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Radio and the Post Office
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Marconi photographed after his arrival
in England in 1896.
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ck Room Boys

e in the Post Office arc proud of
ng part of an organisation which
iches every aspect of community
Radio is only part of our vast
mm unications system—but it is a
al part. We maintain contact with
arly ten thousand ships at sea. Every
□gramme that comes through your
rcless set, even7 picture that appears
your television screen, passes cither
rough lines, repeater stations or
110 stations, maintained and staffed
Post Office engineers. But if you
oose to think that it is 'all done by
e B.B.C. or the LB. A.’—nobody
111 contradict you.
ae Post Office employs more than a

hundred thousand technical staff on
communications alone. They handle
by wire and wireless about thirteen
million overseas and three million
inland telegrams a year, ten thousand
photographs and seven hundred
thousand radio telephone calls with
ships at sea. By the late 1980s they
expect that there will be over twentyfive million telephone exchange
connections in use in this country with
a traffic level approaching thirty-three
thousand million calls a year. They
linked sixteen tracking stations to help
Astronaut Neil Armstrong make
man’s first moon walk possible, as the
climax to the Apollo 11 mission. But

theyjust won’t talk about their exploits.
Behind these facts—and they ate facts
—lies a story of creative effort and
achievement which is the more
fascinating because we hear so little
about it. To get at this story back room
boys have been dragged away from
their experiments, radio operators
have stopped keying their transmitters
and been made to talk, ships’ masters,
microphone in hand, have been asked
'to hold on a minute, skipper’ while
our questions were answered. The
result is that, in this booklet, we can
lift a small corner of the curtain
which hides these things from the
public gaze.

How Radio Began

The story of radio and the Post Off ice
begins over a century ago when, in
1867, seven years before Marconi was
born, James Clerk Maxwell,
Cambridge Professor, achieved an
amazing feat of pure mathematics.
Though he had never transmitted nor
received the stresses and strains in
space which came to be known as
wireless waves, he forecast most of the
laws which controlled them. He
calculated their speed. He explained
their resemblance to light waves. He
showed how they would obey the
laws of optics, and would be reflected,
absorbed, and focused as easily as a
beam from an electric torch. But
instead of illuminating, the new
waves were to change the very nature
of the object upon which they were
focused.
These incredible prophesies were not
well received in the world of orthodox
science, and Maxwell did not live to
see his work acclaimed. So abtruse
were his calculations that even the
great Lord Kelvin declined to accept
them. Even when, twelve years later,
Edward Hughes walked up Portland
Place with a receiver in his hand,
listening to these same waves, no one
believed him. It was nothing new, an
official of the Royal Society told him...
just induction. Hughes was
discouraged. There was no one to tell
him, as he stood with his receiver
where the B.B.C. now stands, that he
was the first radio listener.
Nine years passed before Heinrich
Hertz, a German scientist, did by
design what Hughes had more or less
done by accident. But Hertz was not
content to merely transmit and
receive radio waves. He went on to
show how they could be reflected,
bent and twisted and, by so doing,
laid the foundation for the clever
tricks which Post Office engineers do
today. When they use dish aerials to
focus radio waves into narrow beams,
and when they send signals up to
satellites and receive different signals
back on exactly the same frequency
without any mix up, they are applying
the principles demonstrated by Hertz.
Six years later, Oliver Lodge, a
British scientist, improved on the
equipment Hertz had used and
transmitted wireless signals over a
distance of 150 yards in Oxford.

How Radio Worked When
Queen Victoria Reigned
cohered, current from a battery
flowed into the bell and made it ring.
The tapper of the bell could be
arranged to knock against the tube
and shake up the filings and so turn
the bell off again.
The coherer worked best on about
half a volt, which was too small for a
bell, so in practice a sensitive relay was
used. This is not shown in the diagram.
Lodge's demonstration proved, as
Hertz had done, many of Maxwell's
theories.
Lodge was a scientist mainly concerned
with teaching. He did not realize the
enormous commercial value of these
discoveries.
Another year went by before a
Russian, Alexander Popoff, used
these methods to send messages over a
distance of more than three miles.

Lodge repeated Hertz' experiments
and his demonstration was so simple
and so clearly illustrated the basic
principles of communication without
connecting wires that anyone could
understand what was happening,
though no one understood why it
happened:
When the transmitter was energised a
charge of electricity built up until it
broke down and discharged itself as a
spark across the gap. Electric currents
then rushed up one arm and back
along the other. Each time this
happened, a wave (as Maxwell had
foretold) was set up and went rushing
out into space at the speed of light.
When these waves reached the
receiver they set up similar surges of
current which caused iron filings in a
glass tube to stick together. This tube
was called a coherer. When the filings

spark coil

TRANSMITTER
spark

c':';

coherer

RECEIVER

bell

battery
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Look . . . No Wires

Nearly ten years before Lodge's
demonstration and two years before
Hertz’ experiments, the Post Office
had discovered that wireless messages
could be sent by induction. William
Preece of the Post Office had made a
careful study of induction. In 1884,
when he found telegraph wires eighty
feet above the Grays Inn Road
carrying messages which had no
business to be there, he did not merely
exclaim 'induction' and let it pass. The
mysterious messages were coming
from underground cables. Preece
argued that what could travel eighty
feet by accident might travel much
further by design.
The Post Office carried out
experiments in Newcastle in the
following year. They set up two
rectangles of insulated wire, parallel to
each other, and found that electric
pulses fed into one of the loops
induced similar currents in the other.
By this means the Post Office was able
to transmit over a quarter of a mile
without connecting wires.
Preece continued his own wireless
induction methods even after Lodge's

demonstration and many people have
asked why he did not abandon his
inductive experiments and use the
method demonstrated by Lodge. But
Preece was not primarily an
experimenter. He was an engineer
responsible for maintaining a public
service. He had introduced the
telephone to this country and under
his direction a vast network of
telegraph wires and cables had come
into existence at the public expense. It
is remarkable that he should have
initiated and encouraged experiments,
which for all he knew might have
meant scrapping the whole telegraph
system. To ask why he did not
anticipate radio as we know it today is
like asking why Stephenson, when
inventing the steam engine, did not
invent an aeroplane while he was
about it.
Preece was fully aware of what was
going on. He knew Hughes and had
attended his demonstration in 1879.
Preece was a Fellow of the Royal
Society, the highest distinction to be
conferred on a scientific man. The
day before Lodge's demonstration in

Oxford, Preece had himself read a
paper before the British Association in
which he had talked about Aether
Waves and their affinity with Light
Waves. He had described how they
were generated by means of
alternating currents in a conductor
and he had even gone on to speak
prophetically of the possibility of
Signalling across Planetary Space,
adding that signalling between one
planet and another was merely a
question of degree.
Some people were impressed by the
Post Office wireless system, but
Oliver Lodge was not one of them.
Perhaps golf, wh: ' he had taken up,
developed his sc
of irony, for when
told of Preece's:
css, he wrote
a message from
coldly that send
London to New
rk by Preece's
system, would r •.lire a sending
circuit traversing me whole of
England and a receiving circuit as
large as the State of New York.
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Mr. Preece Receives a Letter
has don® vjll very llkaly to of latawsl

Hoping that I aa aot enabling ;
muon.

tirCTHICAL taciidX.
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Any thoughts the Post Office might
have had about experimenting on the
lines of Lodge's work would in any
case have been put aside, when, in
March 1896 Preece received a
remarkable letter.
‘I am taking the liberty', it said, 'of
sending to you with this note a
young Italian of the name of
Marconi, who has come over to
this country with the idea of getting
taken up a new system of telegraphy
without wires, at which he has been
working. It appears to be based upon
the use of Hertzian waves, and
Oliver Lodge’s coherer, but from
what he tells me he appears to have
got considerably beyond what I
believe other people have done in
this line.'

S.fK

T.I.y.plM AUrtK
'ovuaii, Loaooa.*

Believe

m.

fours ver? trill

March 30 th. 1896.

4. a-

Dear Mr Preece.
I aa taking the liberty ot sending

to you with this note a young Italian it th® name
ot Marconi. who has oaue over to this country
with too Idea ot getting takoo-up a now systes at
<.H.Praoco 8sq. 0.8.

telegraphy wjthout wires. at rales ne has boon
working.

Il appears to bo baaed upon tho use ot

Hartclan waves, and Ollvar Lodge’s coherer, but

I

from what ha tolls co oe aopsars to save git

considerably beyond what I oaliove otnar people

i

nave done In this lino.

It has occurred to se that you

might possibly be kind enough to soo hlo and hear I
what be has to say

and I also think that what he

The letter of introduction which Marconi took to Mr. Preece.

Mr. Marconi Conies to Tea
Mullis, a boy assistant working for
Preece, tells what happened when
Probcrt, the Post Office
superintendent, brought Marconi into
the Chief Engineer's office.
Marconi had two leather bags, the
contents of which he laid upon the
desk. One set of brass knobs on rods...
one spark coil. .. terminals . .. one
large tubular bottle with two more
knobs sticking out from it—in the
bottle two discs very close together
with bright filings between.
Preece polished his gold rimmed
spectacles and told Mullis to take
Mr. Marconi to tea. He wanted to do
some thinking.
Preece had his problems. The
newspapers were saying that wireless
ought to be used for keeping in touch
with ships. Preece realised that he
could hardly go wrapping miles of
inductive loop wire round liners.
Lodge had made his point.
To help Marconi could do no harm.
Might do good. What was it he had
said about having an intuition that he
could transmit long distances?
A remarkable young man ... or was
he a genius ?
Preece examined the tilings on the
table. It was just as Campbell Swinton
had said in his letter ... spark coil as
used by Hertz ... probably lent by
Righi. Coherer by Edouard Branly ...
or Lodge perhaps ? The relay ? Not so
easy to place ... probably Alexander

Mr. Marconi visits Mr. Preece.
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Mr. Preece is Impressed

Popoff the Russian.
What was Preece to think ? If
Marconi's ideas were not new—if his
experiments had been done before—
what then ?
Guglielmo Marconi had youth. He
had great ability. He had time. Also
he had such charm and such
boundless enthusiasm that it seemed to
radiate from him like the waves from
the transmitter he carried in his bag.*
Besides, though he had invented
nothing, he had made—from sheer
diligence—a discovery of incalculable
importance to Preece and to the Post
Office. In his experiments in Italy, he
had found that the longer he made the
arms of the Hertz apparatus, the
greater distances he could cover. He
tried letting one down into the ground
and standing the other up on end. The
improvement was immediate and
remarkable. Instead of yards, he could
now transmit several miles. He had
discovered the power of radiation
from an aerial and earth system. What
had been a laboratory experiment had
become in his hands a commercial

Mr. Preece examines Marconi's
Jipparatus.
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proposition opening up new
possibilities in time and space.
Meanwhile, Marconi and Mullis
finished their tea. Government
Departments are not encouraged to
waste public money on luxuries.
There was no red carpet for the young
visitor and tea at the Post Office,
served in basins, was no orgy.
Mullis, however, was a young and
agreeable companion and devoted to
Preece. How right Marconi had been
to come to him. And how sensible to
come to England whose Navy and
Merchant Service were the envy of the
world and all in need of wireless.
Preece was such a kindly man. He
would be sure to take an interest in
Mr. Marconi.

* Years later when at the age of 56
Marconi visited Broadcasting House,
it was observed that he still had about
him that indefinable air of distinction
and detachment which must have
impressed Preece in 1896.

Mullis and Marconi returned to the
Chief Engineer's office and Marconi
gave his demonstration.
When the key was pressed, the spark
sparked. Then the filings in the
coherer stuck together and the bell
rang. Mullis would tap it and the
filings would fall apart again.
Marconi arranged matters so that the
bell tapper did the de-cohering and
Mullis looked on with admiration.
Marconi awaited the verdict.
Preece’s mind was made up. This
handsome, charming young man
might have no advanced scientific
knowledge, but there was something
about him which \ -' did not be denied,
Marconi was 22. •
cc was 62.
Would Mr. Marc
give a
demonstration to
cce's colleagues
the other
and representative
services ?
Would he transm; perhaps a few
hundred yards to another building?
Before leaving Bologna Marconi had
already transmitted over 20 miles. A
hundred yards should not be
insuperable. It could be arranged.

Marconi's experiment on Salisbury Plain.
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On the Roof of the G.P.O.

The summer of 1896 was hot and dry.
Londoners had much to think about.
Motor cars, though still frightening
dogs and children, were no longer to
be preceded by a man carrying a red
flag. There was a boom in bicycles. If
anyone noticed Mr. Marconi's strange
contraptions on the Post Office roof,
it is doubtful whether they cared.
The new demonstration had been an
unqualified success. All the resources
of the Post Office were to-be used to
help Marconi including the services of
Mr. Kemp and Mr. Taylor, two of
Preece's best assistants.
Marconi would experiment on

Salisbury Plain. On 31st March, 1897,
we find him writing to tell Preece that
the distances to which signals could be
sent increased almost exactly in direct
proportion to the square of the height
of his aerials.
Mr. Kemp told Preece that Marconi
was now using parabolic reflectors
and an 8 volt accumulator, even this
unremarkable boosting of power
greatly increasing the transmission
distances. Kemp—with that genius for
understatement which often
characterizes the work of Post Office
engineers—gave it as his opinion that
with more energy and even higher

voltage, greater distances might be
worked, though (he was careful to
add) the rough apparatus would need
to be improved. Soon the reflectors
were abandoned in favour of larger
aerials and more power.

8

Mr. Preece Asks for Money

Another Letter for Mr. Preece

Across the Atlantic

Nothing succeeds like success.
Marconi was achieving greater
distances. Everyone was impressed.
Soon Preece was enthusiastically
lecturing about Marconi’s work. He
hoped the Government would finance
Marconi. But the Government had
other things to consider. They were
passing the Workman’s Compensation
Act and were having trouble with
Africa.
Marconi had his own problems. He
held up his aerials with balloons but
they blew away. He tried a kite but it
stuck in a tree as any schoolboy could
have told him it would. Now his
accumulators and his patience were
almost exhausted. Only his manners
never failed him. On the last day of
March he writes to Preece—'Mr. G. S.
Kemp of the G.P.O. has given me the
best possible assistance in every way,
working with me some nights up till
one o’clock.’
By now the significance of Marconi’s
experiments was being noted by the
Italian Government and by others.
There was talk of forming a company
to finance Marconi. Preece begged the
Government to hold on to him, but
they were really very busy. There was
Queen Victoria’s Jubilee, and she was
nearly eighty years of age.

On 10th April, 1897, Marconi wrote
once more to Preece. He had been
offered £ 15,000 and a half share in a
company to promote his patent and
his work. An immediate decision was
required. Preece could do no more. It
was the Treasury, not Preece, who
held the purse strings and they were
not to be unloosed.

The creation of Marconi’s newly
established Wireless Telegraph
Company enabled him to realise his
greatest ambition. He wanted to
prove, contrary to the belief of many
scientists, that wireless waves could be
transmitted long distances and that
they would not be impeded by the
curvature of the earth. He and his
Company built at Poldhu in Cornwall
the world’s first high-power station.
It was a hundred times more powerful
than any transmitter that had been
used before. The power was derived
from an alternator, driven by a 25
horsepower oil engine. About fifty
poles were erected
a circle to
support the aerial
ch consisted of
an inverted cone <
res. The wires
were bunched top
r just above the
roof of the shed h
agtlie
transmitter and sp
.1 outwards to
the tops of the poi
When everything
was ready and tests were about to
begin, the poles were blown down in
a gale. A temporary, much simpler,
aerial system was erected consisting of
only two poles with wires spread out
like a fan. This was the aerial that was
used in the succeeding experiments.

Mr. Marconi Goes Home
Marconi returned to Italy. From the
Villa Griffone at Bologna he wrote on
27th July to tell Preece that he had
been forced to accept the offer which
was to make his own and so many
other people’s fortunes. His letter
concluded by thanking Preece for all
his great kindness which, he said, he
would never forget in all his life.
For Preece it was a bitter blow. No
man could have done more to keep
Marconi with the Post Office. A man
of ability and imagination, kindly,
generous and loyal, he might call the
tune for a little while, but he could not
pay the piper. On 6th August he was
obliged to reply to Marconi that the
Post Office must stop all the
experiments carried out at the public
expense.

At Signal Hill in Newfoundland,
Marconi and the indefatigable Kemp
started once more to fly kites to hold
up their aerial. By now they were, of
course, quite experienced in kiteflying.
Soon they managed to fly an aerial to a
height of 400 feet where it remained
long enough for them to hear quite
distinctly the three dots of the morse
code representing the letter 'S’
transmitted from Cornwall, England,
2,150 miles away. It was 12th
December, 1901, shortly after twelve
noon. Marconi’s name would now
and forever be linked with the greatest
development in communications the
world has ever known.
Back in England that great and
brilliant scientist, Oliver Lodge, was
wishing that he had realised the
commercial possibilities of his own
invention. However, he was shortly to
receive a knighthood. Public interest
in these great happenings was still
lukewarm. Marconi and
Newfoundland were a long way off
and at home there were other
distractions. People were throwing
things at Mr. Lloyd George and there
were furious arguments about Lord
Kitchener and the Boers.

Signal Hill, 1901, transatlantic
wireless experiment. Marconi is on
the extreme left.

Steamship coll

Pi eccc was depressed. Fl is protege had
•sorted him. The Authorities, who
not encouraged Marconi to stay,
e now cross because he had gone
ay. They wanted to know why
eccc had not thought of it all
.inself. There was also of course, the
question of what they should do with
the old induction loops and all that
wire . . . Preece could have told them,
but he was far too amiable.

Ships that Pass in the Night

-r

Not all ships, alas, do pass in the night.
In 1898, wireless telegraphy had been
established between South Foreland
and the East Goodwin lightship, a
distance of about 12 miles. The
equipment was hardly installed and
the system working when the
lightship was run into by a steamer.
Wireless made it possible for the
accident to be reported immediately to
the South Foreland lighthouse with
the result that all lives were saved.
Here was a triumphant demonstration
of the power of the new invention.
The formation of Marconi's Wireless
Telegraph Company had given a
great impetus to radio.
In 1904 Fleming produced the valve
and within three years, Lee de Forest
added the third electrode or grid
which transformed the whole story of
radio communication.

'Weekly Despatch', 1910, giving
details of the arrest of Dr. Cripp*
Crippen.
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Towards the end of the year 1906, a
few days before Christmas, there
occurred a strange interlude in the
history of radio. Wireless operators in
ships at sea, and there were very few of
them, were startled by a strange
incident. Instead of the now familiar
dots and dashes of the morse code,
they heard in their headphones some
music, probably a violin solo and a
voice asking that all who heard it
should write to a Mr. R. A.
Fessenden at Brant Rock. Anticipating
the broadcasting of popular
entertainment by nearly two decades,
Fessenden, using a high-frequency
alternator, succeeded in transmitting
speech and music over a distance of
200 miles.
In the year 1909 the Post Office took
over the main shore stations in this
country although at that time only a
very few ships were equipped with
wireless. One of them however, was
the liner 'Montrose'. In 1910, Captain
Kendall, looking out of his cabin
window noticed that one of his
passengers, whom he had thought to
be a Mr. Robinson, was in fact none
other than the celebrated murderer,
Dr. Crippen, a warrant for whose
arrest had been issued on 16th July of
that year.

10
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While Mr. Robinson chatted happily
with Capt;tain Kendall about the
wonders of wireless, they could hear
the crackle of the ship’s spark
transmitter telling Scotland Yard and
the world that Crippen was on board.
The result of this message was that
Inspector Dew of Scotland Yard
boarded a fast ship, the 'Laurentic',
overtook the 'Montrose' and came
aboard her disguised as a pilot.
This was the incident that first brought
wireless to the popular imagination.
For days the eyes of the world could
follow in imagination these two
fugitives from justice, Crippen and
Miss Le Neve, sitting out on the deck
listening blissfully unaware, to the
very message which was to seal their
fate. It was not the wonders of
technical achievement, but a brutal
murder in a sordid basement which
was to bring home to us the power
and the magic which the genius of
Maxwell had foretold half a century
before.
In 1913, the Enginccr-in-Chiefof the
Post Office, who had done so much
for Post Office telecommunications,
died. Sir William Preece, K.C.B.,
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F.R.S., was then 79. Born thirty years
before Maxwell predicted the
existence of wireless waves, he lived to
sec radio link the four corners of the
world.
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A Bristol i o scatcr Airliner of the 1920’s fitted with wireless.

Crystals and Cat’s Whiskers
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The 1914-18 War gave further
impetus to the development of radio.
The Post Office equipped and
mounted direction finding stations
for detecting enemy transmitters and
for locating enemy aircraft. These
were particularly effective against
Zeppelins.
From 1919 onwards there were all
kinds of exciting sounds to be picked
up out of space. There were ships and
shore stations, aircraft talking to their
control towers and, most exciting of
all, experimental broadcast
transmitters which were beginning to
make their appearance in America and
on the Continent. It was the easiest
and the most fascinating thing in the
world to listen to them. All you had to
do was to wind wire around a
cardboard cylinder, get a small piece
of carborundum or galina, buy or
make a few other simple components
and wire them all together to make
what was called a 'crystal set’. On the
carborundum or galina rested a tiny
spring called the 'cat’s whisker’ which
had to be adjusted with infinite care.
When all was done, the crystal set was
connected to a good aerial and earth.
A water tap was often an excellent
earth. It was then possible to hear a
few of the more powerful wireless

transmitters very, very faintly. The
whole thing could be done for a few
pence and the most delightful
unmusical sounds, blending morse
with snatches of mysterious messages,
could be overheard. More
complicated wireless sets could be
made using valves.
Amateur wireless clubs sprang up all
over the country. Letters to the papers
were less concerned with who heard
the first cuckoo than with who had
heard somebody’s call sign from the
other side of the world. Excitingly
they could be heard best when the
rest of the world was asleep.
There was money in it too. Shops
sprang up all over the place selling
every kind of crystal set from one in
a matchbox which could be bought
for a few pence to the more ornate sets
housed in enormous mahogany
cabinets costing several pounds.
Wireless sets had one thing in
common—they appeared to contain
enough wire, if uncoiled, to connect
you direct to the station to which you
wished to listen.
With the coming of valve sets you
could combine wireless and
gramophone in the same vast cabinet
and hear your gramophone records
through the wireless set loudspeaker.

Wireless was becoming an important
part of people’s lives. The Post Office
sat up and took notice. By Act of
Parliament communications, wired or
wireless, were their responsibility.
Besides it was not likely that either
traders or amateurs would be
satisfied for long with listening to
concerts from Brussels, The Hague, or
the Eiffel Tower, however
fascinatingly distorted they might be.
Presently, the Daily Mail, which had
published its first edition while
Marconi was doing his first
experiments in London, began to
broadcast concerts from the
Continent. By the Spring of 1922 we
were broadcasting our own concerts
from the Marconi Company’s
station. The first announcer was a
distinguished engineer, Captain Peter
Eckersley, whose voice, and oftrepeated announcement 'This is 2
M.T. Writtie, calling’ was heard in
homes throughout the land.
In the Summer of 1922 some of the
leading wireless manufacturers
approached the Post Office for
permission to start regular
broadcasting in Great Britain. There
were all kinds of difficulties. Show
Business scented rivalry. Newspapers
were suspicious. Musicians were torn
11
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between the desire for more work and
the fear of being ousted from their
jobs. Theatres and cinemas wanted
assurances. The manufacturers
wanted to get started. Broadcasting
would provide a field for experiments.
It would provide opportunities for
research. It would build up a market
for sets. As is so often the case, the
Post Office had the job of resolving
the conflict and finding a solution that
would, as far as possible, be acceptable
to everyone.
The Post Office was in favour of a
broadcasting service and on the 18 th
May, 1922, the Secretary of the Post
Office, Sir Evelyn Murray, took the
chair at a conference at which twentyfour firms were represented. They
were there to discuss the circumstances
in which the Postmaster General
should license a company for the
regular broadcasting of programmes
of speech and music. After protracted
discussions, which nearly resulted in
two separate broadcasting
organisations, an agreement was
reached under which six manufacturers
would each put up ^10,000 to form a
company to be called the British
Broadcasting Company or B.B.C.
Membership would be secured by the
purchase of a £1 share. The technical
limitations imposed by the Post Office
required that the power of the
transmitters should not exceed iL
kilowatts, less than that of an average
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electric fire. The Post Office licence
for the B.B.C. was issued on 1 8th
January, 1923. The first General
Manager was an Aberdonian, Mr.
J. C. W. Reith, who was later to
become Lord Reith. A very tall man
with strict views on Sunday
programmes who commanded great
respect.
The new Company received its
licence on 18th January, 1923. It was to
have half the receipts from the 10s. od.
(50p) receiving licences and would get
royalties on sets and components sold.
All sets were to be British made and
marked—‘B.B.C., type approved by
the Postmaster General.' The
Company was to provide a regular
service To the reasonable requirements
of the Postmaster General', and it was
to pay the Post Office a royalty of ^50
for each of its stations, the range of
which was about 15 miles for an
efficiently installed crystal set.
Mr. Rex Palmer, the first
announcer (doubling the part with
that of Children's Hour Uncle) was
sometimes heard saying—'This is 2LO,
the London station of the B.B.C. . . .
I hope you all heard that as well as we
did in the Studio.' The hope was not
always realised.

In 1927 the company became a
corporation, though still able to call
itself the 'B.B.C.'. The public
corporation idea caught on and years
later history was to repeat itself when,
in 1954, Parliament sought a way to
provide a broadcasting service
supported by revenue from
advertising, it did so by setting up
another public corporation—the
Independent Television Authority
(later to become the Independent
Broadcasting Authority).

Marconiphone wireless set—1922.

More Headaches for the Post Office

The Arrival of Television

Of course it soon became obvious that
while studios could be situated where
they would be accessible to artists, the
transmitters would have to be built
where they would serve the largest
number of listeners. This meant more
headaches for Post Office engineers.
They were called in to provide
circuits to interconnect studios and
transmitters. At first the Post Office
circuits were ordinary telephone wires
and cables, but Post Office engineers
set to work to provide specially
screened and air spaced wires and
what arc called 'music circuits’ with
their own special quality amplifiers, in
repeat r stations up and down the
count
In no
■e at all now, the air (the
mid not call it the aether) was
pubh
h sound. Almost overnight a
filled
new c1 cure was born. Within
mont' the errand boys could whistle
'Cavaii. ria Rusticana’ and every
thrush on every bough was soon
whistling the opening bars of the
Unfinished Symphony. Its title gained
a new significance. The Post Office
seemed a little bashful about what it
had done, and said very little.

On 28th January, 1926, 'The Times’
newspaper announced that members
of the Royal Institution had seen a
demonstration of television by a
Mr. J. L. Baird. It was amazing that
you could see moving figures let alone
recognise them.
The idea was not new but no one
before had succeeded in making it
work. The first broadcast of Baird’s
television to the public was made by
the B.B.C. on the 30th September,
1929. But Baird’s equipment, with its
revolving discs and spinning shafts
driven by electric motors, was not
sufficiently practical to be installed in
people’s homes and the television of
today is the result of the work of an
entirely different group of inventors.
In 1935, the Postmaster General, Sir
Kingsley Wood, announced that a
committee would be formed to
advise on the development of
television and that there would be a
national television service controlled
by the B.B.C. At this time, Mr. I.
Shoenberg and a team of British
engineers were developing an
entirely different type of television.
Unlike Baird’s mechanical system,

the new television was completely
electronic and the picture appeared on
a cathode-ray tube. In order to decide
which was the best system, it was
decided to have a series ofexperimental
test transmissions.
The place chosen for Britain's first
television transmitter and studios was
Alexandra Palace which stands on
high ground in North London. A
transmitting mast was constructed
which rose to 300 feet above ground
level and became a landmark for
miles around. It was from this site that,
in August 1936, the World’s first
regular high definition television
service was begun. Both types of
television were transmitted but in
February 1937 it was decided that the
electronic system was superior. This
must have been a great disappointment
to Baird but, with hindsight
knowledge, there can be absolutely no
doubt that it was the right decision.

The new electronic cameras were
sensitive enough to work in natural
daylight, providing the sun was
shining, and it was inevitable that
sooner or later someone would think
of pushing them through the studio

Keeping Up With the Jones’s

door and out into the Palace gardens.
It was in this modest way that the idea
of outside broadcasts was conceived.
But television is insatiable and what is
achieved today must be bettered
tomorrow. The B.B.C. were already
making plans for more ambitious
outside broadcasts. They asked the
Post Office to lay a cable to link
Alexandra Palace with London’s
West End Thcatreland and other
places of interest. This was no easy
task. No one, anywhere in the world,
had ever installed a cable to carry
television more than a few yards. The
problems were immense. In technical
terms, an ordinary telephone call
requires a bandwidth of 4,000 Hz
(cycles per second). Good quality
music requires a band of 12,000 Hz. A
television signal requires a bandwidth
of several million Hz, enough for well
over a thousand telephone calls. But
the Post Office engineers were not to
be daunted. They installed the cable
and had it working in time to relay the
Coronation of King George VI in
May 1937. The B.B.C. and the Post
Office had achieved a world 'first’ and
the same pattern was to be repeated
many times. The B.B.C. would ask
the Post Office for new facilities, or
larger capacity circuits, and the Post
Office engineers would scratch their
heads, do some abstruse mathematical
calculations and before long come up
with exactly what the B.B.C. wanted.
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The Post Office Tower.
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The television service had to be
suspended during the 1939-45 War
but was re-started in 1946. If sound
broadcasting had brought a new
culture, television introduced a new
social status symbol. It might be
becoming fashionable to have a small
car, or even—if you were very
exclusive—to have no car at all, but
not to have TV was socially decadent.
Some people, unable to afford the new
television sets contented themselves
with the aerial, and licences were in
fact issued to people with aerials but
no sets. The Post Office didn't mind.
One must keep up with the Jones’s.

In the years immediately following
the War, plans were made to extend
the television service to the whole
country. As a first step it was decided
to build a television transmitter to
serve the Birmingham area and the
Post Office was asked to provide a
television circuit linking London with
Birmingham. This was a much bigger
task than it had been to link
Alexandra Palace with the centre of
London, a mere five miles or so away.
The Post Office overcame the problem
with a chain of hilltop radio relay
stations operating at frequencies which
enabled the radio waves to be focussed
by dish aerials into narrow beams,
using the principle that had been
predicted by Maxwell and
demonstrated by Hertz. In this way,
signals were sent from hilltop to
hilltop just as, centuries earlier,
beacon fires had signalled from hilltop
to hilltop warning of the approach of
the Spanish Armada.
The London-Birmingham television
link became the first part of a national
network which ultimately
interconnected transmitters and
studios in every part of the United
Kingdom. The Post Office did not
always use radio links. Sometimes it
used specially designed wideband
cables. The main parts of the network
generally have the capacity to carry
more than one set of television signals
at a time. This is necessary because a
programme televisedin London, for
example, may contain a scene from
the studios in Birmingham. The
Birmingham scene is transmitted via
one channel to London where it is
edited and integrated into the main
programme. The programme is then
transmitted back to Birmingham via a

second channel so that it can be
broadcast by the Birmingham
transmitter.
By !955, the Post Office engineers
had provided the B.B.C. with a
network which covered virtually the
entire country, but they were not
allowed to rest on their laurels. In fact,
they had to start all over again to
provide a second network, this time
for the Independent Television
Authority which was later to become
the Independent Broadcasting
Authority (I.B.A.). But the
construction of this second network
was not just a repeat performance.
The way in which tl independent
network is used can: _ special
problems which ba<
be overcome.
Independent progr.
ncscan
originate with any c
of the 15
programme compai s which serve
the 14 television reg ns into which
the United Kingdom is divided. As
well as being broadcast in the region
where the programme originated, it
may be broadcast by any combination
of the other companies. Some very
complicated circuit re-arrangements
are therefore necessary and, to enable
these to be made, twelve network
switching centres, manned by Post
Office engineers, have been set up in
various parts of the country. All the
independent television programmes
you sec will have passed through at
least one of these switching centres,
but the Post Office engineers, in their
usual modest way, say nothing about
it and most people think that it is all
done by the I.B.A.
The radio links which relay
television operate at microwave
frequencies, several thousand millions
of cycles per second (or GHz to the
technically minded). When operating
at these frequencies it is essential to
have a "line of sight’ path between
adjacent stations. Therefore all the
stations arc on hilltops or have very
tall towers. The tallest of these, and the
best known, is London’s Post Office
Tower in Cleveland Street. This
tower, which became operational in
1965, is 620 feet (189m) high and is the
tallest building in Britain. At the top,
above its bizarre array of aerial
reflectors, is a slowly rotating
restaurant giving diners a continuously
changing view of the metropolis.

Distance Lends Enchantment

Both the B.B.C. and the I.B.A. belong
to the European Broadcasting Union
which controls 'Eurovision*, the
interchange of television programmes
between the countries of Western
Europe. To link Britain with the
European network, the Post Office
uses a chain of radio stations between
London and Dover from where signals
arc beamed to Fiennes in France.
Since Coronation Day in 1937 when,
for the first time in history, people
were able to sit in their homes and
watch an important event actually
happening, both the B.B.C. and the
I.B.A. have covered, by outside
broadcasts, practically every type of
event w: ch it is possible to imagine.
Camera ivc brought to our homes
scenes ra mg from sailing in the
Solent tc limbing the Old Man of
Hoy. Am if there is a marbles match
in Melton Mowbray, or a bell-ringing

Modern television studio
(by courtesy of the B.B.C.).

bonanza in Bootle, it is probable that
outside broadcast cameras will not be
far away.
For many outside broadcasts the
Post Office is called upon to provide a
temporary link between the scene of
the event and the nearest point on the
permanent network. There have often
been considerable difficulties,
particularly in the early days, but the
Post Office engineers have overcome
them with their characteristic
ingenuity. Special vehicles have been
designed which arc virtually mobile
microwave transmitting stations
complete with dish aerials that can be
mounted on the roof. A system has
also been devised which allows
television pictures to be transmitted
for very short distances over an
ordinary telephone line. Of course, a
telephone line with its very limited
bandwidth causes serious distortion of

the picture but, by careful study, it is
possible to compensate for this and to
restore the picture to very nearly its
original quality. It is rather like taking
a double decker bus, shrinking it until
it is no bigger than a matchbox,
sending it through the post and then,
when it reaches its destination,
restoring it to its full size. The latest
method of relaying outside broadcasts
is to use the European satellite which is
positioned 22,300 miles above the
Equator. A vehicle equipped as a
miniature ground station sends
television pictures to the satellite
which amplifies them and transmits
them back to one of the permanent
ground stations operated by the Post
Office from where they are connected
into the national network. By this
means it is possible to relay outside
broadcasts from anywhere in Europe
or the most northerly part of Africa.

Calling All Ships

The Post Office plays an important
role in bringing news, education and
entertainment to our television screens
but the importance of this role cannot
be compared with the importance of
the Post Office maritime radio stations
which enable messages to be
exchanged between ship and shore.
Their part is vital in saving lives and
although it is possible to record the
number of emergency calls handled by
Post Office radio stations each year,
there is no way of knowing how many
times a radio message warning of a
hazard has resulted in an emergency
being totally averted.
Every schoolboy will tell you that
the letters 'SOS’ stand for 'Save Our
Souls’ but, strange as it may seem,
there is absolutely no evidence to
show that they ever did. It is more
probable that the three dots, three
dashes and three dots, which comprise
the morse code for these letters, were
found to be the most distinctive.
Today the call can also be made by
radiotelephony, when the code word
'Mayday’ is used. In other cases, such
as a man overboard or an urgent call
for medical help, the word 'Pan’ is used.
A special signal can also be radiated
both by ship and radio stations which
operates automatic alarm signals even
when operators arc not listening.
Radio stations also provide weather
reports and gale warnings. When
distress calls arc heard, normal work is
discontinued and all the facilities of the
stations are brought to bear in the race
against time. First, particulars of the
emergency arc sent to all ships and
communication is maintained with
all vessels engaged in the rescue work.
All the information received is passed
by telephone or teleprinter to the
Coastguard, the Naval Authorities
and to Lloyds. Only large ships carry
doctors. On other vessels the Master
with a sick or injured crewman has
sometimes to be his own doctor or
even surgeon. Today he can get
immediate medical advice by radio
often direct from a doctor or hospital.
In the case of ships not far from shore,
medical aid can be dispatched by
lifeboat or a doctor borrowed from
another ship. These services of mercy
are without charge to ships of all
nations.
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The emergencies which Post Office
maritime stations deal with are
dramatic and sometimes reported in the
press and on television, but we must
not forget the routine day-to-day
work they do. Ships’ owners can direct
their vessels while they arc on the high
seas to any part of the world. Crews
can keep in touch with their homes,
and passengers can, for example,
conduct business in London or New
York from their cabins.
Most Post Office maritime radio
stations deal with shipping in the
vicinity of the British Isles and are
called 'coast stations’. The first Post
Office station of this type was opened
at Bolt Head in North Devon in 1908.
Today, there arc a number of such
stations covering every part of the
coastal waters of the United Kingdom.
The receiving aerials of a typical
coast station arc about half-a-mile or
so away from the transmitter. This
facilitates simultaneous transmission
and reception. Coast stations usually
have a number of transmitters for
telegraphy and telephony. It is also
possible to connect radio telephones
on board ship with telephones ashore
and to connect teleprinters on ships to
the telex system. Sometimes facilities
are provided for oil drilling rigs too.
The Post Office also has a long range
maritime station capable of
communicating with ships anywhere
in the world. It is used by ships’ radio
officers of many nations. The radio
operators who control this station
work not far from the small town of
Burnham-on-Sea in Somerset. But
this is only part of the story. The
station near Burnham-on-Sea houses
radio receivers and is surrounded by
aerials but the radio operators can also
use, by remote control, the receivers
and aerials of another Post Office
station at Somerton, 14 miles away.
When they wish to send messages they
use transmitters at Lcaficld in
Oxfordshire, more than 60 miles
away, at Rugby in Warwickshire,
about 90 miles away, or at Ongar in
Essex, almost 120 miles away.
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Transatlantic Telephone Service

The Rugby transmitting station has a
special place in history because it was
through this station that Post Office
engineers established the world's first
long-distance commercial radio
telephone service when, on the 7th
January, 1927, they made it possible
for people in London to telephone
New York. The final power
amplifying stage of the Rugby
transmitter consisted of three watercooled valves each with an output
power of 50 kilowatts. By comparison,
the first B.B.C. transmitters had an
output of a mere
kilowatts. Apart
from the problems involved in
handling this amount of electrical
power, the plumbing problems were
considerable. Each valve needed to be
cooled with 14 gallons of distilled
water a minute. The original
transmitter no longer exists but the
masts which supported the aerial that
was used in 1927 still stand and are in
daily use. The twelve highest masts
rise to 820 feet and have their own
built-in lifts. They are designed to
withstand a gale of 120 miles an hour.
In 1927, the voice of a person
speaking from London to New York
passed through the International
Telephone Exchange in London and
then to Rugby. The receiving station
was at Hulton, Maine, U.S.A., 2,990
miles away. From Hulton, the
speaker’s voice was carried by land line
to New York. In the reverse direction
the speech of the New York
subscriber was conducted by
underground cable to a transmitting
station at Rocky Point on Long
Island. The radio signals from this
station were received at a Post Office
receiving station at Wroughton in
Wiltshire, a distance of 3,350 miles.
From there the speaker’s voice was
conveyed to London by underground
cable. Only one call could be handled
at a time and it is little wonder that the
price of a three-minute call was ^15—
a considerable sum in 1927.
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The Transatlantic telephone service
which was started from Rugby radio
station in 1927 used frequencies in the
long waveband. This is the smallest of
all the wavebands. Consequently, the
number of telephone channels which it
can accommodate is very restricted.
This was one reason why later long
distance radio telephone circuits used
frequencies in the short waveband.
Another reason was that transmitters
operating in the short waveband need
less power. The part of the radio
spectrum where by far the greatest
number of telephone channels can be
accommodated is the microwave
band. Unfortunately, at these
frequencies it is necessary to have a
'line of sight' path between stations
and even when there are no intervening
hills, etc., the range of micro waves is
restricted by the curvature of the
earth. This is why, for many years,
microwaves were used exclusively for
short distance communication.
Today, space technology has given
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microwaves a new importance. A
satellite at a height of several thousand
miles is within 'sight' of almost half
the earth's surface. It is therefore in an
ideal position to act as a microwave
relay station.
On the lothjuly, 1962,'Tclstar’,
the first broadband active
communications satellite, was
launched into orbit from Cape
Canaveral, U.S.A. It circled the earth
once every 158 minutes at a height
varying between 600 and 3,500 miles.
The next day, 'Tclstar' was used to
transmit the first high-definition
television pictures across the Atlantic
and people in Europe were able to
watch events in the U.S.A, as they
actually happened. These transmissions
caused considerable interest and a
popular tunc was named 'Tclstar' in
honour of the satellite.
To enable Britain to receive signals
from space, the Post Office had built a
giant dish aerial 85 feet in diameter at
Goonhilly Downs on the Lizard

Peninsula in Cornwall. This massive
structure could be rotated on its base
and tilted to any angle so that the
aerial could be focussed on any point
in space within the limits of the aerial’s
horizon.
Because 'Tclstar' circled the earth
every 158 minutes, it was visible from
Goonhilly for just a few minutes at a
time. For the rest of its orbit it was
below the horizon. When the
satellite appeared above the horizon
the Goonhilly aerial needed to be
focussed on it as quickly as possible. It
would then follow its path as it passed
across the sky at between 11,000 and
18,000 m.p.h. until it disappeared
below the horizon again. The
intermittent nature of the service given
by 'Telstar' was a serious disadvantage
and reduced its usefulness for many
forms of telecommunications where a
continuous service is required. One
suggested solution was to have a series
of satellites so that as one was about to
disappear below the horizon, another

'Telstar'
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would just be appearing. The ground
stations would have to change from
one satellite to another without
interrupting service. Even if such a
scheme were workable, it would be
very complicated but, fortunately, a
much better idea had already been
suggested.
The story of the next, and possibly
the most important, development in
space communication started in the
Somerset village of Bishop’s Lydcard
where, in the 1930s, there was a boy
called Arthur Clarke. Now young
Arthur was interested in telephones
and he knew how telegrams were sent
because he came from a Post Office
family. His mother was a telegraphist,
his father a telephone engineer, and
his aunt was the local postmistress.
Later he too, worked for the Post
Office for a time. But his great
interest was in rockets and their
potential use as vehicles in space. He
was frequently to be found explaining
to his fellow pupils why a rocket was
able to function in vacuum. His
knowledge of space mathematics
impressed both his schoolfricnds and
his teachers. His physics master in
particular gave him encouragement
but, in the end, had to admit that his
pupil knew more about rockets than

he did.
Arthur joined the Royal Air Force
and became a radar officer. He took a
science degree and, in 1945,
twelve years before the first satellite
was launched, he wrote an article in
the magazine 'Wireless World.’ It
contained his idea which, years later,
was to revolutionise space
communication.
To understand what he had in mind
it is necessary to know a little about
satellites. Imagine a conker on a string.
Everyone has swung a conker round
and round or done the same thing with
something similar. We know that its
momentum pulls the conker away
from the person’s hand while the
string stops the conker from flying
outwards. In the same way, all earth
satellites revolve around the earth and
their momentum, in the absence of
any other force, would cause them to
fly off into space. But gravity is
constantly drawing them towards the
earth and, when a satellite is in circular
orbit, these forces exactly cancel out.
Now, the further a satellite is from the
earth, the weaker will be the pull of
gravity, and to maintain a circular
orbit there must be a compensating
reduction in momentum and the

satellite must move more slowly.
His study of space mathematics
showed Arthur Clarke that there was
one critical height, 22,300 miles, at
which a satellite would orbit the earth
once every 24 hours. If, therefore, a
satellite orbited the earth above the
Equator at this height, travelling in the
same direction as the earth's rotation,
it would keep pace with the rotating
earth and, from the ground, appear to
be stationary. This is called a
'syncronous' or 'geo-stationary' orbit
because the orbit of the satellite is
synchronised with the earth's rotation.
Arthur’s idea was to put a
communications satellite into a
synchronous orbit so that it could
provide a continuous service for the
ground stations below.
Today, Arthur C. Clarke, the
inventor of the synchronous
communications satellite, is best
known as an author of science fiction,
although he has also written a number
of non-fiction books about space or
communications.
The first synchronous communication
satellites were the experimental
'SYNCOM' series which became
operational in 1964. Then, on 6th
April, 1965, 'Early Bird' (INTELSAT
I), the first commercial synchronous
communication satellite was launched.
It was positioned on the Equator
above the South Atlantic and was able
to provide a permanent service
between Europe and America,
relaying 240 telephone conversations
or a single television programme.
In July, 1969, the normal day-to-day
routine of the Post Office ground
station at Goonhilly was interrupted
for a while when it became the
European terminal for the television
coverage of Man's first steps on the
moon during the Apollo 11 mission.
The development of the synchronous
communication satellite has been so
rapid that today the number of
simultaneous telephone conversations
that a satellite can relay is numbered in
thousands. Post Office engineers have
played a leading part in the
development of ground stations which
work with satellites. The Britishdesigned steerable dish aerial that was
built at Goonhilly in 1962 was the
first of its type. Dish aerials were
subsequently adopted throughout the
world for space communication.
Today, the Post Office has two
ground stations. The first at
Goonhilly and the second at Madlcy,
in Hereford.
19

A Question of Degree

H

Post Office engineers have always kept
in step with the latest developments in
communication and very often they
have led the way. The name of 'Dollis
Hilf in North London where, for
many years, the Post Office did its
research, became famous with
telecommunications administrations
throughout the world. It was Dollis
Hill engineers who designed and built
the world’s first programmable
computer. Today, the Post Office
Research Department has outgrown
the accommodation at Dollis Hill and
the backroom boys have moved to a
new home at Martlesham near
Ipswich. There can be no doubt that
the name 'Martlesham' will become
as well-known to foreign
telecommunications administrations
as the name 'Dollis Hili'.
It is not surprising to learn that our
own Post Office is so much to the fore
in communications when you have
met and talked with Post Office
engineers about their work. They have
always accepted each new invention as
'just another job’. After all,did not
their own Engineer-in-Chicf, Sir
William Preece, speaking over threequarters of a century before the first
satellite^as launched, declare that
'Signalling between one planet and
another is merely a question ofdegree' ?
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Teachers who would like to know
more about Post Office publications
for schools should write to their local
Telephone Managers or Head
Postmasters respectively for tele
communications and postal material.
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