrvices (ships, acroplancs, the fighting services,
etc.), want to use the air, and secondly because each wavelength used
by each station must be, not a little, but substantially different from
wavelengths used by other stations.

When a transmitter sends out a programme it uses up not one but a
group of waves all close to one another in length. This group is
symmetrically centred upona principal or carrier wave. Those who have
rubbed brasses in churches may remember how the tomb of a crusader
is sometimes engraved with a drawing of the armoured man in the
middle and descending rows of his children on either side. The picture
of the wavelengths is like the crusader and his children. The principal
or carrier wave is in the middle and the children arc side-band waves
on cither side. The whole group is broad; it occupics in wircless
not one but several wavelengths. For instance, a station using a carrier
wave of three hundred metres requires the use of all waves lying
between the wavelengths of two hundred and nincty-seven and three
hundred and three metres. The station thus occupies a channel
the width of which is measured in wavelengths. In the example I
have given the channel was six metres wide. No channel must
overlap the next or there will be interference to the receiver tuned
to one or the other central or carrier wave. So the given band
of wavclengths allocated to the broadcasting service must be divided
up into channels. This ‘broadcasting band’ is limited because other
bands are wanted for other services. It must therefore be obvious
that the number of channels available for broadcasting stations
is very limited. Actually, as I shall show later, the whole area of
Europe, Northern Africa, the Near East and Western Russia has
to be covered by only about two hundred stations and many of
these, to the detriment of their service, share the same channel.

Just after the last war only those few who were interested in wireless
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as a profcssion or a hobby knew anything about broadcasting. Any
demand to sct up a broadcasting scrvice was not thercfore ‘a wide-
spread public demand’. Nor at that time did publicists and politicians
know that it was possible for their voices to invade the houses of the
multitude. The demand for a service was not therefore gencrated in
‘influcntial circles’. The rcal stimulus which caused broadcasting to
start was commercial and specialized; it came from those who wanted
to creatc a market for the sale of wircless reccivers. Manufacturing
firms specializing in wircless thought that if a broadcasting service
were started the general public would buy listening apparatus. This
would establish a market for the sale of receivers. It was the wireless
trade which wanted to start broadcasting.

Stimulated by what was going on in America, the people in the
wircless business were perfectly prepared to spend a lot of money
setting up broadcasting transmitters so that they could make more
money by selling wireless receivers. They planned morcover to make
moncey out of transmission as well as reception. This was being done
in America, so why not in Britainz The idea was to set up transmitters
and then sell ‘time on the air’ to anyonc who wanted publicity. Manu-
facturers of, for instance, soap, motor cars, toothpaste, cigarcttes,
patent foods (and their antidotes patent medicines), are dependent for
sales upon advertiscment. One way of advertising is for the manu-
facturer of a proprictary article to give a wircless programme to the
public making it quite clear that the programme is coming to the
listencr ‘by the courtesy’ of the firm which wants publicity.

This is a grand scheme for the wircless manufacturer. Profits are
made firstly by selling time on the air, sccondly by sclling reccivers
to the public, and thirdly by getting someone else to provide the
expensive  programmes. Commercial broadcasting would un-
doubtedly have been instituted in Britain had it not been for the
wavclength shortage.

America, where this type of broadcasting started, is a free country.
It was so frec that the Fedcral Government had no constitutional
rights to refuse to allocate a broadcasting channel to anyone who
might demand it. All that the authorities could do was to say that
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such and such a station should usc such and such a carrier wavelength.
The demand was so great that the supply of wavelengths ran out.
Stations therefore had to share the same or nearly the same channels.
The programmes in conscquence got jumbled up together and de-
stroyed each other’s value. It was all sorted out in time but at the
beginning there was chaos.

Britain is also a free country, but freedom is doled out in limited
quantities. This prevents greedy people getting an overdose of liberty.
Our authorities, unlike the American authoritics, had the consti-
tutional right to refuse permissions to sct up stations. When, in 192r,
the Government was bombarded by requests from wircless manu-
facturers to set up broadcasting stations it refused them all. It did so
because there were more demands for stations than there were wave-
lengths available. But, as the demands were vocifcrous and persistent,
something had to be done. Before anything could be done it was
necessary to find a principle under which the limited facilitics should
be fairly distributcd. What principle: First come first served: Too
anarchic. Most cxpert, most favourcd: Too contentious. Most
moncy, most claim? Too archaic. Obviously nationalization was the
only solution.

The Post Office, as the technical department of State which controls
all national communication, was concerned in all these questions.
The wircless trade had asked the Post Office for permission to start
broadcasting, it was the Post Office which rcfused their requests. It
would seem therefore that once nationalization appeared essential the
Post Office would properly have conducted the broadcasting service
itself. In those days however no one was very sure if the public would
be interested in broadcasting. Many thought that broadcasting would
be no more than a technical hobby, an amusement for schoolboys.
Cautious and digriified people such as rule the Post Office were both
loath to spend the moncy in establishing sending stations and reluctant
to put themselves into the posture for entertaining the public (or
schoolboys). They therefore decided it would be a better idea to
appoint an agent to do broadcasting for them. The B.B.C. was in
consequence made their agent. The wireless trade, which demanded
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a broadcasting service, was prepared to risk the capital nccessary to
establish the B.B.C. But it was obviously going to requirc more
moncy, after the capital was provided, to run the stations and supply
the programmes. In other words the B.B.C. rcquired a revenue.
There were two possible ways of collecting this revenue. Either the
B.B.C. could hire its facilitics to advertisers and profit by the trans-
action, or the public might pay for its entertainment directly. It
was dccided to make the public pay; the B.B.C. rcvenue was to be
obtained by taxing thosc who listencd.

So in effect the Post Office said to the wireless trade ‘Form a
company. Call it the British Broadcasting Company. Give it capital
to establish the stations. Staff it with people capable of making pro-
grammes and looking after the technical side. If you will form such
a company we will give it a monopoly over all transmission of
broadcasting in Great Britain and Northern Ireland. We, the Post
Office, must have the absolute right to decide the number, the power,
the location and the wavelengths of the transmitting stations. We
shall thus supcrvise the technical side of broadcasting through our
agent the B.B.C. Nor is this all. Since we arc ultimatcly responsible
to the public, through the Government, the B.B.C. must do broad-
casting “to the satisfaction of the Postmastcr-General”. We will give
the company a revenue. This revenue will be derived from taxing
the listencr. We will rule that every member of the public who
posscsses an apparatus in his housc “capable of recciving wireless
messages” must buy from his local Post Office, once a year, and for
so long as he possesses the apparatus, a licence costing ten shillings.
This will establish a wireless licence fund. We shall collect it. Out
of this fund the Post Office will pay the British Broadcasting
Company what the Post Office considers an adequate amount to run
the scrvice. Obviously the increasc of licences will be a measure of
the Company’s success; if justifiable demands for more money are
submitted thcy will be sympathetically considered. But it must be
clear that the amounts of moncy handed over will be determined by
us absolutely. The B.B.C. furthermore will not be allowed to make
any profits. Wewill, provided the funds are sufficient, let the Company
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pay its sharcholders seven and a half per cent on the capital subscribed-
No more. No one save bona fide British manufacturers of wircless
apparatus can take up shares in the B.B.C.’s capital. The “non-profit
making” seven and a half per cent yiclding shares are for the wireless
trade alone. We see no reason why companics, manufacturcrs,
newspapers, or any commercial organizations wanting publicity should
not be allowed to put on programmecs to advertise themsclves, but the
B.B.C. must not accept money for allowing such programmes to be
broadcast. Thus the B.B.C. must not hirc out time on the air but it
can give it away.’

The wireless trade accepted these conditions. The capital was
subscribed and ‘the Company’ formed. The B.B.C. dircctors were
appointed from those wircless manufacturing concerns which had
made the biggest subscriptions to the capital. Under this business
dircctorate the B.B.C. engaged its staff, sct up the stations and made
the programmes.

The B.B.C. was thus born of a lack of technical facility and nur-
tured by busincss firms intent upon making profit (no blamec to them).
But the B.B.C. was obviously not a ‘wise measure of sociological
planning’. The only evidence that its sociological influence was
appreciated was the decision to get a revenue from the public rather
than from advertiscrs. But this ruling was only made to save trouble.
If the demand for air time had been small, the Post Offico agent,
almost a civil servant, would have been forced to go to undignificd
lengths to sell it, if large it would have had to have taken up a dic-
tatorial attitude to refusc it. Advertisement broadcasting was not
ruled out. The B.B.C. was only forbidden to accept money in return
for advertising facilities. If the number of listeners had been small,
and the funds to run the service therefore inadequate, the company
would no doubt have forgotten the sociological issue and saved itself
a lot of moncy by getting advertiscrs to put on programmes. As a
matter of fact the B.B.C. was never unduly pressed for money;
perhaps that is why it is so haughty about commerce.

Thus the B.B.C. was a company ruled by business men and acting
as agent for a technical department of the State. It existed so that
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the wircless trade could profit by selling receivers. In the final issue
it was a company which was nobody’s child and everybody’s whipping
boy. It was run as a business and supervised as a bureaucratic or-
ganization. I have often thought that if there had been a world shor-
tage of celluloid, as there is a shortage of wireless channels, we might
even now be suffering the soporific of a nationalized cinema, and
pompous people would be justifying boredom by pointing out the
values of a clean screen.

Thus at the beginning of broadcasting a company, run by business
men, was given an absolutc monopoly over what has proved to be
the most powecrful propaganda medium yet devised. It had, at the
outsct, no traditions and no comparative standards. What would be
made of itz The only stated duty was that the broadcasting authority
should satisfy the Postmaster-General, but there was no way of telling
what satisfies Postmasters.

Every company says it has a policy; ‘the Policy of This Housc’, says
the advertiscments, is this or that. No householders are honest enough
to lean out of their windows and shout to everyone that the policy
of a commgrcial house is to make money. The B.B.C. did not have
to make money. Provided a reasonable proportion of the public
listened and continued to listen the Company’s revenue was assured.
The unique position of the B.B.C. was that it had to be efficient
enough to make listening popular and yet it could ‘take a line’ re-
gardless of the ‘trammels of trade’. But what line: The B.B.C. of
thosc early days is to be congratulated becausc it took a line which
its dircctors considered was in the best interests of the public and not
necessarily commercially beneficial to the wireless trade. The com-
pany undoubtedly saw itself as a cultural force, by which it meant
something uniquely constituted to avoid the posturcs of vulgarity.
The unfortunate thing, to my mind, was that its idea of becoming
a cultural force was so uncultured.

It scems to me that pcople can be classified as predominantly
political or predominantly artistic. The political mind judges a work
of art by its subject matter. Does the subject matter reinforce certain
political standards: Is its effect ‘uplifting’ or ‘subversive’s The
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political point of view is interested in the influence art has upon the
public mind. The artist, on the other hand, judges a work of art by
its purely aesthetic values. Its use, if use comes into the question, is
in just being beautiful. The artist only asks, is it good art or bad art:

Here is an unconventional looking picture.

‘Decadent art,” exclaims the politician, ‘it corrupts men’s minds.’

‘Good art,’ says the artist if it happens to be beautiful.

The attitude of the B.B.C. has always been wholly political. If
it is conscious of the artistic point of view it abhors it. There is, it
is true, an attempt, not always successful, to avoid the more ob-
vious forms of vulgarity, but this has little valuc when there is so
little appreciation of the difference between good and bad tastc. The
members of the staff are judged by their character rather than by their
talents. The typically English idea that all artists are immoral is
fostered; art is thought to be basically ‘bestial’ because derived ‘from
the senses’.  The ideology of the B.B.C. might be said to be directly
derived from nincteenth century materialism. The B.B.C. has always
aimed at making its broadcasts a public example of dignified be-
haviour, respect for authority and religious belicf.

The form, content, and influence of the broadcasting service as we
know it to-day is the product of onc dominant mind: it represents
one man’s conception of the role of broadcasting in a modern de-
mocracy. No one who is serving or who has served the B.B.C. has
had an influcnce in any way comparable with that excrcised by its
first chief executive, then Mr. now Sir John Reith.* He was the only
man who made up his mind about policy, who knew what he wanted
and who had the power and will to carry his ideas into practice.

One of his clucf tasks in making the B.B.C. into the type of in-
strument he desired was to eliminate from his staff everyone who
would not understand or sympathize with his point of view. What a
hcterogencous collection they were at the beginning and what a lot
of weeding was necessary: Arthur Burrows, an cx-publicity chicf
of the Marconi Company and formerly a journalist, was, at the outsct,
appointed Joint Director of Programames. Dear Burrows: ‘the man

1 Lately made a Baron.
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with the golden voice’, his journalistic training dramatizing the least
incident. Memory shows me his earnest concern over a letter from
a parson in Norfolk who thought he heard someone say damn into
the microphone. It might have been Cecil Lewis who said it and
who would not have cared a damn if he had. Lewis would have
appreciated the mistake and got on with the work. He had a warm
sympathy with the aesthetic side of life and, with Burrows, com-
pleted a strangely assorted pair. Rex Palmer, who ran the London
station, had a beautiful voice. He sang ‘Abide with mc’ on Sunday
nights with extreme unction. He was so nice too. Rice the secrctary
showed a healthy contempt for the highbrows. He lived somewhcre
on the east coast and seemed to bring with him some of the lively
tang of that ungentle air. ‘The music’, about three instrumentalists
who plugged bravely on from morning to night, was looked after
by Stanton Jeffreys, L.r.c.M. ‘Jeff” was always cheerful and bump-
tiously rcliable. ‘Aunt Sophy’, demure and intact, smilingly filled
any interval with a precise piano.

These were among the first. Some were there cven before I joined,
Admiral Carpendale* came later. Mr. Reith appointed him as sccond
in command. My carly memorics of the B.B.C. picturc the Admiral
wrinkling his forchead in puzzlement at the strange sort of people and
the strange sort of problem he had to deal with. They were not at all
like those he was accustomed to meet during his brilliant carcer in the
Navy. Mr. Reith, [know, found the Admiral’s detached and experienced
worldly outlook extremely helpful. Later the brilliant and bon-
homous Gladstone Murray impinged upon us. I had notscen him since
he used to fly me around England during the war. Fleet Street speaks
of him now as ‘the only human being who was ever in the B.B.C.
But perhaps by human being they meant that he knew how to trcat
journalists. I managed to detect signs of humanity in others: Stobart,
for instance, finishing a long career in the service of education by being
sympathetically astonished by the gambols of his B.B.C. collcagues. I
found again that Val Goldsmith was a very human being. He had a
real respect for artistic standards and a sympathy with the personal

1 Now Admiral Sir Charles Carpendale.
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problems of the staff. Goldsmith combined business ability with
aesthetic appreciation in a very balanced way. He is now running the
business side of B.B.C. publications.

There were many more people, remarkable in onc way or another,
but I should overburden this chapter if I mentioned them all. 1 must
not however forget the latc Filson Young who was distinguished in
my mind as being the only one of us who could truly be described as
having the cultural outlook. He was not, I fear, very popular with the
administrative people. Of my own staff, who joined me soon after I
took up my job, and particularly of Bishop, Assistant Chief Engineer
and pioneer of ‘Maintenance’, I could write much. It would all be in
thanks and praise.

Our directors gave me a warm sense of confidence. They were so
obviously competent on the business side and yet they never missed
an opportunity to encourage efforts and praisc work well done. This,
and our sense of pioneering a fascinating new development, gave the
Company an enthusiasm which must somehow have escaped through
the microphone. Those who took up listening in the twenty-threes
and fours still speak of the ‘carly days’ with reminiscent regret and
deplore the smug stolidity which has now overtaken broadcasting.

But ebullicnce was kept in sufficient check and our efforts canalized
by the ever present feeling of our Chicf, watching with the cye of
conscience for any backsliding, any disloyalty, or any slacking. It
would be irrelevant to draw more or more detailed picturcs of the
staff, because therc was only onc who had real influence on policy and
performance. Mr. Reith was in every sensc a leader; he had the ability
to make decisions, the firmness to stick to them. He was not only able
to dominate his diverscly talented subordinates, but he inspired a
loyalty to himsclf which he returned in full measurc to those who gaveit.
He was undoubtedly feared. He had perfected the technique of picking
upon a weak spot in another’s character or performance and pressing
on it until he was sure of obedicnce. There was no unkindness in this,
it was all a part of duty, the duty to make a compact loyal and dis-
ciplined staff which could cope with excessive work and complex
problems. The great fcature of Mr. Reith’s leadership was that you
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knew where you stood. If one of us should say anything derogatory
to him about another he would be made to repeat it in front of the
accused. This stopped a lot of tittle-tattle.

That Mr. Reith ever purposcly sowed discord among us to prevent
our combining against him I do not belicve. He spoke about this as a
part of the technique of administration, but he never to my knowledge
excrcised it. He had no need to. He chose to surround himself with
those whose obedicnce was unquestioned because their outlook was
unquestioning. He promoted my brother Roger from a junior position
on my staff to assistant head of the programmec department in one year.
Roger’s charm would melt a heart of stone. Gentleman Roger! never
cxpressing an opinion, sceing both sides of every question and, with
these safc supports, floating upwards to a resting place ncar, but never
too near, the top.

As always happens in large institutions, the ‘prefects’ of the organiza-
tion, the heads of the departments and sections, would gather together
and discuss scandals and the latest news about the ‘Head’. Often one of
us might say ‘after all 1 made the B.B.C.” It was tempting to believe it.
Our publicity was flattering. We all thought we had played a pretty
promincnt role at one time or another. But it was not any onc of us
who had made the B.B.C., it was the B.B.C. that had made cvery onc
of us. Sir John Reith made the B.B.C., so we all owed him a great deal.

I would sum up the character of the Company as it crystallized during
those carly ycars, by saying that it was idcally fitted to be a carcerist in
the medium of bureaucracy, but therefore inflexible and unsympa-
thetic to artistic standards. It proved itself worthy to be trusted by the
Government and was legitimately given place and patronage. This
ability to appcar properly dressed and niccly spoken in the offices and
corridors of Whitchall disappointed those who cxpected the Company
to show morc respect for culture and initiative and less desire for
official approbation. The very success of the B.B.C.’s carcer, so essential
to its security, subtracted from its power to use that success to challenge
any accepted institution or promote any very cxciting artistic enter-
prise. .
Although, at the outsct, the B.B.C. was not bound by many rules,
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it was nevertheless in a difficult position. Because it was so free its
liberty was in fact restricted. No one, least of all the B.B.C. officials,
knew if the public wanted a broadcasting service; there were no stand-
ards or experience even to indicatc how a government-cstablished
company should behave. It was therefore understandable that, out of
many possible policics, it adopted one which made the organization
itsclf secure rather than any which might involve questionable experi-
ments. After all there was that phrase in the Charter which said that
the Company must do broadcasting to the satisfaction of the Post-
master-General.  The Postmaster was unlikcly by appointment and
temperament to welcome any great originality. Moreover the business
board, intent upon establishing a market for receivers, was liable to be
cautious.

While appreciating all these points I feel that the B.B.C. over
concentrated upon sccuring its foundations. This prevented any clear
conception of what was to be built upon them. Indeed this con-
centration has been so great and so prolonged that the B.B.C. might be
said to have disappeared underground; it has dug itsclf a decp shelter
so as to be safc against any attack. Thosc who have dug for security
have come to be as solid as the structurc they have made. Unless some-
thing drastic is donc nothing of recognizable form and uscfulness may
ever appcar above ground. British broadcasting nonc the less owes a
great deal to Sir John Reith, no one could have made a better job in
establishing it. It is rare to find a combination of administrative ability
combined with a sympathy for artistic valucs. Now that these vast
and firm foundations are so securcly made and have been ready for so
long, it is time for an architcct to build something striking upon them.

The B.B.C.,, considcred as an organization, is obviously very
powerful. It is highly respected both by the Government and the
public. Its career in bureaucratic terms has been safely brilliant. Its
carcful and unchallenging policies have drugged listencrs into a belicf
in its infallibility. The public is reassured by complacency in high
places and government is pleased to rule a complacent public. The
very constitution of the B.B.C., freeing it from any commercial con-
trols, seems, to a nation engaged in commerce, an absolute guarantee
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of purity. The B.B.C. thus appears as that most respected product of
modern socicty, the gentleman bureaucrat. This character is rein-
forced by the B.B.C.’s uncanny skill in avoiding issucs. The British —
or should I say the English: —adore compromise and justify their
escapism by claiming intuitive judgment. Perhaps we ought to call
the English Channel ‘Intvitive Judgment’. Doubtless the English
attitude is inspired by the nice desire to be nice, but it is no good these
days being even ‘naice’, like the B.B.C., to vital issucs. But being nice
docs ensurc respect and trust whatever else it effects. In consequence
the B.B.C. is trusted.

This worthy character which the B.B.C. has acquired is reflected
not only in its political but also in its cultural behaviour. It is im-
possible to imagine that an organization nurtured in a business and
bureaucratic environment would be likely to have much sympathy with
artistic standards. ‘When morcover the main concentration has been
and oministration, there is little chance that ‘refinement of mind, tastc
and manners’ will scem very important. Broadcasting has therefore
shown the same escapism from artistic initiative as from the realities
of controversy. It might be said that the B.B.C. typifics the Victor-
ian paterfamilias, a pillar of the church, a stickler for decent behaviour
and a warm man of business. This practically guarantees a deep mis-
trust of art and the artist. It cnsures on the contrary a wholesome
respect for the pedant who deals with facts rather than feclings and
rounds off the sharp cdges of controversy by carcful rescrvations. The
B.B.C. is cssentially official and pedantic.

I have criticized B.B.C. programmes in detail in a later chapter,
called “Leaving the B.B.C.’; this discussion of its foundations only
attempts to explain why the programmes have taken on their particular
cautious and inartistic character. Is there, one must ask, some rcason
for this careful and conformist attitude which shics away from any
more outlooking and cultivated policy: Some excuse maybe: The
Americans, supporting their own frec commercial system, say that it
is inevitable that a government-appointed broadcasting scrvice will
always uphold conformity and will never take any bolder line than the
majority approves. In spite of the B.B.C.’s apparent proof of the
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justice of the American argument I do not agree with it. A later
chapter on ‘A Possible Futurc’ outlines a scheme which, in my opinion,
uses the principle of broadcasting monopoly intelligently. If T am
wrong, if the B.B.C. is never to be anything more than a Vicar of Bray,
moulding policy to suit a career, then we may just as well resign our-
selves to a dictatorship of the air or institute ‘free’ commercial broad-
casting to challenge it.

Critics of the monopoly principle argue that because the B.B.C.
must do broadcasting to the satisfaction of the Postmaster-General, and
because the Postmaster-General must do his Postmastering to the satis-
faction of the Government, and because the Government must do its
governing to the satisfaction of the governed, thercfore broadcasting
legitimately becomes the ‘Voice of the People’. It is I believe a sign
of madness when people talk to themselves, a better way is to listen
a good deal to others talking. Monopoly broadcasting, according to
my conception, should be an outlet for people’s voices, not the average
bleat of the voice of the people. I do not mean by this that the loud-
speaker should stir scctional revolts against authority or be used to cor-
rupt morals by subversive suggestiveness. It is however axiomatic
that the minority of to-day becomes the majority of to-morrow and so
minority views should obviously be heard.

There is nothing in the foundations of the B.B.C. which forbids
it to open the microphone to all the currents of human thought and
feeling. Indced the monopoly which it possesses scems to me only to
exist for this purpose. No vested interests stand in the way of an idea-
listic policy. Too great a concentration on its establishment and an
over-emphasis on security in the burcaucratic world has held the B.B.C.
too long in an inlooking habit and has blinded it to its opportunities.
Like too many individuals its first and, in the end, its only aim has been
to keep its job. My hope and belicf is that it is no longer necessary
for our broadcasting authority to continue such a pusillanimous career.
It is time to show critics, here and abroad, that broadcasting under
monopoly can become ‘the rostrum of democracy and the patron of
the arts’.
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CHAPTER IV
SPREADING THE SERVICE

WaEN I joined the B.B.C., in February 1923, I was obviously the chief
because the only engineer. When I left six and a half years later three
or four hundred technicians were working for British broadcasting.
We worked pretty hard during those pioneering ycars and I think we
madc something rather grand. But at first I had no staff of my own,
the few stations then working were being superintended by cngineers
temporarily seconded from thosc wircless firms which had made the
largest contributions to B.B.C. capital. Beforc I was appointed, the
B.B.C. had bcen running for threc months without a chief or any
cengineer of its own.

On the morning I joined I was summoned to see Mr. Reith, then
general manager of the B.B.C. He outlined my immediate problems.
I must recruit a new technical staff. 2LO, the London transmitter,
installed on the roof of Marconi House, was interfering with the Air
Ministry receivers over the way and must be moved to a new position.
I had better be satisficd that the new stations, to be erected at Glasgow,
Cardiff, Bournemouth and Beclfast, werc being properly installed.
New office premises had to be found. I might have to do some-
thing to convince the amatcurs, now working on wavelengths around
four hundred metres, that they must move off to make room for our
new transmissions. Scveral of the technical publications werc asking
for articles on our future plans: publicity was essential. He suggcsted I
should see the new press man, Smith, who was coming down from
Glasgow. Was it necessary for me to livc in Essex: Hadn’t I better get
a housc in London at once? And perhaps a better suit of clothes might
help. And... .

“There’s a lot of bother at Marconi House because the noise of the
band disturbs people working in the offices below’.

Was it truc that the Western Electric Microphones were better than
the ones we were using at the 2LO studio?
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‘Please see Mr. Pease, thc managing director of the Western
Electric Company, about this. He’s round at the Aldwych; here’s
the address. Good-bye...and why not dinc with my wife and
mysclf to-night when we can talk things over morc fully? I want
you to get on quickly.’

I came out of the cupboard-like office, where Mr. Reith managed
to get some degree of isolation, fecling slightly dazed. The outside
office was crowded with typists, cxccutives, officc boys and visitors.
I found a desk labelled ‘Chief Enginecr’ and piled high with un-
answered letters; I wondcred if T ought not to go back to Writtle
at once. But school had taught me that new boys become old boys:
I thought I would go over to Marconi House and talk to somcone
I knew.

I decided to start work by finding a new site for the London trans-
mitter. In those days, in order to avoid the expense of masts, we
generally used factory chimneys to hold up the transmitting acrials.
I went on to the roof of Marconi House and looked over London for
anything tall. In the north-west I saw what looked like a suitable
structure. A map, a compass and the principle of the range-finder
located Marylcbone. I took a bus up Baker Street and wandercd
around until my tower, looking smaller from the ground, was scen
to be the chimney of an clectricity generating station. I tricd to sce
someone in authority.

“Who may I announce?’ I was asked at the entrance.

‘I am the Chicf Engincer of the B.B.C.’ I rcplicd, savouring my
new title. :

‘Of the what, sir?’ asked the commissionaire.

But even if my position sccmed unimportant to others because
broadcasting was hardly known at that time, it was important cnough
to me. I had to think out a technical policy. I decided, for a start,
that its main basis should be that everyone should be able to hear one
programme clearly on a cheap sct. This may seem so very obvious
that it may be wondered why I troubled to set it down. But this
is a story. At the time of which I am writing wircless was considercd
much more as a technical hobby than a way to broadcast amusement
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and information. The wircless trade was quite naturally exploiting
this technical and hobby intcrest. Even some of the B.B.C. directors
said quite frankly that if the public were able to listen on cheap sets
the profits of the wireless trade would vanish. The ‘amateur’ interest,
it was said, could only be sustained by making the programmes
reasonably difficult to pick up; the amatcurs bought expensive com-
ponents and showed off their scts to admiring fricnds who also got
bitten by the craze. If anyone could pick up wireless with any old
sct the magic would cease and then where would the trade be: Pedd-
ling profitless crystal sets and never sclling a valve (with its thousand
per cent profit) at all!

I am proud that, even in thosc days, and cven though I was a
technical expert, I wanted to use my skill to enable the listener to
forget about the technique of the service. I felt then, as strongly as
I feel now, that the programme is the only thing about broadcasting
which permanently interests the public. And if this fundamental
intercst is worth anything it ought to be satisfied by providing a
programme that is clear of accompanying noises and a faithful copy
of the original sounds which make it. What is more distracting than
the bangs and crackles which are too often the accompaniment of
wircless listeningz  What value is a talk if the words arc masked by
portentous booming: How can music be really appreciated if it is
a snarling parody of the original: And added to clear hearing, broad-
casting, I thought, and still think, should supply not one, but a large
number of clearly heard and faithfully reproduced programmes.
Only thus can all the public be satisfied at once, because the public
is a mass of minorities having different tastes and preferences. But to
give the clear hearing of only onc programme was difficult enough
at first.

Thus therc were three main technical problems to be solved:
(1) to ensurc that one programmec could be heard anywhere in Great
Britain without interruption from extrancous noisc (Elimination of
Interference); (2) to arrange that the sounds heard were a faithful
copy of the original (Production of Good Quality); and eventually
(3) that we should try to give the listener the widest range of choice
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between different, clearly heard and faithfully reproduced programmes
(Removal of Channel Scarcity). The latter problem is solved, so
far as technicalities are concerned, by using wires instcad of wircless
to distribute programmes, but, so far, the scheme has not been allowed
to be put into practice. This chapter deals with the first problem
and tells how we spread the scrvice over Britain until everyone could
be sure of hearing at least onc programme in good conditions of
reception.

Onc of the main difficultics in broadcasting is to get rid of ex-
trancous noises (bangs, crackles, hums, whistles, ctc.) which arc apt
to accompany the reception of programmes. Broadcast intelligence
is diffuscd by modulated waves crcated by a transmitter; the waves
form the link between a unique programme source and the scattered
listencrs. Wircless waves arc unfortunatcly also created and radiated
by electrical machinery, cuch as trams, refrigerators, flashing neon
signs, elcctric motors and so on. These waves, since they cause, inter-
ference and are not wanted, arc called parasitical waves. The audible
signals, I mcan the nasty noises, created by parasitical waves made by
clectrical machinery arc referred to as ‘man-made static’. Parasitical
waves are also caused by lightning flashes. These make crunching
noiscs. They are called ‘atmospherics’ and in America ‘static’. Atmos-
pheric wircless waves are very powerful, they can make noises in
sensitive receivers located in England, even though the thunderstorms
which create them arc taking placc in Central Africa. The tropical
east and the Gulf of Mexico are also centres of atmospherics.

Thus a receiver picks up ‘wanted’ waves carrying intclligence, and,
at the same time, ‘unwanted waves’ causing interference. Interference
is causcd by waves of every length and so cannot be eliminated by
‘tuning’. The longer the waves the worse the interference. That is
why short waves are so useful. The only way* to get rid of interference
is by what cngincers would describe as ‘brute force and bloody
ignorance’, in this casc by making the wanted signal much stronger

1 Howard Armstrong of America clams a frequency modulation system which gets
rid of interference. It uses up more wavelengths however than the ordinary system
and perforce uses short waves.
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than the unwanted interference. We as it were shout down inter-
ference. There is a misconception that a sensitive or, as some say,
a ‘powerful’ receiver will get a clearer reception than one that is cheap
and simple. The sensitive set will, of course, pick up more stations
than the simple set because it picks up weak as well as strong signals.
But a weak signal cannot shout down interference and is, therefore,
bound to be accompanicd by noise. It is uscless to amplify a weak
and noisy signal and cxpect better reception; the noises will be am-
plified equally with the interference. No receiver can make a signal
louder than the interference.

There is no other way of covering a large area with clear reception
cxcept by increasing the power or multiplying the number of trans-
mitting stations or both.

I am afraid of analogics because people often find them more
difficult to understand than the phenomena they attempt to explain.
But I think, in this case, that if a source of light is supposed to rep-
resent the source of wircless waves and deeper shadow worse inter-
ference then the meaning of ‘service area’ may be clearer. On a dark
night an arca is formed round, say, a strcet lamp within which the
shadow is dominated by the light and wherein it is possible to sce
clearly. Outside the boundaries of the lighted arca darkness dominates.
Equivalently an arca cxists, centring upon a wireless station, within
which the signals are strong enough to overcome the interfercnce
and outside which interference is likely to be unpleasant. I christened
this arca, whercin reception is satisfactory, as the ‘scrvice arca’ of a
station. Americans refer to it as the station’s ‘coverage’.

The problem that confronted me when I joined the B.B.C. was to
locate stations of suitable power so that the inhabitants of England,
Walcs, Scotland and Northern Ireland could all have signals strong
cnough to dominate interference. This meant establishing over-
lapping scrvice arcas throughout the whole territory.

Obviously the more powerful the transmitting station the bigger
its service arca; analogously the brighter the source of light the more
arca of ground it illuminates. There arc two contrasted methods of
‘illuminating’ a country, that is to say covering it with strong signals.
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Int one method an enormously powerful station would be located in
the centre of the area, in the other method a number of low power
stations would be scattered about the country, each, as it were,
illuminating a patch. These patches, joined together, would give
complete ‘coverage’. It is better to light up a big room with diffused
lighting coming from a lot of diffcrent points than to have onc power-
ful central lamp. The single powerful light gives a bad glare near to
and a not too good light faraway. In the same way it is better to have
a great number of small-power broadcasting stations placed so as to
spread the signals evenly over the arca to be served than onc super-
power station in the middle. The single super-power station ‘glares’,
that is to say, the ncar-by signals are so powerful as to make it im-
possible to receive any other signals. If a lot of low power stations
are used, signals arc rarcly cither too strong or too weak.

For these reasons my first plan was bascd upon the use of as many
stations as possible so that their service arcas overlapped. Then anyone,
anywhere, could get an interference-free programme from a ‘Local
Station’. But as there was (and is) a scarcity of wavclengths the number
of separate stations had to be limited.

Wherever the signal is strong the recciver reproducing it can be
simple and cheap. A wecak signal requires amplification, ampli-
fication requires valves, valves and associated components cost moncy,
and so a weak signal, besides being spoiled by interference, requires
a more cxpensive sct to make it audible at all. When broadcasting
started valve sets were expensive and the great majority of listeners
used crystals scts which demanded a very strong signal to make them
work. This was another good rcason for my policy of producing
plenty of signals everywhere.

This policy was unpopular among my old friends the amatcurs.
The amateurs resented the domination of the air by the increasing
power and numbcr of B.B.C. stations: they had sensitive receivers
and they could ‘get’ all sorts of stations. They asked why the public
should be pampered by what they considered unnecessarily strong
signals. I argued that the ability to ‘get’ something, regardless of the
clarity of what was ‘got’, was by no means the aim of broadcasting.
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The point was whether an ordinary sct could get a clear and unin-
terrupted reproduction of the programmes. The amateur enthusiast
was quite satisfied if, out of 'the noisy air, he fished the faint resem-
blance of music and called the station ‘Zlonk, somewhere in the
Balkans’. Foresccing that air-fishing would be the craze for a small
number I insisted that the aim of broadcasting transmission was to
make it possible for listeners to get a clear reception of many contrasted
types of programmes with cheap reccivers. We could only supply
onc programmc at first but later on there should be more. My job
was rather to provide poorer people with entertainment than to pander
to the better-off who had a hobby. The amateurs and the B.B.C.
remained friends because the more responsible leaders of the move-
ment saw that the genceral public just wanted cheap listening facilitics.
But for many years [ was to arguc with the knob twiddlers.

The first plan, made before I joined the B.B.C., was to crect nine
stations of fiftcen hundred watts power at London, Manchester,
Birmingham, Newecastle, Glasgow, Cardiff, Aberdeen, Bourncmouth
and Belfast. These were afterwards called ‘main stations’. Experience
soon proved that thesc stations had a service arca no greater than ten
to twenty miles in radius. They could not thercfore, by themsclves,
cover the whole of Great Britain.

The inadequacy of our main station service was brought home to
me by a Mr. Lloyd who burst into my office to say that reception in
Shefficld, where he came from, sounded like an ‘insurrcction in
hell’. After visiting Shefficld I applauded the analogy. The signals
from the Manchester main station, thirty or forty miles away, did
not penctrate the deep Pennine valley and so local interference got
the better of them. The bad reception conditions in Shefficld were
repeated in many other places such as Hull, Edinburgh, Plymouth,
Leeds, Stoke: anywhere in fact outside the range of the main stations.
Calculations showed that if main stations had their power increased,
signals closc to the transmitter would be overwhelminily strong and
yet the gain in the interference-invaded towns would be negligible.
We decided thercfore to set up more low power transmitters rather
than increase the power of the existing main stations.
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But what programmes should be radiated from thesc local stations
A multitude of stations centred on different localities might scem to
demand a multitude of different local programmes. But such a policy,
even if desirable for its own sake, would have been in those days
uncconomic. We were spending our myoncy very rapidly and the
Post Officc was not being very gencrous. Consider that only [so
were available for an hour’s programme. If there were twenty
stations the available moncy per programme per station would be
£2.10.0; a fifty-shilling suit may be a good bargain but a fifty-
shilling programme is a horror. Put this economic issuc another way.
A star artist is cngaged for a fec of one hundred pounds. Is the artist
to sing in London and not be heard anywhere else or is he or she to
cost twenty times a hundred pounds for a tour round twenty stations?
Neither alternative is any good.

The solution of these Jifficulties was, and is, to usc tclephone
wircs to interconnect the stations so that the output from onc
microphonc would operate many stationssimultancously. Forexample,
to-day the announcer in London rcads the news into a microphone
which is connccted, through telephone wircs, not only to the near-by
London station, but to all the other stations scattcred up and down the
country. The system permits any number of permutations and com-
binations. By using the trunk tclephone wires a programme can be
picked up anywherc and sent to some or all stations, there to be
broadcast to the listeners near-by.

When we made our first cxperiments we said that we would connect
the local Sheffield station to the Manchester studio by a tclephone wire
so that the Manchester programme would be repeated or ‘rclayed’
by the Sheffield transmitter. Thus the Manchester programme would
be represented by a good strong signal in Shetficld; we extended the
service area of the Manchester programme by giving it a new focus
in Shefficld.

No sooner was the scheme put into operation, as an experiment, than
it was bitterly criticized by the belligerent civic authorities of Shefficld.

“Why should we listen to Manchester programmes?’ they asked.
‘If we have local station we should have local programme.’
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I replied that a short while ago they were complaining that they
could not hear Manchester; now they were complaining because
they could.

‘We don’t want anyone else’s programmes,” they said. “We must
have our own.’

I explained the economic difficultics.

‘Very well,” they said. ‘But we don’t want Manchester programmes,
we want London programmes.’

This meant a longer tclephone wire but a shorter argument, so the
Shefficld relay station was arranged to relay the London programmes.

Immediately it became known that Sheffield was ‘favourced by the
possession of a rclay station’, a great clamour went up from a multitude
of citics, towns and cven villages, demanding local transmitters. It
has already been explained that wavelengths are scarce and so, even
had it been within our mcans to do so, we could not have granted even
a small proportion of the requests. It was decided, after taking into
account the number of wavelengths available and the population and
geographical position of the localities demanding a better service,
to set up eleven relay stations to supplement the ninc main stations.
The requests from the cities and towns served by relay stations to have
their own local programmes were so vociferous that they were
allowed about an hour a day to do this. For the rest of the time they
‘took London’. Thus at the completion of the relay stations there were
ninc main stations mostly doing their own programines and eleven
relay stations mostly sending out the London programmes.

It was apparent to us, cven before we started the relay stations, that
the usc of the trunk tclephone system to inter-connect the existing
broadcasting transmitters would be a great convenience. If, for
example, one announcer could read the news in London so that it was
simultaneously radiated from every station it would be much better
than communicating it by tclephone to every station as we had had
to beforc we made the new arrangement, and broadcasting it
scparately. There were many other advantages which must, in the
light of modern experience, be obvious.

In 1924 the telephone systein was not so well developed as it is

70



SPREADING THE SERVICE

to-day. The war had held up progress, and whilc it was clear that the
valve amplifier or ‘rcpeater’ was going to be of cnormous help in
extending the trunk telephone system there had not been time to
reorganize the system to take full advantage of the new facilities. The
B.B.C. therefore had to co-operate with the Post Office to sce what
special problems might be introduced in linking our broadcasting
stations together. The Western Electric Company kindly helped us
and, with Mr. Erikson, formed a liaison between B.B.C. and Post
Office engineers. Our first scheme was to make London the wire
centre and sce if we could send programmes through the “Trunks’
to our provincial stations. We thercfore got the Post Office to give
us cight or so telephone lines to join a room in Marconi House with our
provincial station control rooms. It was our job to send speech and
music into the London ¢nds of these lines and the Post Oftice’s job to
sec that what we put in artived safely at the provincial station control
rooms.

It was far from casy getting this system going. The Post Office
engineers were magnificent. They had to do a lot of overtime work
becausc they could only get at their trunk lines when the public trafhic
was small, that is to say after business hours and latc into the night.

At last, onc Sunday aftcrnoon in 1924, Mr. Erikson, of the Western
Elcctric Company, who was helping with the job, telephoned to me to
say that he thought everything was tidied up and would I come down
to inspect and take over: In those days Mr. Recith forbade broadcasting
on Sunday afternoon, so we could go on the air without disturbing
any routine. Confirmatory telephone conversation with each main
station engineer proved that we were hooked up to all our trans-
mitters. Mr. Erikson bowed mec towards the microphone saying:

‘You can now broadcast from all stations simultancously.’

‘Hullo, everybody,’ I'said. ‘These arc all the B.B.C. stations testing.
I am now speaking from London through all stations simultaneously.
The stations are connected to London by telephone lines. I should be
very grateful for reports on reception conditions in various areas. I will
go on speaking for ten minutes to enablc you to tune in your receivers.
One, two, three, four, five, six, seven, eight, ninc, ten. Mary had a
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little lamb. Sister Susie’s sewing shirts for soldiers. A, B, C,D, E,F,G,’
and so on, intoning the jargon of ‘testing’. It all seemed to work and
‘S.B.’, as we called this ‘Simultaneous Broadcasting’, became a feature
of our system and a great help in spreading the service.

The first two years were punctuated by ceremonics surrounding
the opening of new stations in provincial towns and cities. The routine
became standardized. A date was fixed, a senior official of the B.B.C.,
usually Mr. Reith, was booked to do the honours. He would bring
with him some well-known figure to ‘declare the station open’. The
Mayor, the Corporation, and local notables were asked to the party,
some to make spceches, some just to ‘support the Mayor’. Harold
Bishop, assistant chief engincer of the B.B.C., would go in advance
to make all the preparations. He had to hustle the contractors, super-
vise the installation of our gear, see that the hired palms were standing
to proper attention, make arrangements for the junketing, test the
quality of the transmission, ensure the proper functioning of the local
telephone lines and rehearse the engineers to carry out the complicated
routine of the ceremony. Bishop and I got to call all these preparations
‘casements’. I do not know why, but the name was somehow funny.

Most of the openings went without a hitch. We played our
technical tricks: Big Ben rang out in Town Halls from loud speakers
garlanded with flowers, congratulatory tclegrams poured into the
Mayor'’s parlour the moment his speech was finished. Special editions
of the local papers carried our photographs, looking haughtily over
our white tics, and gave verbatim reports of the specches. I can

“This great invention which bids fair to transform the lives of all
of us, which brings good music to the fircside, comforts the shepherd
in his lonely hut upon the wolds as much as the statesman relaxed in
his study; which offers encouragement and hope to the sick; here in
our great city, it finds a new outlet, a new beginning. We may be
proud...’

When it was all over I would find my way to the relaxation of
the control room carrying a left-over bottle to revive an overstrained
staff. Next morning the Head Office officials caught an early train and
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went back to London, the ccremony forgotten. In three or four
years the majority of stations, so pompously opened, were to be shut
down to make way for the ncw Regional scheme.

Once completed, the main and relay stations had made it possible
for the majority of townspeople to hear broadcasting clearly on
simple scts and without interruption. In consequence the number
of listencrs vastly incrcased. The number of licences, however, did
not increase in like degree. Many people, some innocent of the law,
others detcrmined to cvade it, failed to pay their ducs. In my tours
round the stations I would broadcast, asking:

‘Is it fairz Is it Britishe Do you want others to pay for your scrvice?’

(“Yes,” someone once whispered behind me.)

The appeals helped: the morning after my speeches would sce long
queues outside the post offices; these were the listeners being fair
and bcing British. We calculated nevertheless that in the years 1925-26,
and in spite of the appeals, twenty-five per cent of the listeners had
not paid for a licence.

What a craze wircless became in those days! First of all it was a
crystal sct craze. Ingenious people made wonderful helixes and sliders
and vaunted the merits of some particular ‘itc’ they used for the
crystal. The crystal was a delicate thing. It had to be tickled with
a finc wire called a cat’s whisker. There was a nice spot on the crystal
which made the signals really satisfactory. Someone slammed the
door, the cat’s whisker jumped, and 2LO was calling vainly. So
one had to start prodding about with the whisker all over again.
This was very irritating. It was also uncomfortable being tethered to
the set by the earphone leads which got tangled up with others reserved
for little George to hear Auntic So and So. So there was a temp-
tation to scrap the crystal set and buy a valve sct which worked a
loudspeaker.

The valve set crazc began. Small boys were heard talking about
rectification, reaction, reflex circuits, and tuned anodes; passwords
hitherto only used by the esoteric. Technical papers with huge cir-
culations came out with the latest circuits; blucprints, and detailed
instructions on how to make ‘our latest most staggering innovation,
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“the Nuoduohypertropodync”’.  The ingenuity in adapting well-
known principles, pour épater le bourgeois, had no limits.

I supposc the man in the street was so enthralled because wireless
was a hobby for making things, which in spite of being made at home,
really worked on a full scale. The home-made stcam engine is
fascinating to make, but when all is done only puffs usclessly. The
fun is mostly in the making of it. The home-made wireless set not
only worked but it worked to some purpose. There was as much fun
in using it as in making it. And it could always be altcred or added to.

But cverything has a catch somewhcere. The catch about these
home-made scts was that they oscillated. To make them scnsitive
and yet usc as few valves as possible they had what was called ‘reaction’;
what pompous people said ought to be called ‘retroaction’. The
degree of reaction was controlled by a wicked little handle which,
turned in the direction labelled ‘increasc’, made signals louder and
louder. If the handle were turned too far, a howling noisc drowned
the reception. Moving the tuning knob altered the pitch of the howl.
‘A preferred method’ of tuning in was to set the ‘reaction knob’ too
far, hcar the howl, rotate the condenser knob until the pitch of the
howl note was lowered to inaudibility when, by slacking off reaction,
the programme could be reproduced, if gruntingly, at least audibly.
The adjustments were at times so dclicate that it was fatal to move
hand or body or the intelligible sounds would disappear to give way
to picrcing howls. Distant listening therefore involved long periods
of virtual rigor mortis waiting for a distant station to give its identi-
fication signal. Once ‘got’, another station was ‘logged” and another
lic started. All this would have been very well had not the howl,
audible by the sct which made it, been also audible to every othersct
in the neighbourhood. One oscillating sct caused interference to be
heard in other reccivers over an arca of the order of thirty square
miles. “Tuning in’ to a popular programme was to imagine oneself
in a circle of Dantc’s Hell: the wailing and the grunting, the shrieking
and the crying, made listening a torturc. Naturally this was a kind
of interference which could only be shouted down with great difficulty
and so it contracted service areas to very small dimensions. It was
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not necessary, but it was very tempting, to ‘oscillate’; it was, in any
case, very anti-social.

Oscillation became another of my ‘cauges’.

“Was this fairz Was this Britishe Don’t oscillate, please don’t
oscillate. Don’t do it,’ I'said over the air again and again. I was called
‘Don’t-do-it-Eckersley’. The sole cffect of my appeals, backed by a
widespread distribution of pamphlets, was to make the listener feel
guilty when he made his set oscillate, but to leave him just as deter-
mined to go on doing it.

If persuasion fails, compulsion is nccessary. It is against the law
to oscillate. When a receiver causes this kind of interference it does
so becausc it turns itsclf into a feeble transmitter. No onc is allowed
to use a transmitter without a special transmitting licence. The
listener’s licence was a receiving, not a transmitting, licence.

It was suggested that the Post Office, which had a duty to enforce
the law and which benefited from the licence payments, should equip
a motor van with apparatus which could dctect offending oscillating
receivers. The idca was that the van would tour a district where
oscillation was scvere and pitch upon and make an cxample of an
offender. This was done first as an experiment, later as an institution.
I doubt whether the Post Office van could, except in rare instances,
track down an oscillator. I am surc it could not determine the presence
of a set having an indoor acrial, the owner of which might be evading
paying for a licence. I know nevertheless that the moral cffect of an
official vchicle slowly touring a street, swinging an impressive frame
acrial this way and that, staffed by stern official looking men, was
tremendous. After the van had passed through the district, many
listeners hurried out to the local Post Officc with ten guilty shillings
in their pockets. Others perhaps made good resolutions to be carcful
in future about a too gencrous use of the reaction knob. Certainly
statistics showed both a remarkable increase in the number of licences
and a considerable’ diminution of oscillation in the districts which
were visited. To-day the number of licences is nearly equal to the
number of houscholders and the Post Office records are sufficient to
trace anyone who has forgotten to pay his licence. Reccivers are
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morcover designed so that they arc sufficiently sensitive not to need
the help of ‘rcaction’ which causes oscillation. I fecl, in these circum-
stanccs, that I am not telling tales out of school in revealing the ‘sccret
of the Post Office detector van’, namely that it has none.

As the facilitics for reception were improved, more and more
people became listencrs. The most optimistic of us were astonished
at the extent of the increase. What fantastic profits would have been
made had the service been run by private enterprise! A relay station
cost no more than a few thousand pounds: its transmitter was of
very low power, 100-200 watts maybe, and its acrial was hung from
a factory chimney. The rental of premises amounted to a few hundred
pounds a ycar and the staff werc ncither numcrous nor highly
paid. For a capital of two thousand pounds and an expenditure of
about fiftcen hundred pounds per annum it was possible, in some
districts, to secure twenty thousand new licences in the first year,
mounting to fifty thousand in the next, rcpresenting an increased
licence revenue, after saturation-point had been reached, of twenty-
five thousand pounds per annum. It is truc that the B.B.C. by no
means received all of this revenue, but if the amount handed over
were even half the total available, the enterprisc was highly profitable.

It was however morc profitable in some districts than in others.
A one-kilowatt station, costing a few thousands of pounds, located
in the heart of London, gave an adcquate service to two million
houscholds and produced a tremendous return on the moncy spent;
a similar station placed on, say, Tayside in the centre of Scotland,
might scrve but two thousand families with the same cfficiency and
would cost more to run than the revenue it produced. A private
broadcasting enterprise, intent upon profit, would have tended to
skim the crcam of the licence revenue by concentrating on the big
towns. This is what actually happened in Amcrica under a commercial
system of broadcasting.

As a public service company, the obvious duty of the B.B.C. was
to scrve the rural as well as the urban areas of Britain. Those who
deplored the depopulation of agricultural districts said that, while
the low wages paid to land workers was the chief causc of their con-
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stant exodus, the lack of facilities for their amuscment was almost
as great. Broadcasting, it was said, would help to bring the amusements
of the town to the isolation of the village. My observation that
B.B.C. programmes might well whet the appetite of cager rural
adolescence for megalopolitan joys was thought to be cynical and
misplaced. But I still think it has point. Cynicism was no part of
my duty and, in prosclytizing a rural broadcasting scrvice, I drew fine
word pictures of the loncly shepherd on the dark hillside, wrapt in
the spell of music’s charms, the long hours passing swiftly till the
chimes of Big Ben ushered in his bucolic sleep. The fact that the
shepherd normally went to bed at cight, but was up half the night
in the spring Jambing, that he was too tired to listen to anything but
the varying notes of his flock’s complaints was neither here nor
there. If we really want agriculture to flourish, we should scc that
it is profitable in itsclf. But while broadcasting is not going to save
the land, it is obviously right to try to amuse and interest those who,
in the face of discouragement, arc trying to save it themselves. Nor
must it be forgotten that ‘important’ business men take their weck-cnd
rest in the country and want to hear the news.

The problem of filling up all the country arcas not served by main
and relay stations with good service broadcasting was by no mcans
casily solved. We knew, when the question confronted us, that a
thousand-watt station, using wavelengths of the order of three hundred
metres, had a range of ten or twenty miles. Increasing the power
of main stations where they existed was undesirable; they would have
overpowcred so many reccivers.

I solved our problems by the use of long waves. I thought that
these long waves would travel farther under the ‘push off” of the same
power than the medium length waves we had been using hitherto.
Experiments proved that my hunch was right; the gains in using long
rather than medium, waves were proved to be enormous. But there
were relatively few long wave channcls; far fewer than those in the
medium wave band. This made me decide to base rural broadcasting
on the use of a single high power long wave station to be located
somewherc in the geographical centre of England and Wales. I
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realized that we had to move quickly before other nations made
claims for long wave channels.

Long wave broadcasting was an innovation. It was opposed and
even ridiculed by some experts and I had to fight hard to get my way.
It was said by the receiver manufacturers that the necessary fitting of
an extra switch to adapt scts to reccive long waves would so complicate
their operation and increase their cost as to make the scheme imprac-
ticable. To-day scts arc adapted with a wave switch to enable them
to receive long, medium, short and ultra-short waves. It was argued
that interference would be the greater the longer the wave, that it was
impossible to modulate long waves and get good quality, and that
long waves would be jammed by certain wireless telegraph stations.
I wonder sometimes why I persisted. It was a good thing for the
wireless trade that I did. Once long wave broadcasting started no one
would buy a sct unless it had the nccessary wave-range switch.
American scts, adapted for Amcrican conditions, where no long
wave service cxisted, had no such switch and thercfore little sale in
this country. This single factor protected our own trade against
American imports better than any tariff that could have been devised
by the most protectionist of governments. Indeed, if T had received,
as a reward for the introduction of long wave broadcasting, onc-tenth
of the extra revenue which accrued to the wircless trade I should,
maybe, long ago have gone to America and invested my gains making
receivers suitable for the English market.

Before we could start up this new service we had to get permission
from the Post Office to usc a long wave. To the cternal credit of
the authoritics permission was given. Frantic efforts were made later
to withdraw the permission because a lot of European nations copicd
our example and also used long waves so that all the ‘long wave bahd’
of wavclengths got filled up with broadcasting. The Post Officc and
the fighting scrvices wanted to use these other long waves for their
own purposcs and so wanted the forcign long wave broadcasting
stations shut down. But, once given, the permission could not be
withdrawn; the public would never have allowed the Daventry long
wave service to stop; too many listeners had come to rely on it.
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A site for the rural service station was chosen on a hill overlooking
the town of Daventry in the very centre of England. Those who go
northward along the London-Birmingham road must have seen, to
the right as they pass the seventy-first milestone, the five-hundred-
foot masts which held up the acrials of the Daventry sender for so
long. The long wave station was recently moved to Droitwich. The
sitc of the old Daventry station is now used for sending short wave
broadcasting transmissions to the world.

Thus by about 1925, two years after I joined the B.B.C., the com-
bination of main, relay and long wave stations gave cighty per cent
of the population the chance to hear onc programme clearly and
without interruption on simple and cheap sets. The remaining twenty
per cent got a good scrvice, but they had to use valve sets; their
reception was liable to slight interference. The ubiquity and flexi-
bility of the system was cnormously increased by the use of trunk
telephone wires joining all the stations together so that they would
simultancously radiate one programme injected into any part of the
network. The rclay stations were devices more to extend service arca
than to give any diversity of programmes: they were technical ex-
pedients, not means to give the listener a wider choice of entertainment.
The main stations were, in thcory, autonomous organizations, but on
many occasions they mercly relayed the London programmes.

It has been said that the monopoly given to the B.B.C. was not
an unmixed advantage; that it crcated complacency within the
organization and a certain inflexibility and inhumanity in the pro-
grammes. I do not think that the power which the cnginecring
department was given to plan and exccute a technical scheme was
abused. Monopoly was indeed cssential to a proper plan. Had there
been no central authority to decide the claims for relay stations in
relation to a national plan there would have been chaos. I did, and
always shall support, the principle of having a single technical authority
to plan schemes of national importance, but I recognize that even a
technical national authority can become bigoted or incxpert. Perhaps
this is merely saying that, in thosc early days, our enthusiasm was
maintained by a competition with ourselves: we were on trial against
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the measure of our ambitions and so we never became complacent.
Anyway, it was the grandest fun.

At the end of it all, when this first single programme scheme was
completed, I was alrcady planning another. This was designed to
give listeners the clear hearing of alternative programmes. This new
plan was, and is, called the Regional Scheme. I shall describe it
later on.
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CHAPTER V
L}
A BROADCASTING LEAGUE OF NATIONS

I travel broadens the mind I ought to be less intolerant. My job in
the last war sent me wandering over the Near East; my jobs in the last
peace took me to cvery European capital. The object of my peacctime
travelling was to discuss the ever pressing problem of ‘wavelengths’,
their scarcity and their distribution. Thesc discussions concerned all
thosc who were responsible for national broadcasting systems in the
different countrics of Europe. We met together under the auspices
of an organization we formed and which came to be called L’Union
Internationale de Radiodiffusion. Broadly speaking this means a
broadcasting League of Nations. The title “The Union’ is good cnough
although it is not a very apt description of what went on at the
mectings. Our international socicty was born in hope and gaicty in
an era of peace, it died in the gloom of war. R.LP.

The necessity for international co-operation about wavelengths
became obvious about 1925. Some listeners wrotc to me to complain
of a whistling note, ‘of variable pitch and uncomfortable intensity’,
which accompanied the night-time reception of onc of our stations.
Investigation proved that this interference with the reception of our
station, at places only a few miles from it, was caused by a forcign
broadcasting station, five hundred miles from England, which was
using a wave of ncarly the same length as that used by our station.

It was staggering! We had had no idea up till then that so fecble
a transmission, so far away, could possibly interfere with reception
from a near-by station. But it was clear from this isolated example
of interference, that every station in Europe, and the parts of other
continents bordering Europe, would have to have a separatc wave-
length channel. Otherwise there would be chaos. Stations very far
apart geographically might share the same ‘channel but inevitably
their areas of scrvice would thercby be restricted. It was quite easy
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to calculate, knowing the upper and lower wavelengths limits
necessary to form a channel for any one broadcasting station, and
knowing the limits of the total band of wavelengths allocated to the
broadcasting service, how many exclusive, channels were available
for the European stations. The depressing result of these simple calcu-
lations was at that time, and before the band allocated by agree-
ment between world governments for broadcasting services had
been cxpanded, that only sixty free channels could be used simul-
tancously. To-day, owing to all sorts of compromises (e.g. stations
sharing channcls and putting up with a restriction of their service
arcas, placing channels so close to one another that they overlap and
give poor but just acceptable service), and because the broadcasting
services have been given a larger total band of waves to work in,
about two hundred stations can work simultaneously in Europe,
Western Russia, the Near East, and Northern Africa. This works
out at about onc broadcasting station per million’ listeners. No
wonder this miracle of broadcasting is so miraculously dull!

When I first met this problem ‘they didn’t believe me’. T hardly
belicved myself. The English part of me said:

‘It'll be all right.

But a still small voice added:

‘If you do something about it.”

So I asked the B.B.C. to writc to all the Ministers of Posts and
Telegraphs in Europe suggesting a conference and asking them to
send someone who could understand and discuss the problems in-
volved. At the same time, in order to focus forthcoming discussion
on to something concrete, I made a plan of wavelengths. This plan
was no more than a list of the wavelengths that could be_used by
stations without causing mutual interference. Opposite each number,
which gave the length of such waves, was the name of the
station which was to usc it. There were at that time only about
sixty working stations in all Europc. As there were about sixty
different available channels my plan looked very nice and complete.
But it did not leave room for any more stations which might come
on the air later. ‘Sufficient for the day’, I thought.

82



A BROADCASTING LEAGUE OF NATIONS

I also thought that, cven if the people I was going to meet did not
accept my plan exactly as it stood, (the British stations did look a
bit numerous and well placed), they would at least accept the general
idea that some sort of a working plan was nccessary. I was very
ignorant and, as always, very optimistic. I had not then met the
legal mind; I knew nothing about ‘juridical bases’.

I met opposition in full verbal force as I sat in the Presidential chair
at our first conference. The B.B.C. circular letter had encouraged a
few countries to send delegates to sce what it was all about. The
Leaguc’ of Nations had been sufficiently interested in our meeting
to offer us a conference room in their headquarters at Geneva. So here
I was on a Monday morning in the spring of 1925 sitting at the head of
a long tablc flanked by two rows of puzzled men. I tried to explain, in
French, the first principles of wireless and the implications of our recent
discoveries. Some of the delegates were good technicians but did not
speak French, some spoke French but did not understand technicalitics.
Others, like mysclf, thought we knew both French and technicalitics.
I was perhaps too optimistic about my French, which was a little rusty.

‘Qu’est~ce que ¢a veut dire “obvieuse”?” asked a bi-lingual French-
man during the recess.

‘Why that’s obvious,” I replied.

‘Ah oui, c’est cvident,” he said.

It was also obvious that few had cither understood or, if they had
understood, had agreed with my proposals. The only gleam of satisfied
unanimity was shown when someone proposcd that we should adjourn
for lunch and continue afterwards with the help of an interpreter.

The interpreter soon made it clear that certain of the delegates were
brutally determined not to agrce to anything. It was not so much a
question, said thesc people, of accepting or cven discussing any wave-
length plan; the general issues must be faced first. The French were the
chief proponents of this point of view. I soon came to realize that ‘Je
suis tout 3 fait d’accord mais’ meant ‘Je nc suis pas d’accord’, ‘mais’
being the operative word. ‘En principe’ mecant ‘I understand what you
mean but I do not agrec’. Everything scemed to mean ‘T do not agree’.

Disagreement was summed up by a Frenchman who said ‘Every
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Nation, cvery Sovereign State has the incluctable right to do what it
chooscs within the inviolable territory bounded by its national frontiers.
No power on carth can alter such rights. This attempt to subject us to
the necessity of making certain arbitrary technical arrangements at our
broadcasting stations is bound to fail unless the root principles of inter-
national usage are recognized.” It sounds lovely in French. Agreements
must, according to this view, be signed by ‘les hautes parties contract-
antes’. Ihad a vision of Mr. Baldwin and the President of the French
Republic putting their signatures to a document which-agreed, as a
basic political principle, that the Paris station should for ever work on
the wavclength of 373.95 metres. The velocity of light would be
agrced between the National Physical Laboratory and the equivalent
French scientific body so that wavelengths should be expressed in five
significant figures.

I replied to these specches, using the authority of the chair to prevent
anyone clse butting in, by saying that I rccognized the ‘incluctable
rights’ of anarchy, but their manifestation on the form of a wircless
howl throughout Europc did not seem to be their best justification.
Might I too posc a juridical principle, the principle of the sacred rights
of property? Could not Britain bring an action for trespass against
French waves when they strayed over our land with ‘apparent intent
to do harm’z But setting aside all this juridical tripe (Translator: ‘Ces
questions qui nc sont pas tout 3 fait 3 propos conccrnant les faits
techniques’), what ‘rights” was anyone giving up in consenting to make
provisional arrangementsz All T wanted was a gentleman’s agreement.
Interpreter completely stumped. All right, ‘un plan provisoirc’, a ‘titre
d’experience’. But no! ‘Pas d’accord, pas d’accord.” I wanted to
scrcam. I probably did. Poor interpreter.

The history of the Union was foreshadowed at that first meeting.
It was a history of a struggle between realist technicians and those who
had legal principles. What happened was a typical example of the
impossibility of getting international conferences to agree to anything,
however desirable for the common welfare. The blocking of the legal
and nationalist mind is cver the same. The rcader may find it amazing,
the writer knows it is true.
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But a steady increase of interference forced the Union to do some-
thing, so its progress was marked by successive provisional plans until
‘the officials’ ratified a bad one which more or less stayed put. Thus
the history finished with the triumph of the jurists thc memorial to
whose work is existing chaos.

The problem which faced us then at that first mecting, and has faced
the Union ever since, is as casy to state as it is difficult to solve. A
technician could solve it in a few hours. ‘En principe, mais’ has not
been able to solve it yet.  The problem is that there is a limited number
of things called wavelengths and cach nation wants morc than it can
have. It is uscless to ‘rob the pool’ because any wavelength taken with-
out consent risks being made uscless by interference. Agrecment on a
plan for wavclcngth allocation is obviously essential.

The jurists, right from the start, stressed the necessity of getting out a
formula which should express the just demands of any nation for a
number of wavelengths. The technicians sympathized with this desire
for order but they felt that a formula could not be devised until they
knew more about the nature of the things the formula dealt with. We
knew very little at that time about how far wireless waves travelled.
We could not express morc than a qualitative relationship between the
length of a wave and its penctration. We did not know what cffect the
ground over which waves travel might have upon the rate at which
they dic away. We lacked experience to tell us the minimum safe
wavclength difference between channels.  Might not station neigh-
bours in the plan, scparated by large geographical distance, be able to
work on closer wavelengths than stations nearer to onc another: Claims
might be made by countries which spoke two or more languages for
morc waves to speak on. Britain, I obscrved, spoke English, Scotch,
Welsh, Irish and the Oxford dialect.

Then there was the question as to whether waves ought to be reserved
for countries which at that time had no stations but might want to
start a broadcasting service later. If this were done wave channcls
might be left blank for years. Were we to deny oursclves the use of
prcc1ous wavelengths because they might be wanted in a year or ten
years” time2 Not — very — likely. So here was another reason for a
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provisional plan which could be rearranged to make room for new-
comers. It would, we argued, be generally known that our Union
exists and that wavclengths are scarce. This will prevent other nations
starting transmissions without agrcement as to which wavelengths
they shall use. Plans will be evolutionary. As time goes on we shall
have morc experience and make better plans. This is a technical job
to be done by technicians. The Union will be corporately the Chief
Engineer of the United States of Europe Broadcasting system. At
present any individual Chicf Engineer can alter national wavelengths
to meet changing conditions, therefore all the Chief Engineers in con-
ference can agree to alter all or any of the European wavelengths.
After some time has clapsed we shall have enough knowledge to get
out a real fair plan based on the logic of technical quantities.

‘Pas d’accord, pas d’accord, we must have logical bases before we
make any plan’, replicd the jurists.

There were four distinct phases of the Union’s cvolution. Each
phasc faded into the next but their general character is marked. The first
Geneva phasc, from 1925 when the Union started to about 1926,
consisted in meetings in which I tried, and failed, to gct even a pro-
visional plan accepted. The end of this phase produced a complete
rupturc between the two points of view, technical and juridical.
The second Brussels phase began in about 1926 with a reconciliation
and, thanks to Raymond Braillard, was characterized by the
dominance of the technical committec. This was disputed by the
jurists and came to an end between, I should say, 1928 and 1929.
The third phase, which lasted until the Madrid world conference in
1932, was marked by the dominance of State officials rather than
technicians directly responsible for the working of the broadcasting
stations. After Madrid, in the fourth phase, the Union put on a peaked
cap and ran errands for the Post Offices.

The last of the Geneva meetings of the first phase was held in a
room dominated, I felt, by the spirit of Calvin. The mecetings, like
the room, were both long and gloomy. Yect another plan was illus-
trated on a blackboard tucked away in a recess. I was to make a last
effort to get something accepted.
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‘Sirs,’ I began, in a French now greatly perfected, “We have now
come to a point in our deliberations where the success or failure of
our cfforts to reach a conclusion must be put to a test.” A dramatic
pausc. “While I am aware that many of you must fecl that your national
needs are far from being satisficd by the tentative and provisional
plan illustrated on the blackboard, it is incumbent upon us all, as has
so often been cxplained, to make sacrifices. I want to ask you, if you
will be so good, to consider this plan, not as it concerns your national
aspirations, but rather as a whole, in its intcrnational sense, as a plan
designed for the greatest good for the greatest number of European
listeners rather than for listencrs of any particular country. Let us
then sink any national interest for the sake of international agreement.
Now international agreement . ..

My flow had stopped because I had scen a hand uplifted by a
rather shy-looking man sitting half~way down the table.

‘Pleeze Mister the President,” he said, ‘may I talk plecze in English2’
and before I could say that I supposed that was what he was doing:

‘Plecze Mister the President, my country is a very long country with
many many becg mountains and our wavelengths pleeze is a very very
short wavclengths. And plecze ...

‘“Yes, yes!” I replicd. ‘T quite understand, but perhaps this rather
particular national question could be settled or discussed later; I now
want the plan to be considered in its international aspect. As I was
saying . ..

The little man sat back, looking very miserable. After another ten
minutes of my oratory, up went the hand again.

‘Pleeze, my country is a very long country,” he wailed.

‘My country is a very long country,” became, in after years, the
slogan to typify thosc delegates who never came to a conference
without a desire ‘to come out with more than in I went’. The usual
mcthod was to air particular grievances to the complete disregard
of general intcrests and hold up all progress until satisfied. The ‘long
country’ people were more successful than they should have been
because patience is not inexhaustible.

The last Geneva Conference broke up without a decision: my
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cloquence had been unavailing. I muttered somcthing about the
B.B.C. having lots of money and that we would raise the power of
our stations and shout down Europe. I was reprimanded by Admiral
Carpendale, the head of the British Delegation.

‘Pas d’accord, pas d’accord,” the train wheels sang as we rattled
northwards. ‘Pas d’accord, pas d’accord.” That parrot cry! What a
scnse of bewildered failure accompanied me over the channel and
back to the office! Though there scemed little to be done by conference,
obviously a new situation had to be faced. We must be carcful to
base future plans on the usc of fewer wavelengths and defend our
channels from invasion by the usc of higher power. It was all very
unsatisfactory. The Post Office said that it was no usc making plans at
all before the decisions of the World Wireless Conference to be held
in 1927 in Washington were known. It was added that young men in a
hurry usually found out their mistakes. Obviously, said the burcaucrats,
no European agreement could possibly be come to now and not very
likely in the future. We were wasting our time. But meanwhile
reception was being ruined. The howls of some lonely station wan-
dering about in the night with no place to go became ever more
plaintive, more piercing. The Post Oftice might say it was a waste
of time trying to make plans to fitin the stations comfortably together;
I thought it was a waste of good air not to try.

In the autumn of 1925 I reccived a letter from M. Hubert, of
Brusscls, where he directed many international phases of wireless,
asking mc to go to Paris for just a friendly talk” with some of those
who, whilc anxious to get something done, were nevertheless opposed
to the British policy. Naturally I went. I met certain French broad-
casting people in an office at the top of the Petit Parisian Building.
M. Hubert had brought with him an cngineer named Raymond
Braillard.

‘Braillard,” said M. Hubert, ‘might be able to propose some solution,
based as much upon his knowledge of conditions in France as upon
his competence as an cnginecr.’

I took an instant liking to Braillard, a liking for his quick under-
standing of technical problems, his flair for the political implications
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underlying technical proposals, and above all for his ability to translate
technical fact into the language of juridical compromise. I consider
that the Union first became cffective after this Paris meeting and that
Raymond Braillard was largely responsible. Alas! even he could not,
in the end, prevent it from becoming a debating socicty. The Paris
meeting was successful not only because it was held in the capital of
Francc but also because Braillard was able to ‘understand’ French
and the French. It was suggested, as the outcome of the mecting,
that he and I should find a ‘logical basis’ for a ‘provisional plan’ and
submit this to a further conference.

We all had a lovely cordial lunch and Braillard and I caught the
evening train to Brusscls. I ate my dinner wedged in a swaying
corner of the Wagon Restaurant and talked technics the whole of
the journcy. Braillard did not understand English and the strain for
me, in those days, in understanding and talking a foreign language
was considerable. It may have been the dinner, it may have been
the strain, or the train, or all the lot together, but I shall always re-
member my first night in Brusscls at the Palace Hotel as remarkable
for the most violent stomache-ache I have cver had or, pray Heaven,
am ever likely to have again.

I woke up full of optimism and little else. In a few days Braillard
and I had made a provisional plan of Europcan wavclength allocation
‘inspired by logical bases’. These ‘logical bases’ werc expressed in a
formula. This formula contained three symbols: A, B, and C. A was
the arca, B the population, and C the ‘commercial importance’ of
cach country. The latter parameter, so valuable to England, was
represented by the number of tclephone calls made and telegrams
sent during one year in the country concerned. The formula (when
its component parts were given in the proper units), gave a figure
for any country which, in relation to the figures got out by the formula
for other countries, measured the claim of that country for a number
of exclusive waves. Nothing in ‘the logical bases’” formula said any-
thing about the quality of the waves it allocated. Actually the length
of the wave was proved later to be the chief measure of its value;
quality was just as, if not more important, than quantity. But none
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of thesc points were very relevant because, when we got out the
plan, it had very little relation to the formula. Braillard winked at me.

‘We use the formula just as a “guide”,” he said. Everybody knows
what a guide can do for one if one is nice to him. We were awfully
nice to our guiding formula. .

It was all rather comical. The plan we built on these ‘logical’ bases
was very little different from that ordinary ‘technical-compromise’
plan which I tried to get accepted at Geneva. It departed wildly from
the formula. Its great rccommendation, to the administrative mind,
was that, hovering in the background, were some juridical, logical
principles which were not then, but might some day be applied.
The jurists were thus satisfied by the mere existence of logical bases
even if they were not used. Technicians were delighted because a
plan could be accepted which prevented the worst interferences.

The plan was eventually accepted by the great majority of delegates.
As it had been mostly discussed in Geneva it was called the ‘Plan de
Gendve’. As time went on the plan was cvolved and modified. Its
modifications became so profound that cventually a new plan was
necessary. It cannot thercfore have been awfully logical. This new
plan was made and also accepted. It was called the Plan de Bruxelles
because it was worked out in Brussels. The same thing happened
again and the Brussels plan was superseded by the Praguc plan.

Between the Geneva and Prague plans, during what I call the
second or Brusscls phasc, we did our best work. The modification
of plans required co-operation between the responsible technicians of
the different nations. Thus a committee of the Union was formed
called the “Technical Committee’. This committee administered the
working and cvolution of the plans. Braillard presided.

Braillard is onc of the few truly remarkable men I have met in the
course of my professional life. He is remarkable because he combines
patience and intelligence. My trouble is that I am so impaticnt. When
I get an idea I secm to antagonize everyone who does not share it.
Braillard scduces his opponents; very round, very cloquent, he stays,
immovably charming, persuading and cajoling. He is both a master
of statistics and analogy. In rare crises he throws off his charm and
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puts on his indignant act which, being French, he does wonderfully.

Van der Pol from Holland, world famous as a mathematical
physicist, added greatly to the consequence of our committee. Turning
over old photographs I see him always in the front row of the groups
where his fame entitled him to be. Lemoinc of Sweden always spoke
very, very slowly. Anticipation as to whether he agreed or not pro-
longed anxicty because, without it, we were obviously on the wrong
track. Zweiger, from a then independent Austria, was very small and
very idea’d. We got along famously. I christened Steinbach, the
Czechoslovakian, ‘Eric or little by little’ for his habit of edging his
stations up the ladder of the channcls towards the coveted longer
waves. Representation by France was sporadic. Gendron, represen-
ting one private station, was sometimes with us, but other French
delegates made it quite clear that his agreement meant nothing because
he did not represent France. Whenever the French State officials put
in an appearance they made it clear that they came only as observers.
What they observed ncver seemed to- please them much. But they
ncver spoke. It was just something about their expression. My assistant
Hayes was the Datas of the Conferences. His ability to remember
past plans and present railway timetables was a wonderful help.
Everyone liked him, his kindness and paticnce were equally
appreciated.

Above the technical committee was the ‘Conscil’, who were the
business men, as it were, who had to ratify any proposals made by
our committee. Admiral Carpendale, then controller of the B.B.C,,
took the chair at the Conseil meetings and was thercfore President
of the Union. The Admiral is, in Navy talk, one who is ‘a martinet
on the quarterdeck but a good fellow in the wardroom’. He scemed
to feel that Europc was a wardroom and this made him a charming
companion. He was greatly liked and respected by everyone. A
dominant figure in the Conseil was Monsieur Tabouis, the husband of
Madame. Tabouis was as famous in the Union for his speeches as
Madame became later on in the larger world for her writings. He
spoke beautifully. He had certain mannerisms, however, and 1 once
won a bet that he would say ‘a 'heure actuclle’ more than fifty times
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in one speech. I won. I was somewhat indignant on his behalf when
he was mentioned in a recent war newspaper article about his wife as
‘her husband a Radio Dealer’. Hc is actually a director of the
Compagnic Frangaise Radioclectrique. The Chamberlain Lerche from
Denmark put younger men to shame by the vigour of his dancing.
He gave two fingers in a handshake with members of the Conseil
and onc to members of the Technical Committece. When it was de
rigeur to put on our medals,and dccorations the Chamberlain wore a
key on his hip. Travel docs broaden the mind. ‘Papa’ Rambert from
Switzerland was often credited as being the founder of the Union.
Whether he was or not his charm and common sense made the Union’s
foundations the firmer.

Arthur Burrows was the sccretary of the Union. Burrows was
famous in England as a pioneer broadcaster but ‘he folded his tents
like the Arabs and silently faded away’ to Geneva where he became
sccretary of the Union. Burrows was English to his very accent. He
complained of the difficulty of finding facilitics in Switzerland for his
‘youngsters’ to play cricket and substituted the effects of our island
breezes by giving his family iodine chocolate. Divoire, a professor of
the University of Brusscls and secretary of the Technical Committee,
laughed at the same things as I did, so I found him excellent company.

It was not until the Union had been functioning for a year or two
that the Sovicts scnt anyone to represent them. It is strange to remem-
ber that Russia was in those days quite beyond the pale. No Russians
were invited to the World Wircless Conference held in Washington
as long after the war as 1927. In consequence, and to their great
advantage, they took and used all the best waves. But they saw the
point of the Union. We were not proud, we just wanted to avoid
interference and so we welcomed Russian co-operation. Their first
delegation was composed of two men — one technical and the other
obviously more political. They werc never apart. The personnel of
the Russian delegations which followed were seldom the same from
one mecting to another. Even the brilliant Hirschfcldt who dominated
the Madrid conference was not scen again. The delegation to the last
conference before the war was headed by a woman. She presented a
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rather original plan to the Conference and said it was her government’s
instructions that it should be accepted. She was only doing what most
of the other dclegations did. The days of the flexijle technical com-
mittee were by that time long past.

It was the Union’s most attractive procedurc to meet in different
foreign capitals. Each organization took it in turn to be host to the
rest. We had a wonderful time. We were taken up high mountains
and down imperial ccllars. We saw the Rhine, the Danube and the
Tiber through the rose glasses of hospitality. Gala nights at the operas
saw us filling the boxes. Processions of charabancs took us to beauty
spots, castles, and winter sports hotels. The confercnce was once
taken to the birthplace of Cervantes where a statue commemorates
Don Quixote. An Englishman asked Braillard what this statuc was
meant to represent. ‘It is Don Quichote,” said Braillard, using the
French pronunciation of the name. The Englishman belicved for
many years that the statuc commemorated the tragedy of the shooting
of a donkey. As Panza’s mulc was present, and because of the French
pronunciation of the Don’s name, the mistake was perhaps under-
standable. It was the same Englishman who asked the proprictor of a
vineyard, ‘Tell me, just how much water do you add to the winc?’

‘When hospitality was nearly as exhausted as ourselves we congregated
in ‘Cafés’ and ‘Dancings’. The plans were built in conference rooms
but launched in cheap champagne.

The visits to the capitals were only made for the full Union meetings.
The Technical Committee mect once every three weeks or so in
Brusscls. Brussels was chosen because it had a certain vested interest
in ncutrality and because Braillard, although a Frenchman from the
Juras, had made his home there. Braillard also established the Centre
du Control in Brussels.

This Centre du Control was both intcresting and important. It was
obviously no usc allocating certain wavelengths in the plans to certain
stations if they did not stay strictly in their allotted channel. Any
wandcring meant collision with a neighbour in the wavelength plan.
So we had to agree internationally on a standard of mecasurement of
wavelength. Braillard therefore instituted a laboratory at Brussels
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where he measured the length of the wave of every European station.
This laboratory was called the ‘Centre du Control. A sensitive
recciver picks up the station to be measured and examines the
physical propertics of the signal with an instrument called a wave-
metre. This wavemetre, as its name implies, measures the length of
the wave picked up by the recciver. The laboratory started in an
outhouse in Braillard’s garden and grew to a large building on the
outskirts of Brussels.

The Control Centre was a good example of what can be done by
intcrnational scientific co-operation. As the Union became more
important it raised considerable sums of moncy from its members.
Part of this money was devoted to building and *maintaining the
intcrnational laboratory at Brusscls. The necessity for its existence
was to ensure a rigid adherence to the technical provisions of the wave-
length plans, but, besides the routine work, a good deal of rescarch
was undertaken. Instruments were built which measured frequencies
of clectrical vibration to an accuracy of onc part in ten million.
Obscrvations were made on the strength of signals coming from great
distances which gave the technical world a lot of information about the
physical charactcristics of the upper atmosphere and wave propagation.

The last time I saw Braillard was in the summer of 1939. The new
building was complete. I sat in Braillard’s office facing a noble desk,
my gaze wandcring between diagrams and maps on the wall and the
wide windows showing the Brussels forcst stretching to the horizon.
One technician at least, I thought, had realized his ambition. The last
news I had of Braillard was of his flight into France with his family
and his treasured apparatus, packed into a fleeing car. He was last
heard of in Bordeaux.

But I must go back to the Union’s history and describe the all-
important Prague Conference held in 1928. This was remarkable
because the meeting was composed not only of old friends but new
enemies, men who had no interest in broadcasting except to regulate it.
These were people from the Post Offices, people who had to consider
all communication services as well as broadcasting.

The necessary international co-operation about all wireless com-
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munication, whether for broadcasting or shipping or telegraphy or
flying services, is donc at world conferences.. The first of these was
held in Washington in 1927. Before that agreement was informal.
Washington founded what I think is now called the World Telecom-
munication Union or something grand like that. Telecommunication
is the operative term anyhow. The object of the Telecommunication
Union is not to allocatc this or that wave to this or that station
but to decide what bands of wavelengths shall be used by the diffcrent
services. The conference agrees, for cxample, that ships must do their
ordinary traffic on wavclengths lying within a band between six
hundred and eight hundred metres, commercial flying services must
only communicate on waves of length greater than nine hundred and
less than a thousand metres long. Other wavebands have to be found
for telegraph point to point serviccs, police van commuynication,
telephony to lightships, army, navy, and air force communication,
and so forth. And broadcasting: Broadcasting was a gate-crasher.
It came late too. But it was a loud voice demanding a place. It has
managed to get 2 medium band between about two hundred and five
hundred and fifty metres and some short wave bands. In Europe
our pioneering work on long waves established and made good a claim
for waves between a thousand and two thousand metres, much to the
disgust of certain administrations.

The delegates at thesc world conferences are ‘the highest authorities’.
They are civil servants. National dclegations represent their Post-
masters-General or Ministers of Posts and Telegraphs. 1 shall follow
the Union practice and call the people forming the government
delegations with the generic title ‘Administrations’. The word is the
. same in French or English spelling.

Clearly thesc conferences had little resemblance to the Union
conferences. The Union spent its time niggling with the minutiae of
allocating waves to particular stations, the world conference spent its
time in a broad battle of principle, deciding what sort of facilities
should be given to different types of wireless services.

The Union was composed of all sorts of different classifications of
delegates. All that was necessary to be a member of the Union was
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to prove a direct association with a working European broadcasting
system or cven a single working station. Some of the Union’s delegates
were members of ‘Administrations’ because in some countries the
Post Office ran the technical side of broadcasting. At the other end
of the scalc there were members of private commercial firms which ran
private stations or had somc direct interest in the public broadcasting
scrvice. Then there were people like myself, who were responsible
for the policy and performance of the technical side of a national
broadcasting system, but were not members of Post Offices.

This was all very unsatisfactory from a burcaucratic point of view.
Its sole justification was that it worked. Indeed when we were left
alonc to do a technical job it worked very well. It was obviously
such a good idca to have an expert and flexible association which
had only the interests of broadcasting to consider. Thesc intcrests had
to be pressed however; the claims of broadcasting would never be
properly heard unless there were people able and willing to press
them. Broadcasting is a source of entertainment and information to
millions upon millions of people. It deserves every consideration.
How can a collection of technical burcaucrats properly appreciate the
political and sociological importance of broadcasting? Ships were and
are using wavclengths better suited to broadcasting; broadcasting, the
late comer, is forced to use waves which would be perfectly satisfactory
for shipping. Messages are being sent by wireless which could just
as well be sent by wires; the facilitics of wireless, so essential to broad-
casting at that time, were being, as we thought, misused and squan-
dered.

But if the Union were to be ruled by members of the Administra-
tions how could these views be stressed to the point where action
would be taken: If the ruling people in the Union were the ruling
people in the world conferences they would never argue satisfactorily
with themselves. Their sense of duty at the union conference would
no doubt prompt them to give full backing to a resolution demanding
bettcr broadcasting facilitics, but when they met their own resolution
facc to face at a world conference a wider sense of duty, the duty
towards other claimants, might make them oppose their own recom-
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mendations. If, in other words, the controlling personnel in the Union
were the same as that in the overriding world conference it could only
talk to itself — possibly in its sleep. So it seemed, to those who held
these views, a bad idea to lct the Union be dominated by the Adminis-
trations.

There was another great advantage of not having a too formal
constitution. If the climination of a howling noisc in a million
reccivers demanded no more than giving X a bottle of champagne
and an explanation of wave propagation and the heterodyne theory
it was better than assembling a hundred carctul officials to explain
to one another why they could not agree about anything. Our way
of kecping the plan going was to ring up a friend on the international
tclephone and say:

‘I say, shift your A— station a kilocycle up, will you: Wc're
getting a lot of sideband splash on our B— station.’

The jurists wanted us to send stilted letters through those ‘proper
channcls’ which lead along dreary corridors to an unknown burial
in a dusty file.

The jurists really wanted that smug comfort which comes from the
backing of office chair authority. They wanted plans which had what
they considered was the solid basis of ratification by high contracting
partics. Naturally our signatures did not have final juridical authority,
but they seemed to me to be good enough because we could mostly
be trusted to abide by our agrecments and our Post Offices were
mostly quite satisfied if we were.

The 1928 Prague Conference was the beginning of the end of the
Union’s integrity and independence. It was summoned by the Union
which ‘invited’ the Administrations to come and approve its delibera-
tions. ‘Will you walk into my parlour?’ We walked, some cagerly,
some rcluctantly. What after all is the voice of common sense beside
the loud bruha bruha of ‘authority’s Anyway, off we went to Prague
to hand oursclves over to ‘les Administrations’.

The Praguc Conference was certainly dramatic: dramatic in its
incidents, dramatic in its results. Used as we were to tens and twenties
of delegates turning up at our mcetings, the collection of hundreds
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was itself unusual. The poor little Union sat at the back of the hall
while our betters filled the front scats and the great ones faced us from
the stage. Men who were both members of Post Offices and of the
Union fluttered up and down between the front of the hall and the
back, loyalty and pride competing.

It was soon apparcnt that onc called Pellenc, a member of the
French P.T.T., was going to be very tiresome. I liked M. Pellenc’s
attitude, a David defying the Goliath of the Confercnce, but we all
got rather tired of his point of view. I had heard it before so often:
‘Pas d’accord, pas d’accord.’” Nothing could tamc Pellenc, not cven
the chicf of his dclegation, the picturesque and charming General
Ferrié, doyen of the Conference and a plonch of wireless technology.
For ten days we listencd to the dear old cry, “pas d’accord, pas d’accord’.
For ten days we saw the snow falling. For ten days hope died and was
resurrected. At last Braillard took a hand. Hec gave the defiant and
ficry Frenchman a dinner and a talk, both no doubt chosen with taste
and understanding. Then, after dinner, Braillard and Haycs and 1
escorted the more genial, but protesting, Frenchman through the snow
to the now empty conference room. He was given a virgin page, a
pencil, and asked to make a plan; his own plan. He found that making
a plan was not so casy. Indecd it involved not only knowledge but
expericnce.  After trying to do in an hour what had taken us threc
years he flung down his pencil saying:

‘All right, all right! Make your beastly plan. D’accord, d’accord.’

We swept him into a taxi, and in ten minutes burst into the
‘Dancing’ where, every night, the more lively delegates congregated,
crying:

‘Pellenc est d’accord, Pellenc cst d’accord.’

Pandemonium broke out; it was six o’clock in the morning before
we got to bed, very satisfied. Three hours later some of us were still
smiling in the confcrence room. Pellenc was not there, he was still
entirely ‘d’accord’. Everyone remarked that it had stopped snowing:
spring had really come.

In the end thc Union, not the Administrations, made the plan.
Indeed, as the plan took shape the government people came, almost
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hat in hand, to the little room wherc Braillard and Hayes worked
patiently on, pruning, adjusting, arguing, cxplaining.

‘It’s hard work,’ said Braillard. ‘Getting two litres into a pint pot.’

He knew about weights and measures. The plan, by champagne out
of hard work — the sweet champagnc of a thousand headaches and the
work of accumulated knowledge — was, in the end, accepted, by
twenty-eight dclegates from twenty-cight nations, in spitc of cveryone
having to make sacrifices.

The end of the confcrence was to be celebrated by a banquet and
the delegates were to be the guests of the City of Prague. They were
sclling balloons in the strcets that afternoon, hydrogen balloons which
pulled upwards. The now popular Pellenc and I bought twenty or
more. We cut out some cardboard in the form of the Greck capital L,
the letter lambda, which is the mathematical sign for a wavelength and
wrote on it ‘Prague’ and the datc, and attached it with strings to the
balloons. An hour or so beforc the ccremony was duc to start the
balloons were pushed under the table in front of my place in the
banqueting hall. Haycs was to sit beside me.

They have a fascinating habit in Praguc of giving you beer, as in
France they give you mineral waters, to accompany the more serious
drinking of thc wines. The wincs were excellent, and so was the food
and so were the specches and so was the sensc of achievement.

‘Vive I'Union! Vive les Longueurs d’Ondes! Vive les Administra-
tions!’

The official specches ended. I rose:

‘Gentlemen,’ I said. ‘At this late hour I hardly darc to introduce
a serious note or involve you in any more discussions about wave-
lengths and plans and the rest, MAIS — that frightful word — the plan
is not complete, or should I say, an hour ago it was not. An hour ago
we had lost a wavelength and, horror of horrors, it was onc of M.
Pcllenc’s wavelengths and he was “pas d’accord”. Scarches were made,
the secrct police were called in, but nowhere could it be found. But
you all know that, when somecthing gocs wrong with the plan, appcal
to Hayes! Idid, and now —scc! He has found it! And here it is!’

And with that the balloons, tethered to the string held in Hayes” hand
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and suspending lambda, the symbol of all our troubles, floated above
a hundred upturncd faces. Somecone was inspired to make a ceremony
of launching thc wavelength. The statcly liveried servants drew the
great curtains and opened the tall french windows leading on to a first
floor balcony. Everyone in their full regalia, medals, uniforms, orders,
white tics, crowded importantly on to the balcony above the wide
strect below. The balloons tugged to be away. Somcone made a little
specch, glasses were raised, and, at a word, the lost wavclength went
tearing down the street borne on the gusty wind. It caught a moment’s
illumination from the lamps and then zoomed into the darkness. The
Plan dc Prague was launched.

The Praguc plan was the last plan in the making of which the Union
played a uscful role. The history of thc Union after Praguc is the
history of any organization which, adding titles and fame to give it
dignity, subtracts from its power to adapt itself to changing circum-
stances. Once all the paraphernalia of high contracting partics had been
invoked, once the signatories were those of less cxpert and more
juridically minded people, inevitably modification became more
difficult, whercas the need for adaptation became more pressing.

As the years passed and European politics became more involved,
broadcasting was used in every country as an adjunct to national and
international propaganda. Wavclengths were looked upon as valuable
properties, munitions almost. Each nation strove to sccure and kcep
as many as possible. The old Union committees, ten to fiftcen strong,
found themsclves composed of a hundred men, each charged with the
mission #o securc the maximum facility for their own country regard-
less of the interests of others. There was no trace of the old idea to
co-operate and to use the limited facilities for the greatest benefit of
the greatest number. It became possible to trace frontiers with maps
showing only the positions of broadcasting stations. The Union, from
being a flexible and friendly organization, expertly informed, was the
miniature battle ground for international rivalries. These develop-
ments, I am thankful to say, became more acute after I had left the
B.B.C. and when therefore I no longer took any official part in the
Union meetings.
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The last meeting I went to as an accredited delegate took place in
Barcclona in 1930. I made an effort to persuade the Union to abandon
the old plan and make a new one which, now that we had had five
years’ working experience, would be based on technical facts, not
vaguc juridical bases.

Braillard had pointed out, that given the hundred and fifty or so
channels, the possible permutations and combinations were so
numerous that a new plan could have been made every second since
the birth of Christ without cxhausting the possibilitics. The question
was, is, and always will be, which, out of this vast number of possible
plans, is the right one. It is a question which cannot be answered with
absolute ccrtainty but its solution, as I'saw it, was that the Union, in its
corporatc action, should treat Europe as, say, the B.B.C. would treat
Britain. Here was a technical problem, there werc the limited means
to solve it. Here was Europe to be spread over with signals, there were
the wavclengths and the stations. The B.B.C. did its best with its
limited facilitics to serve the British listeners; the Union should do its
best with limited facilities to scrve the European listeners. When we
started we had only vague ideas how to usc our facilities efficicntly, now
we knew a lot more. Now was the time to apply them properly.
Five years ago in Brusscls we had made a formula to justify a nation’s
claims for a number of wavclengths. But we had never adhered to it.
In any casc it was a poor formula because it counted onc wave as
good as another. Now we knew about the quality of wavelengths.
We knew that a long wave was worth many medium waves. So
surely it was now time to make a new formula and a better plan
based on that formula.

The jurists went right back on their principles. I argued with the
same arguments that they had used at the beginning. They now
justified the preservation of the existing plan simply because high
contracting partics had accepted it. According to the legal mind the
logical bases of the existing plan were that the Post Offices had accepted
it. Therc was therefore no question about its soundness. It must be
right if the Post Offices had said so.

It was a very hot aftcrnoon when I launched my attack on the
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existing plan. Our lunchtime greed had been bigger than our appe-
tites. We were in Spain and should have been having a siesta. I
illustrated the foolishness of existing arrangements by particular
instances. I pointed out that two small flat countrics had long waves;
Spain, a large mountainous country, had only a few medium waves.
This may have come about because the Spanish delegatcs at previous
conferences had been dominated by the siesta habit, but this was
hardly a logical basis for a plan. My attack was of course general,
but the glaring absurdities of certain examples drew the fire of those
who profited by illogicality. A skirmish with a flat country delegate
ended by my saying:

“Then, Mr. President, I assume that the learned savant, my friend
opposite, says that he cannot serve his small flat and densely populated
country with two medium waves.’

“That is so,” said my vis-a-vis, not waiting for the President to speak.

“Then, Mr. President,” I replied, ‘I withdraw the description of my
colleague and suggest eliminating the words “Icarned”, “savant” and
“friend””’

A bottle of ink, fortunatcly unspillable, whizzed past me. But it
was quite unnccessary to throw things at the poor gentleman; he
was only doing his best. Needless to say my suggestions were not
adopted.

It is a very funny business when one sces it in perspective. First,
in the Geneva phase, before we had any accurate technical knowledge
or wide practical experience, the lawyers wantcd us to make a plan based
on ‘logic’. What logic was there, we replicd, save that of technical
quantitics involved: Lacking a knowledge of these quantitics we had
to make provisional plans so as to find out more, in order to make
better plans. This general idca was accepted in the Brussels period
because we said we had got some vaguc formula which was not used
but ‘guided’ the plans. We did not use the formula, it was enough
for the legal mind that it existed, hovering somewhere over our
deliberations. In the midst of evolution, indced only at its beginning,
the administrations stepped in at the Prague conference, took a look
at one of the illogical and evolutionary plans and said: “We like that
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one, we ratify it.” Later, at Barcelona, when we had got enough
knowledge to make a further plan, which is much better, because
technically sounder than any of its predecessors, the legal people said:
‘Oh no you don’t! We have already ratified a plan, that is cnough.
It would be folly to change what is existing just for the sake of technical
ideas’. It was my time to say ‘pas d’accord’. But my repeating of
this old cry was a mere valedictory echo. The whole business may
sound silly but ‘the pity is ’tis true’.

I underline my view by repeating that broadcasting would have
been better served by a flexible and tcchnical committee which, in
its corporate action, solved its changing international problems much
as a single executive dealt with his national problems. Such a body
would be able to challenge accepted views at the World Conferences
and would represent the technical facts and the needs springing
therefrom expertly and cnthusiastically. As it is, as it was, slowly
but surcly, independence and enthusiasm were lost.

The last sad scene is drawn from memories of 1938-9, when I went
as an observer to the meetings, first at Ouchy and later at Brussels and
Montreux. Whether thie ceilings of the conference rooms were
lighted by a summer sun beating off the lake of Geneva or from the
chandelicrs of out-of-season hotels, the spectacle was ever the same,
many, many people of many different nationalitics, black-coated and
sad, talking, talking, talking —to make, in the end, a few minor
changes of little bencfit to anyone. Two hundred men, a hundred
days, twenty thousand man-days, and no alteration of any magni-
tude! We once did it over the tclephone. Quel fin de siécle.

Happy days, good-byc! And onc day, we hope, good-bye to an
insoluble problem.
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CHAPTER VI
IMPROVING THE SOUND

I pousr if anything is more fascinating to a technician than working
on sound reproduction. A lot of pcople with good ears, an interest
in music, or just a fecling for hobbies have found the problems of
the loudspeaker absorbing. So many interests are involved, music,
acoustics, valves, acute hearing; cven theories about art'and distortion
and what reproduction really means. The Patent Office is bombarded
by specifications for the perfect reproducer of sound, but how few
idcas, so hopefully launched, have come to anything. No wonder
when the subject is so complex. This chapter is bound to be to some
extent technical, but I hope there are many who will nevertheless
read it and sec why the subject is so interesting.

Sound 1s causcd by vibrations. These are usually detected as a
vibration of the air, but, as we know by putting the head under
water, or hearing somconc snoring in the next room, sound vibrations
can pass through solids too. Sound as we normally hear it is caused
by successive increases and decreases of the pressure of the air round
and inside the car. A note is distinguished by being a regular and
thythmic vibration of the air; a harsh sound is made up of a lot
of purc notes of different rates of vibration. Onc quality of a
note is defined by how many incrcases and decreases of air pressure
takc placc in a second. Musicians call this the pitch of the note;
technicians describe it as the ‘note frequency’, or, more usually, just
‘frequency’. Thc higher the pitch the higher the frequency. The
high note has, in other words, more puffs and sucks of the air during
a given timce than a lower note.

A note is said to be purc when the increases and decreases of pressure
are regular and rhythmic and contain only one rate of vibration or
frequency. An impure note is composed of a strong pure note called
the fundamental and a lot of other pure notes called harmonics. It
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is the different numbers and different relative intensities of the har-
monics which give notes their character so that we can distinguish
the difference between ‘the flute, violin and bassoon’.

Then there is another quality of a note, its intensity. This is measured
by the ratio of the maximum and the minimum pressures of the air
over a cycle of vibration. Sounds can have relative intensitics ranging
millions of times to one, and yet the ear still miraculously hcars them
and is ncither offended by their loudness nor unable to hear their
softness.

The average human car can appreciate notes having frequencies
between about thirty vibrations and fiftcen thousand vibrations a
second. Any frequency lying between these limits is called an audio-
frequency becausc, when represented by changes of pressure it is
audible. It is convenient to divide up the audible range of frequencies
into groups called ‘low’, ‘middle’ and ‘top’. The low range might
be considered to start down from the octave below middle C (roughly
a hundred vibrations a second). The top range could be considcred
to start at three octaves above middle C (roughly two thousand
vibrations a second), and extend to the upper limit of audibility.
‘Middle’, according to these rather arbitrary definitions, would lic
between low and top. A complex sound is composed of a number
of pure notes. Thesc pure components combine to make an impure
or complex result. Rattling keys and the thump of a drum are repre-
sented by different groupings of purc note components. The charac-
ter of any complex sound is determined by the relative frequency
and intensity of its component notes. Keys rattling have a predomi-
nance of top components, drums a predominance of low components.
The melody of a tune is carried by middle components, the character
of the instruments by their harmonics and hence top components,
and the ‘warmth’ of music by the bass components. In human speech
the timbre of a voice is a quality of ‘middle’ whilc ‘top’ dctcrmines
intelligibility.

Anything which acts to reinforce the intensity of onc group of
notes in comparison with other groups changes the character of the
sound. A cave booms because it reinforces bass components, a bath-
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room rings because it reinforces middle, and a whispering gallery
gives its peculiar effct by conserving top. This property of an enclosed
space to reinforce certain component note groups in comparison
with other groups is called its acoustic. Why do men, and especially
men, sing in their baths: I think it morc probable that men sing in
their bathrooms rather than in their baths. The phenomenon is not
due so much to a sense of mere bodily well-being as to the ringing
acoustics of the hard surfaced bathroom which reinforces the manly
tenor. Mercifully the softer furnishings of a living-room give no
such encouragement and reveal the voice less flatteringly to its owner.

Electrical reproduction of sound is made by a microphone which
converts the sound vibrations into corresponding clectrical vibrations,
and a loudspcaker which turns these electrical vibrations back into
sound vibrations. The link transmitting the clectric vibrations between
microphone and loudspeaker may be made by wirc or wireless.

If, by their imperfections, the microphone or the loudspeaker or
both is more responsive to one group of notes than to another, the
reproduced sound obviously has a diffetent character from the original.
This fact can be looscly expressed by saying that the clectrical apparatus
has an acoustic; anyhow it can, just like an enclosed space, reinforce
certain bands of frequencies in comparison with others and so change
the character of the sound. This lack of fidelity in the reproduction
is described as ‘frequency characteristic distortion’.

A high fidclity sound reproduction system would, according to
straightforward theory, be one in which the sounds coming out of
the loudspeaker exactly rescmbled those going in at the microphone.
I was, however, for some time fascinated with the idea that it might
be possible to give the listener complete satisfaction with an unbalanced
reproduction. Just as the eye, I thought, can be completcly satisfied
by a two-dimensional representation of a three-dimensional subject,
so an incomplete sound picture could be made to give a sufficient
synthesis of the original. But it was all very highbrow. It is truc,
for instance, that reproduction which cuts off top and bass is more
pleasant than one which only misses out top or bass, but nothing
except absolute fidelity is, to a critical car, really satisfactory.
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Nearly all the crude microphones and loudspeakers of the ecarly
days responded to middle and cut off bass and top. This kind of dis-
tortion gives the characteristic snarl which is the typical and unpleasant
feature of most reproduced sound. The first developments in appa-
ratus lay in putting in morc bass. One manufacturer used to advertise
a loud spcaker by the slogan ‘Listen to the bass’. The injunction was
supcrfluous: one heard little clse. There havé been crazes for ‘top’
which resulted in an angry spitting as well as a snarl. That too was
very unpleasant. Of course all these designs were seeking the level
characteristic which gives an cqual treatment to all the vibrations.
We wanted, we said, ‘a level frequency characteristic’.

When we started the problems were formidable. There was no
standard to rely on. We wanted to measure things. But it is only
possible to measure varying sound pressures by a microphonc and it
is only possible to test a microphone by a measured varying sound
pressure!  Most loudspeakers snarled. There was none that could
properly judge a microphonc and few microphones which were worth
judging. It all sounded horrid, but why: Was it the microphone or
the loudspeaker or both: And if it sounded nice, was it perhaps because
the faults in the microphone were balancing the faults in the loud-
speaker?

I was very grateful to H. J. Round, then head of the Research
Department to the Marconi Company, who right from the inception
of the B.B.C.,, sct to work to devclop microphones, loudspeakers and
studios. He and I worked together very smoothly. I gave him carte
blanche to do what he liked while I got on with other work and sparcd
a moment or two to admire what he had donc. It scemed that all
Round wanted was a magnetic field and some vaselinc to produce
a result better than anyonc clse had then achieved.

The character of sound reproduction is a product of the combined
characteristics of the microphone, the loudspeaker, the electrical
connection between them, and the place in which the original sound
is made. This ‘place’ is frequently the studio. Round tackled his
problem by first eliminating the studio acoustic. Kill the studio dead,
that is, eliminate any acoustic, and you are only left with the problems
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of the microphone and the loudspeaker. Our first studio at Savoy
Hill was thercfore designed so as to have virtually no acoustic property.
Its walls and ceiling werc filled in with frameworks on which mos-
quito netting was stretched. There was over a ton of this panclling.
The panels were covered over with curtains. One felt completely
cut off — dead was the word — when one camc into the studio. The
cars suggested that one was on the top of a mountain, and yet the
cyes and nosc knew that onc was in a stuffy room. It was uncanny
to get no characteristic acoustic at all. One heard what one’s voice
really sounded like, and it scemed distressingly unfamiliar. Singers
and instrumentalists found the studio intolerable. Not only was there
no ventilation and no daylight but the sound had no encouragement.
It made the singers ‘press’ horribly.

But it was all necessary and helpful in getting the microphone and
loudspeaker right. The sound in our muffled studio was unaffected
by any peculiar room acoustic; distortion, provided we used decent
amplificrs and transmitters and reccivers, could only be due to the
microphonc and the loudspcaker.

During the intcrvening years technicians have made great im-
provements in the apparatus of reproduction. The American ‘Talkie’
industry has produced virtually faultless microphones. Patient work
has produced some very good medium-priced loud-speakers. An
English tcchnician, Voight, has given us a more cxpensive instrument
which gives extraordinary realism.

As loudspeakers and microphones were improved it was less
nccessary to deaden the studios. The B.B.C. studios have therefore
been gradually lightened of their drapery and have evolved from
stuffy boxes into what could be called ‘good music rooms’. Being
good music rooms they can therefore be said to have good acoustics.

What do we mean when we say a room has ‘good acoustics’s To
my mind the ultimate criterion is that when music is played in such
rooms the musical ear should be satisfied. The auditorium has not,
as many imagine, been designed around the orchestra; on the contrary
the orchestra has been largely developed to suit the auditorium in
which it plays. I have no doubt that Frederick’s flute took on extra
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brightness from the hard surfaces of the parquet floor and the mirrored
walls of the salons of Sans Souci and that Bach chose to write for
music combinations which would sound well among eighteenth
century furnishings. The strident blare of a brass band would be
intolerable in a small reverberent room, but the open air softens
its blatancy. The symphony orchestras can only be accommoda