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EMI Emitran Cameras used at the opening of the
London TV Service in 1936.

Television celebrates its Silver.Jubilee this year
—thanks to the pioneer work of Isaac Shoenberg
and his brilliant Tesearch team at EM|. Labora-
tories in the early 1930's. i
This dedicated team gave Britain a world lead in
televisfon, when in 1936 the BBC transmitted the
first regular public high-definition programmes
using the elegtronic system developed by
Mr. Shoenberg and his colleagues That system
is the basis of tetevision as used throughout the
world today.

The lead, established by EMI twenty-five yeats
ago has never been relinquished. It is reflected
today in the most up-to-gate range of Television
Broadcasting and Studio Edquipment in the
world. (See back cover).

ISAAC SHOENBERG MIEE
Director Electric & Musical Industries Ltd. Bo”
Pinsk, Russia 1880. Developed. earliest Rus sian
transmitting stations. Came to Britain /1914,
General Manager Columbia Gramop:.one Co
1928. (Merged with Gramophone Co' « form EM!
Ltd) Director of Research EMI 1%71. Awarded
Faraday Meda! 1954.
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See things steadily,
see them whole-
see them on

Emmitape
for video recording

From E.M.., the people who were first in television,
comes Emitape for video recording, the tape that’s used
whenever quality and accuracy of recording are impor-
tant. All over the world, people know that they can rely on
Emitape for vision and sound recording. Here in Britain,
Emitape is used by the B.B.C. and commercial television.

YEARS OF EMI TELEVISION

EMITAPE DIVISION, E.M.I Sales and Service Ltd., Hayes, Middlesex, England.
Telephone: Hayes 3888. Cables: Emiservice, London.




FOR EVERY 1
PURPOSE THERES
A FIRNT-CLANS
FILM FROM

ILFORD

The Ilford range of cine negatives has
long been famous in Britain. It is used
widely for feature films and frequently
in all the big television studios. Best
known of course are the two classic
negatives FP3 and HP3. For work that
calls for fine grain and reasonable speed
Ilford FP3 gives high resolution and
wide tone range. Ilford HP3 offers a speed
that gives greater depth of field without
extra lighting, and without obtrusive
grain—qualities that make HP3 speci-
ally valuable for night exteriors and
newsreel work.

Then of course there’s HPS for shoot-
ing with low-key lighting, while the
exceptionally fine grain of Pan F makes
it ideal for telerecording work.

All over the world the Ilford name guar-

antees superlative quality in negatives,

which when coupled with Ilford fine-grain

positives, ensures first-class results on
the screen.

FP3 HP3 HPS PANF
ILFORD GINE NEGATIVES

ILFORD LIMITED - ILFGRD - ESSEX
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Wider Angle?

The Praying Mantis, of which there are over a

thousand different species, can cover a field

of vision in excess of 300 degrees in search

of its prey. Admittedly this is partly achieved

by a turn of the head, an unusual thing for

most insects, but the greater part of this wide

angle field of vision is covered by its very -

large eyes. These consist of hundreds of small .+~

‘eyes' each producing a tiny part of the whole rd

picture in a mosaic view, evidently biurred 4

except at the central point, as insects eyes .~

cannot change focus like those of human f'beings.
i
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And covering an equally wide range of vision is
the complete range of lenses for Television by
Taylor, Taylor & Hobson.

Lenses of superb brilliance and definition to fit

r==
any camera, Image Orthicon or Vidicon. Zoom lenses 5
hand operated or servo operated remote controls.

Fixed focus lenses to suit all applications
all with the Taylor, Taylor & Hobson world wide

reputation for technical perfection.

Please write for literature.

TAYLOR, TAYLOR & HOBSON
STOUGHTON STREET, LEICESTER, ENGLAND.

TELEPHONE : LEICESTER 23801 TELEGRAMS: ""LENSES, LEICESTER, TELEX," TELEX: 34533
LONDON OFFICE: 37/41 MORTIMER ST., LONDON. W1. ENGLAND. TELEPHONE: MUSeum 5432

A DIVISION OF RANK PRECISION INDUSTRIES LTD




LONDON, 1961. PRICE 2s. 6d.

FROM THE PIONEERS
TO A LEGEND IN
A QUARTER CENTURY

When the B.B.C. inaugurated the
world’s first high-definition tele-
vision service 25 years ago, there
were 50 receivers to pick up the
programmes. Today there are nearly
90,000,000 licenced sets throughout
the world.

These figures dramatically illust-
rate the expansion of the art —or
industry, if you prefer. Its growth
has been so fast and fantastic that
already its origins appear to be
misty. Some names have become
legendary, others have been forgot-
ten in a way that usually takes a
process of many decades rather than
this brief quarter century.

29

vears of
world
television

When researching into the early
development, it is heartening to
see how much is owed to individ-
uals, pioneers who were obsessed
with the magical prospect of send-
ing pictures through the air. To
these quiet visionaries this publica-
tion is respectfully dedicated.

Of necessity it is primarily con-
cerned with the technical aspects,
but as with other new industries
television has stimulated vastly di-
vergent fields of human endeavour—
from the graphic arts to the pro-
duction of commercials. To deal
thoroughly with this complex would
therefore require several volumes.

m%&.ﬂw

EDITOR, INTERNATIONAL TV TECHNICAL REVIEW



Behind the Screens

When the first television signals |eft the Alexandra Palace and nosed their
way through the ether Strand-Electric had been lighting theatre stages for
25 years. They had already developed the first Light Console by which one
man could control the whole of the lighting of the largest theatre.

Thus it was that Strand Electric wefe requested to supply the Television
lighting control system fecr the first hiaghxxﬂ;efinition broadcasts from Alexandra
Palace in 1936. Strand havs continued t6 meet the BBC’s exacting require-
ments ever since with developments such as the memory preset and more
channels in even more compact consoles.

It followed raturally that this proved success of Strand lighting control
systems would lead to thzir adoption by the independent companies who
came to share the networks in 1955,

Now the rew BBC TV centre, every independent programme company in
Britain and a score or more studio$ abroad are using Strand remote control
systems exclusively.
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ATV Elstree

THE STRAND: ELECTRIC & ENGINEERING CO. LTD.

29| KING-ST:, COVENT (GARDEN, LONDCN, W.C2
and at MANCHESTER, GLASGO W} DUBLIN, MELBOURNE, TORONTO

CFTO — TV Canada
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P. W. Plumb Outlines the More Significant Developments in the History of Television

FRIMCIPLE OF BAIRD TRANSMITTER

YEARS OF IDEAS AND EVOLUTION

The long and fascinating story of the research into the proposition of transmitting a picture by
mechanical and electronic means is told briefly in this article. Illustrated above are two of the
various important developments which are not themselves an essential part of modern television
but nevertheless lent momentum to the following through of what was then an exciting idea and
is now an important element of society throughout the world.

THE invention of television can be
attributed exclusively to no one indi-
vidual or nation. Many technological
marvels combine to make television
possible and inventors of several
nations must be credited with the dis-
covery and development of these.
Nevertheless many of the most import-
ant discoveries took place in Britain,
the outstanding figure in the develop-
ment of television, J. L. Baird, was
British and this country saw the first
practical demonstration of television
and the first regular public service in
the world. These are matters of fact
and must outweigh any nebulous claims
based on ideas put forward but not
developed or experiments made without
practical following up.

The complete story of the origin
and development of television would
fill a very large book indeed and in
these pages can only be attempted
an outline of the subject. It is hoped
that within these limits due recogni-
tion can be given to those scientists
and engineers who played the most
prominent parts in the whole story
and that some of those who have
perhaps not had their due share of the

credit may receive some of the recog-
nition they deserve.

The discovery of
Selenium— 1817

Perhaps the first significant date
in the origins of television was the
discovery of the element Selenium in
1817 by the Swedish chemist Berze-
lius. A member of the same chemical
family as Sulphur and Tellurium,
Selenium was found to have a very
high resistance to the passing of a
current of electricity under normal
conditions. Not until much later, how-
ever, was it discovered that Selenium’s
resistance altered considerably on ex-
posure to light.

The electrochemical
effect of light— 1839

Fundamentally, television depends
on the phenomena known as photo-
electricity or the physical changes
which are produced by light. The
original discovery of these effects was
made by Alexandre Edmond Bec-
querel, a member of a family of

6

French scientists of distinction. He
observed that an electromotive force
was generated between two electrodes
immersed in a suitable electrolyte and
illuminated by a beam of light. This
discovery could not be put to prac-
tical use until 1873 when the further
important quality of Selenium was
discovered.

Early attempts at electrical
transmission of pictures

Before television became the goal
of inventors, experiments took place
to discover ways of electrically trans-
mitting still pictures from one point
to another. In 1842, Alexander Bain,
an important figure in the early history
of telegraphy and telephotography (or
facsimile) made a chemical recorder.
This apparatus consisted of metal let-
ters set up in a composing stick and
connected to an earthed battery. Five
metal brushes connected to five lines
were passed over chemically prepared
tape resting on an earthed conducting
plate. As the currents were received
over the line, marks were made on
the paper and a copy of the type
faces was obtained. Bakewell, another
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British scientist, made similar appar-
atus in 1847. The Abbe Caselli set up
a much more elaborate system in 1862
by which drawings, contours and
diagrams were transmitted over wires
by electric current. This system was
in practical operation for several years
between Paris and Amiens.

These systems, of course, provided for
only one picture at a time very slowly
and could not reproduce motion at all.
Although they laid the foundation for
the modern facsimile transmission of
text and pictures and introduced the
process of synchronous sequential
scanning they did not stimulate much
thinking towards the transmission of
scenes involving motion.

The light properties of
Selenium— 1873

In 1873, Willoughby Smith reported
in a letter which was published in the
Journal of the Society of Telegraph
Engineers (vol. 2, page 31, 1873) that
in using some high resistances comp-
osed of selenium it had been discov-
ered that the instruments behaved
erratically when the sun shone on the
resistances. This had been traced to the
fact that the electrical resistance of
selenium decreased when exposed to
light. The discovery was made by May,
Smith’s chief assistant at his Green-
wich works during practical experi-
ments with the submersion of long
submarine cables, at Valentia in the
West of Ireland, the terminal station
of the Atlantic Cable.

This discovery, coupled with the
invention of the tefephone by Bell in
1875, led to numerous theoretical
schemes for ‘‘seeing by electricity.”” The
schemes, however, came to nothing
largely owing to the lack of many
other technical facilities which had
not yet been developed.

G. R. Carey

One of the earliest, and most prac-
tical of these schemes was that put
forward by G. R. Carey of Boston in
1875. He planned to build a trans-
mitter consisting of a mosaic of light-
sensitive selenium cells and a receiver
consisting of a mosaic of electric lights,
against which would be pressed a
sheet of sensitised paper. It required
however a very great number of con-
ductors. A second scheme by Carey
incorporated the elements of a prac-
tical mechanism for scanning the
image and required only the use of a
single line-wire for transmitting the

signal currents. The clockwork scan-
ning mechanism at transmitter and
receiver had no synchronizing device
and for this, and other, reasons it
seems that Carey never put his ideas
in practice although he published a
full account of them in Design and
Work (vol. 8, page 569, 1880).

Ayrton and Perry

Another scheme probably developed
at about the same time as Carey’s was
that of Ayrton and Perry of which an
account was published in 1880 in
Nature (vol. 21, page 589, 1879-1880).
The apparatus consisted of many
wires for transmission purposes each

to members of the Royal Institution,
the Physical Society and the British
Association for the Advancement
of Science. In 1908, the Science
Museum acquired what is probably
the second of the two machines he
constructed. In the transmitter a
shadowgraph image was projected on
to the front of the box with a pin-hole
aperture containing a selenium cell.
The image was scanned by the rise-
and-fall motion of the box and its
slow lateral traverse, which was made
possible by means of a cam mech-
anism. The receiver consisted of a
platinum-covered brass cylinder
mounted horizontally on a spindle

Earliest experimental model of German cathode-ray tube television receiver
(Dieckmann 1906).

having a selenium cell connected to
it. At the receiving end, a correspond-
ing number of magnetic needles
operated in unison with the action of
the selenium sells, so that each time
a magnet moved light passing through
an aperture was either shut off or
allowed to pass on. The back of a
small square of ground glass received
the light and a picture was built up
from the many such cells forming the
receiver.

Shelford Bidwell

The practicality of many of these
schemes may be questioned but that of
Shelford Bidwell cannot be disputed. In
1881 he demonstrated his apparatus
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similar to that of the transmitter and
coupled to it for demonstration pur-
poses. The receiving drum carried
paper soaked in potassium iodide on
which was traced the image transmit-
ted. A platinum point was attached
to a flexible arm and traced out the
lines upon the paper with an intensity
which varied in accordance with the
current through the selenium cell.
Other scanning methods were prop-
osed by various inventors of whom
Leblanc had one of the most
interesting ideas. This was to use a
small mirror arranged to oscillate
about two axes simultaneously on
widely different frequencies so that
each little area of the image was
projected in turn on to a selenium cell.




Nipkow’s scanning disk — 1884

It had become obvious that it would
be necessary in order to produce
pictures without using thousands of
conductors between the transmitter
and receiver to dissect the picture
in various ways and transmit each
element in quick succession. In
addition to those attempts at scanning
mentioned above there were several
other ideas put forward. Of these, the
one which has played the biggest part
in developing television is the Nipkow
Disk. Paul Nipkow was a Russian
engineer who invented a television
machine and patented it in Berlin in
1884 (German Patent No. 30105). It
seems to have been theoretical only
as there is no other record of his work
but this Patent. The scanning disk was
of large diameter with a series of small
holes near the preiphery arranged in
the form of a spiral. Only a small
area of image compared with the size
of the disk could be scanned but it
could be used with the stationery
optical systems available at that time.
Light from the object whose image
was to be transmitted would fall on
a selenium cell behind the disk and
would be converted into a modulated
current. The signal would travel by
wire to the receiver where there would
be a similar disk through which the
viewer would watch the image built
up on flint glass. The small currents
passed by selenium and the absence
of any means of amplification prev-
ented this system working practically
although the theory contained all the
basic elements of a workable television
system.

The mirror drum

The other important early scanning
system was the mirror drum first used
by LI B. Atkinson in 1882 whose
apparatus is now in the Science
Museum.  As no description was

Boris Rosing’ television
system using cathode-ray
tube receiver (1907). 9 8

published at the time, L. Weiller is
generally recognised as the inventor of
this method which he proposed in
1889, the year Edison invented the
motion picture. A series of mirrors
was mounted around the circum-
ference of a wheel, each mirror tilted
at a slightly different angle from the
one following or preceding it. As the
drum rotated, the light from each
mirror reflected a different part of the
scene to be scanned on to a light sen-
sitive element. This system provided
greater reflecting power than the
Nipkow disk and was used as the

A development of
the cathode ray
tube by' Karl F
Braun, who perfe-,
cted a tube in 1897
with a fluorescent
screen bombarded
by a stream of
electrons.

basis for many subsequent mechanical
attempts at picture transmission.

Unsuitability of Selenium

After many theoretical schemes and
patents granted to inventors in several
countries the activity generated largely
by the discovery of selenium’s light
sensitive properties it seems that
eventually that element’s unsuitability
became recognised. The main draw
back was the time-lag of selenium
and its consequent insensitivity to
rapid light changes. Enthusiasm died
down and the flow of ideas for tele-
vision systems ceased.

The Cathode-ray tube

Meanwhile, the various devices
which were to be found to be essential
to the electronic television system
were being discovered, developed and
perfected. The father of the X-ray, the
neon sign, the camera tube, the
television receiver tube and the fluor-
escent lamp was the Crookes tube
invented by Sir William Crookes, a
wealthy English business man and one
of the great figures in the field. The
negative terminal through which
electricity passed into the partial



Campbell  Swinten’s
system of television

using cathode-ray
tubes as transmitter
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and receiver (1911).
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vacuum of the glass tube was called
the cathode and the discharge of
electricity through the tube became
known as cathode rays.

Karl F. Braun perfected a cathode-
ray tube in 1897 which had a fluor-
escent screen at the end which was
bombarded by the stream of electrons.
The point of impact was thus visible
and the beam could be moved by
means of an external magnetic field
to fall on any point of the screen.

Boris Rosing

In 1907, a teacher at the Technol-
ogical Institute of St. Petersburg, Boris
Rosing, first suggested the use of the
cathode-ray tube as the receiver in a
system of electrical transmission of
images. He was granted a British
patent (No. 27,570). The transmitting
system was to use two mirror drums
revolving at right angles to each other
at different speeds to scan the image.
Unfortunately successful results were
not obtained largely because of the
lack of any means of amplification. A
second patent issued in 1911 proposed
different ideas but without any great
improvement in results.
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Zworykin’s earliest form of cathode-ray receiving tube (1923).

A. A. Campbell Swinton

At about the same time as Rosing’s
activities, A. A. Campbell Swinton
was proposing entirely independently
of Rosing’s ideas a system of high-
definition television. Shelford Bidwell,
still interested in the idea of television,
had written to Nature (vol. 78, page
105, 1908) concerning the impractic-
ability of a mechanical television
system suggested by Armengaud of
Paris. Campbell Swinton wrote a reply
to this letter Nature, (vol. 78, page 151,
1908) in which he suggested that ‘‘the
problem of obtaining distant electric
vision can probably be solved by the
employment of two beams of cathode
rays (one at the transmitting and one
at the receiving station) synchronously
deflected by the varying fields of two
electromagnets placed at right angles
to one another and energized by two
alternating electric currents of widely
different frequencies, so that the
moving extremities of the two beams
are caused to sweep synchronously
over the whole of the required surfaces
within one-tenth of a second necessary
to take advantage of visual persistence.

Indeed, so far as the receiving appar-
atus is concerned, the moving cathode
beam has only to be arranged to
impinge on a sufficiently sensitive
fluorescent screen, and given suitable
variations in its intensity, to obtain
the desired result. The real difficulties
lie in devising an efficient transmitter.
. . . Possibly no electric phenomenon at
present known will provide what is
required in this respect, but should
something suitable be discovered,
distant electric vision will, I think,
come within the region of possibility”.

Although at about this time De
Forest was developing his audion
several of which by being coupled
together could form a cascade amp-
lifier to build up a feeble signal to large

proportions, there was then no
practical amplifier available, radio
communication and vacuum tech-

niques were in their early days and
photocells were inefficient. Campbell
Swinton recognised the difficulties
inherent in his scheme but had clearly
indicated the basis for future devel-
opment.

In November, 1911, he gave a
Presidential Address to the Rontgen
Society in which he gave much more
detailed information about his scheme.
Campbell Swinton never built the
apparatus he described but the Mar-
coni-E.M.I. Company built a working
model in 1937 for the Television
Exhibition at the Science Museum.

The year of importance— 1923

1923 was a year of great importance
in the history of television. In that year
J. L. Baird and C. Francis Jenkins
began their experiments into low-
definition television and V. K. Zwory-
kin filed his patent application for his
new camera tube later called the
Iconoscope. C. Francis Jenkins of the
United States, was one of the early
developers of the motion pictures and

10

Early Zworykin cathode-ray receiving tube (1933).
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had founded in 1916 the Society of
Motion Picture Engineers. He was a
prolific inventor and in 1923 had
successfully transmitted still pictures
by wireless. He then turned his
attention to the transmission of
moving images by radio and devised
a scanning system which used a pair
of special circular glass prisms with
belled edges. The angle of bevel
changed continuously around the
circumference of each disc and by
rotating one disc many times faster
than the other the whole surface of
the image could be scanned.

At about the same time in Austria,
a Hungarian inventor, Dénes von
Mihdly experimented with a system
employing a small double-sided mirror
rotating on an axis of a stationery
drum which had small mirrors on its
interior surface. This system was later
developed and called by Mihdly the

experiments carried out with very
little money or proper equipment.

In April, 1925, shoppers in Self-
ridges Store in Oxford Street were
handed leaflets which proclaimed the
demonstration on one of the upper
floors of the building of a practical,
albeit crude system of television. This
was Baird’s three week demonstration
of his television apparatus made from
worn out electric motors, biscuit tins,
a hat box, darning needles and bicycle
lamp lenses. It was the world’s first
public demonstration of television
although Baird had accepted Gordon
Selfridge’s offer of £25 per week for
financial reasons rather than the pub-
licity. A paper mask was the first
object thus televised and this and the
apparatus are preserved in the Science
Museum. The press had already
become interested in his experiments
at Hastings and the resultant publicity
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details of early
Zworykin  cathode-
ray receiving tube
(1933).

which he claimed trans-
mitted simple geometrical silhouettes.

“Telehor”

J. L. Baird

John Logie Baird is probably the
best known name in the development
of television and his true part in it has
been a matter for great controversy.
He was the son of a Scottish Minister
and was born in 1888.  Ill-health
haunted him all his life particularly
in his youth. He started on a career
in engineering and began his life-long
interest in developing a workable
television system while he was at
Glasgow University studying electrical
engineering. Later he abandoned
engineering temporarily to try a com-
mercial career which was successful
until his health broke down and at the
age of 34 he left London to seek
quietness and improved health in
Hastings. Here he devoted himself to

enabled Baird to raise a small sum
to finance further experiments. In
January, 1926, he invited members
of the Royal Institution to witness a
demonstration of his improved appar-
atus and so many accepted that they
had to enter his laboratory in Frith
Street, Soho, in batches of half a
dozen at a time. Here many of them
sat in front of the transmitter and
were recognised by colleagues watching
the receiver in the next room.

Baird’s apparatus

Baird used for scanning the subject
a Nipkow disk of cardboard with 32
lenses. Mounted on the same shaft
were two additional disks, one with
a large number of radial slots and
the other with a single spiral slot.

The front disk was revolved at 800
revs per minute causing a series of
images of the object to be passed
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through the aperture to the light
sensitive cell. On the way the light
was broken up by the slots in the
second disk which revolved at 1000
revs per minute. The disk having the
spiral slot gave a backwards and
forwards motion to the slot admitting
light to the cell and divided the image
into a greater number of strips. At
the receiving end the apparatus was
practically identical with the variations
of the light intensity forming an image
on a ground glass screen. Synchronism
was obtained by using two motors, a
direct current motor supplying the
driving power and an alternating cur-
rent generator which sent out a syn-
chronising signal.

The image achieved measured only
11 by 2 inches with pronounced
flicker but it was possible to recognise
the faces televised.

Baird gave frequent demonstrations
in the next few years, retaining public
interest and spurring on other inven-
tors. In May, 1927, he televised his
low definition images between London
and Glasgow over telephone wires and
in 1928 he sent images from London
to New York without wires and from
London to the liner Berengaria in mid-
Atlantic. Earlier, he had demonstrated
the “Noctovisor” in which the subject
to be televised is in total darkness by
making use of infra-red rays and which
was thought to be useful in fog penet-
ration. Another device was the
*“ Photovisor,” or the storage of tele-
vision images on wax so that the image
can be reconstructed when required.
Simple colour television and stereo-
scopic television were demonstrated
to the British Association in Glasgow
in August, 1928, and stereoscopic
televiston in natural colours was also
the subject of experiments.

The main drawback of all this was,
of course, the extremely low definition.
The picture had a definition of 30 lines
with a repetition frequency of 5 frames
per second.

In 1929, the B.B.C. and the Baird
Television Company made arrange-
ments for the regular transmission
of television pictures on an experi-
mental basis from the London station.
Transmissions were made on five days
each week for half-hour periods with
the same definition of 30 lines but
a repetition frequency of 12.5 frames
per second. The Baird Televisor was
the first television receiver to be
offered for sale to the public in Feb-
ruary, 1930, at a price of 25 guineas.
Until 1932, the B.B.C. had no share
in either the technical or the



programme aspects of the transmission,
but of course the Corporation watched
the progress made very closely. In
that year they took over responsibility
for the transmission of programmes.

Progress in the
United States

In the United States progress on
the development of low-definition
systems was being made notably in
the Bell Telephone Laboratories. In
April. 1927, an experimental demon-
stration was given of television both
by wire between Washington D.C.
and New York and by radio between
Whippany, New Jersey, and New
York, a distance of 22 miles. Two
sizes of receiver were used, the smaller
one being primarily intended for use
with the telephone so that people in
New York could see their friends
in Washington when they telephoned
them. A public-address system was
used with the larger screen so that
the voices of entertainers could be
heard as well as their pictures seen.

The introduction of
high-definition

The entry of the B.B.C. into the field
by purchasing a complete transmitter
from the Baird Company is a suitable
time to pause and briefly review the
position up to that time — 1932.

Since the middle of the nineteenth
century, individual scientists, engineers
and experimenters had been striving
after the goal of practical television.
Patents had been taken out, experi-
ments and demonstrations made,
theories advanced, solutions to prob-
lems suggested. Mechanical systems of
television had worked successfully but
the low-definition pictures obtained did
not suggest prospects of commercial
uses.

In the later 1920’s, however, and par-
ticularly after the theories put forward
by Campbell Swinton, the possibilities
of electronic television and consequent
high-definition pictures attracted the
larger radio and electrical firms. Re-
search then became conducted behind
closed doors, and results were not pub-
lished although patents gave some indi-
cation of progress. It becomes less easy
for the chronicler to assign definite
dates to developments and discoveries
in what was now to become a race
between interests.

V. K. Zworykin.

V. K. Zworykin was born in Russia
and had studied under Rosing at St.
Petersburg, going to the United States

in 1919. In the Westinghouse Research
Laboratories he worked on a form of
camera pickup tube for television on
the general theory put forward by
Campbell Swinton although apparently
not aware of Campbell Swinton’s work.
The Iconoscope as it was named was
the subject of a Patent application in
1923 but this was not granted until
1938. Zworykin also worked on a
special cathode-ray tube to be used
as a picture screen in an electrical
system of television. Zworykin realised
the limitations of mechanical methods
of scanning and steadily worked on
improving his all-electrical system. He
patented another tube similar to the
[conoscope but adapted for colour tele-
vision.

P. T. Farnsworth' and others

Also in America at about the same
time P. T. Farnsworth was developing
and perfecting his
non-storage dissec-
tor tube. This was
not as sensitive as
the iconoscope but
provided a sharper
picture and work-
ed, not on the prin-
ciple of focussing
on a mosaic but of
focussing on to a
photocathode with
a thin coating of
light sensitive ma-
terial. In England,
C. E. C. Roberts,
and in Germany,
Dieckman and Hell
were working on
similar tubes.

E.M.I.

In England, sev-
eralcompanies
were engaged in a
serious study of the
problems of tele-
vision. Besides the
Baird Company,

there were the
Gramophone Com-
pany, Scophony

Ltd., and the Cos-
sor Company as
well as others.

The Gramophone
Company had a
team under the lea-
dership of G. E.
Condliffe and C. O.
Browne and they
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successfuly demonstrated in January,
1931 a mechanical system using five
channels, each of 30 lines, to make up
a 150 line system with a frequency of
124 times a second. In 1931, the
Gramophone Co., the Columbia
Gramophone Co., and others merged
to form Electric and Music Industries
Ltd. Isaac Shoenberg, Russian-born,
who had studied at the Kiev Techno-
logical Institute and had come to
Britain in 1915, was appointed Director
of Research. In his team were A. D.
Blumleim. P. W. Willians and other
engineers. Under Shoenberg’s guid-
ance mechanical scanning was im-
proved to provide pictures of 180 lines
from film originals and later a 243
line picture was achieved. In 1932,
however, the obvious limitations of the
mechanical system led EZM.L. to con-
centrate on the electronic method.
Developed independently of Zworykin.

o :
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Early American cathode-ray tube television receiver (Farnsworth 1931).



The first television signal received from a train (Britain 1932).

they produced the Emitron pick-up
tube for which Dr. J. D. McGee was
largely responsible. Great progress was
made without a great deal of publicity
and by 1935 the choice of definition
standards faced E.M.I. The research
team was by no means united in its
opinion but finally, in that year
Schoenberg decided upon the very high
definition for those times of 405 lines,
with interlaced frames giving 25 pic-
tures/second.

The first public service

The B.B.C. transmissions continued
with growing interest from the nation
and the government itself. In May,
1934, a House of Commons Committee
was appointed “‘ to consider the relative
merits of the several systems and on
the conditions under which any public
service could be provided . Evidence
was taken from representatives of firms,
societies and from individuals and a
delegation visited America and another
went to Germany. In both countries
roughly parallel technical progress had
been made but all transmissions were
on an experimental basis. The Selsdon
Commiittee reported to the Government
and as a result the B.B.C. were en-
trusted with the inauguration of the
television service.

Two companies were chosen to pro-
vide the apparatus — Baird Television
and Marconi-E.M.I. The Baird Com-
pany used three pick-up methods.
Firstly there was Baird’s mechanical
scanning system operating on a 240
line standard with 25 frames/second
sequentially scanned. Next there was

the use of the Intermediate-film method
permitting the televising of large studio
entertainments. The mechanical scan-
ning method required the studio to be
in darkness except for the subject and
was unsuitable for much television
other than interviews and close-ups.
The film: process involved the photo-
graphing of the scene to be transmitted,
the immediate development and then
the negative was passed into the scan-
ning unit. There was a 60 second delay
for developing and fixing and the
method had its obvious disadvantages
compared with instantaneous methods.
The third method was to be the use
of an electronic type of television
camera developed under licence from
the Farnsworth Television Laboratories.
Baird had unfortunately discouraged
his staff from research on their own
electronic camera until it was too late
to catch up with the others in the field.

Marconi-E.M.I. used the system
perfected in the E.M.I. Laboratories
using the 405 line standard which was
far better than the Government’s mini-
mum stipulation of 240 lines.

Each company’s system was to be
used alternately for a week at a time.

On November 2nd, 1936, at 3.30 p.m.
the worlds first regular service came
into being. For this first transmission
both systems were used and speeches
were made by Sir Harry Greer, Chair-
man of Baird’s (televised by the Baird
system) and by Mr. Alfred Clark,
Chairman of EM.I. (by the EM.L
system). The first simple programme
created tremendous interest and amaze-
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ment at the quality of the picture
received.

Transmissions continued on the
alternate week per system basis. Then
on November 30th in the disastrous
Crystal Palace fire the Baird Company
lost all their own equipment which had
been installed there in an experimental
studio and stopped all development on
the Farnsworth type camera. After
three months of the dual transmission
service came the expected announce-
ment that a single set of standards
should be adopted, the Marconi-E.M.1.
system being the one chosen. The
quality of their picture was higher, the
interlacing system gave much less
flicker than the sequential scanning
method and finally the electronic
camera offered the greatest scope for
development compared with the inter-
mediate film method.

The rest of the world

Britain had won the race to the first
public service. Overseas in various
countries there was great experimental
activity particularly in the United
States and Germany, Japan, Russia,
France, Italy, and others were prepar-
ing for public services some of which
had not materialised by the beginning
of the Second World War.

Success— and after

The B.B.C. went from success to
success. The Coronation on May 12th,
1937, was television’s biggest test to
that date. Despite the stormy condi-
tions, excellent pictures were received
as far afield as Brighton and Ipswich.
The televising of Wimbledon followed.
Plays, ballet, music, opera and more
sport — the Boat Race, the Derby,
cricket, boxing, rugby, all came to the
screens of the 23,000 sets licensed by
1939. In the first week of September,
1939, Alexandra Palace, the home of
British television was closed. The tele-
vision service was suspended for the
duration of the war and many of the
engineers and others concerned with
its development went on to hush-hush
work. Some of the E.M.I. engineers,
notably A. D. Blumlein, lost their lives
in the cause of the development of this
vital British weapon, radar.

Grateful acknowledgement is given to the Tele-

vision Society and the Society of Motion Picture

and Television Engineers for photographs and
diagrams with this feature.




likely to become partisan-

IT is 25 years since the world’s first
high-definition television transmissions
were put out by the B.B.C. I wonder
what would be the views of John Logie
Baird if he were alive today —if he
could see the enormous ramifications
of television, not only in the entertain-
ment field, but in its applications in
commerce and technology ?

Baird was a typical inventor. He
was a shy hesitant Scotsman, inspired
by a whole-hearted faith in the future
of television, but he cannot justly be
regarded as the true inventor of tele-
vision — that is an honour that must
be shared among innumerable workers.
Nevertheless it was his enthusiasm that
aroused practical interest in television
— that ultimately compelled the estab-
lishment to take note of it.

First Backer

Today television and the film are
becoming more and more closely inter-
linked. It is perhaps not realised that
the association is of long standing.

Back in the early days of the film
industry there was a fairground
showman, Will Day — a remarkable
character, and as complete an antithesis
to the quiet-spoken Baird as one can
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John Logie Baird is the mystery man of television, his part in the
development of the medium has never been clearly defined.
None of his patents are used today, yet there can be no doubt
that his dogged enthusiasm for television did much to stimulate
both official and public interest and bring about the first service
a quarter of a century ago. When discussing him, people are
he was either an inspired genius who
showed the world the way, or a backroom inventor whose
gadgets were of no practical value. Perhaps the truth lies some-
where between these extremes.
opinion and conjecture, the facts of Baird’s life prove him to
have been a remarkable man. Not only did he work on mono-
chrome TV, but also colour and 3D colour, on recording signals
on wax discs and the transmission of pictures across the Atlantic.
These bold experiments are enough to ensure his place in history.

But outside the realms of

imagine. Earlier Will Day had assisted
William Friese-Greene who had a
purely legal claim to be considered
the inventor of kinematography. As a
showman he foresaw the enormous
possibilities of television, and he was
so far as I know the first to back Baird
financially.

It was through Will Day that I first
heard of Baird and his work. But for
a long time I was not allowed to meet
him or to see his results: Will
Day was insistent that no reports should
appear in the technical Press, although
lay journalists were allowed to see his
results — and of course generally failed
to appreciate the potentialities of what
they saw. Am I being unfair in suggest-
ing that Will Day — a shrewd business
man — realised that Baird’s patents
would not stand investigation, and was
anxious to stall off technical examina-
tion until further progress had been
made ?

It was Will Day who installed Baird
in the historic laboratory in Frith
Street, Soho, London, where the quaint
equipment now on show at the Science
Museum was developed. Later, im-
proved premises were acquired in Long
Acre, and it was here that I first met
Baird and saw the prototype of the
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A Friend Recalls the Man Who Inspired Television
By R. HOWARD GRICKS, Hon. FBKS, FRPS

bl

with  which the
B.B.C. put out experimental transmis-
stons in 1929 — seven years before the
establishment of a high-definition ser-
vice.

30-line equipment

Gradually it became known that
Baird's work was being financed by
two brothers who at the time were
prominent in the film trade. Isadore
and Mark Ostrer were city financiers
who had bought their way into the
film industry, and were the founders
of what is today the vast empire ruled
by Lord Rank.

Large Screen

They provided Baird with well-
equipped laboratories at the Crystal
Palace—chosen of course because its
altitude lent itself to radio transmission.
Their prime interest obviously was in
large-screen television for the cinema ;
with their support Baird developed sev-
eral such systems, both mechanical and
of the lamp-screen type, in which the
picture was produced by 2100 flash
lamps energised mechanically under the

Televised image of one of Mr. Baird’s
engineer assistants.



BAIRD AND THE SHADOWY
BEGINNINGS OF TELEVISION

lllustrations for this feature have been kindly loaned by the Television Society

J- L. Baird in the Clyde Valley Power Co. sub-station at Rutherglen (1915)

Baird’s “Televisor” 1929. The aluminium black disc revolved at
750 r.p.m. carrying a spiral of 30 holes. The picture was viewed
through the lens at the right-hand side. As the source of light
was a neon lamp the picture appeared reddish and was composed
of 30 vertical lines (as against 405 in Britain). No sound re-
ceiver was incorporated — this had to be made separately, but
most people used the sound of their radio sets. Price about £30.

control of a photo-electrically scanned
film.

But I suspect that before long their
first flush of enthusiasm, inspired by
Will Day and by Baird himself, wore
off. For in 1933 the late Capt. A. G. D.
West, formerly of the BBC, was
appointed technical director of Baird
Television Ltd. (now Rank-Cintel Ltd.).

West was of course an electronics
man (he had worked with Lord Ruth-
erford at Cambridge) ; undoubtedly he
quickly realised the inadequancy of
the mechanical systems still favoured
by Baird. It seems there must have
been two divergent lines of develop-
ment within the one company.

On the one hand Baird produced the

taken in 1925,

equipments, mechanical and intermed-
iate film (the latter in conjuction with
T. Thorne Baker) with which the BBC
240-line service was launched in 1936
(alongside the 405-line Marconi-EMI
transmissions). On the other hand West
concentrated on electronic systems with
special reference to large-screen projec-
tion, and in 1938 and 1939 he gave a
number of demonstrations of large-
screen cathode-ray projection; equip-
ment was indeed permanently installed
in the Tatler Theatre, Charing Cross
Road.

I believe it was a fact that eventually
Baird was paid a regular salary on
condition that he stayed away from the
Crystal Palace. He was rather bitter
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The first television picture
ever produced. This is a
photograph of the image
seen on Baird’s first tele-
vision apparatus and was

at this outcome; but he maintained
faith in mechanical systems, and in a
small laboratory in the garden of his
house at Norwood I remember his
showing me several demonstrations of
his work.

He experimented with colour and
stereoscopy. It was in connection with
the latter that I first saw evidence of his
conversion from mechanical to elect-
ronic systems : he produced right-and
left-eye images on anodes inside a
cathode-ray tube which were viewed
through magnifiers. But of course his
work was by now hopelessly behind
that of other experimenters, notably his
old company.

Nevertheless, his name still counted,




Baird and Sir Ambrose Fleming in the “Baird Television” Studios at Crystal Palace, {935.

and as soon as the Ostrer company
dropped the name cof Baird Television
Ltd.,, it was perpstuated in a new
company, which of course still contin-
ues the name.

John Logie Baird was an altogether
typical example of an inventor who,
like all true inwventors, was before his
time. Remember that when he started
his experiments sound radio was still
a novelty ; the idea that electronics
could be applied to picture trans-

Above; Baird with his “Telechrome” tube for colcur

television projection.

Right: First demonstration of crude two-colour television by
Baird in 1928, using 30-line scanning disc with red and

green filters.

mission seemed at the time rather
fantastic (for a time I shared his faith
in mechanical systems, when 1 experi-
mented on a mechanical scanming
system for high definition). The modern
generation of technician, born into an
age of electronics, finds it difficult to
realise that for centuries all invention
bad been based on mechanics.

What actually did Baird invent ?
His transmitter and receiver employed
a disk with 30 square holes arranged

in a spiral — the device invented by
Nipkow a century ago. 1 remember
hearing that, unable to obtain a satis-
factory selenium cell (the modern
photo-cell did not then exist) he pro-
cured one from America by devious
means, and would in fact have been
in patent trouble had he not found
a replacement. I feel sure he never
designed an amplifier — he was a
mechanical engineer.

Signals on Record

Baird filed many ingenious patents
— one I remember related to the
recording of T.V. signals upon an
ordinary gramophone record, obviously
an idea which could be used only for
30-line signals. His patents included
large-screen projection, colour, stereo-
scopy. But so far as I know not one
of thess patents forms the basis of
any present-day equipment.

On the other hand, it would be
wrong to ignore his services to tele-
vision. It is probably safe to say that,
while many people had designed TV
systems on paper, nobody before him
had ever actually transmitted a
picture electrically. It was his enthusi-
asm which, in spite of his shy and
retiring nature, induced first Will Day,
then the Ostrer brothers, to back his
work, and ultimately served to con-
vince the Selsdon Committee that the
B.B.C. should inaugurate television
transmissions. It is to his enthusiasm
that we owe our present great industry.




LOOKING BACK ON THE

By D. C. BIRKINSHAW,
M.B.E., M.A., M.L.LE.E.

Superintendent Engineer, Television
British Broadcasting Corporation

I SUPPOSE there will be a few people who will realise
that the B.B.C.’s first active interest in television goes back
to 1928 when it watched with interest the experiments of
John Logie Baird. While it is not possible to say that
Baird is the inventor of television, or even that his methods
are those in current use, it is he who was the first to produce
an image of a scene through television. Shortly afterwards
the B.B.C. made available
certain periods on their Lon-
don sound broadcasting trans-
mitters, so that Baird could
attempt the transmission of
elementary pictures using a
standard of 30 lines. This led
to the B.B.C. in 1932 taking a
further step by building their
own 30 line television studio
on the same standard. This
ran from August 22, 1932, to
September 11, 1935, and it is
true to say that it was during
that period that we learnt many
of the fundamental rules of
operational television engineer-
ing which still apply in the more sophisticated operations
of to-day.

By the beginning of the decade, however, there were
other people working on television notably A. C. Cossor
and the E.'M.I. Co. Ltd. They and Baird also were doing
experiments on higher lines standards such as €0, 90, 120
and 180 lines. It may not be remembered that apart from
the 30 line transmissions other experiments were done from
Broadcasting House upon 120 and 180 lines in 1933.

By 1934 it was being seriously thought that this new
television business might perhaps be worthy of more serious
consideration, even to the extent of launching a public ser-
vice. What an extraordinary thought fhis seems to us now
when a large number of countries have established television
services, when television has become a major influence in
those countries which possess it, and when we have reached
the stage where there are many young people alive who
have never lived in a world witkout television !

The Government Committee appointed in 1934 by the
Government to look at all this reported in 1935 that a
public service should be started, beginning in London. How-
ever, they could not settle upon one system as being in their
view the best and it charged the B.B.C. with the extremely
difficult task of setting up two systems, one of the Baird
Co. on 240 lines and the other of the E.M.1. Co. on 405
lines. These were to be tried out against each other in

D. C. BIRKINSHAW
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PIONEERING DAYS

The first television play in the world ‘The Man with a Flower in
His Mouth’. Producer was Lance Sieveking (left)

open competition. The sites selected for this first joint
station was Alexandra Palace. The B.B.C. had the job of
setting up two systems instead of one, of dealing with two
companies instead of one, and of ensuring that in this
potent:ally difficult sifuation there should be an atmosphere
of harmony. This, which I suppose may be termed a
domestic problem, was obviously far from easy and was a
task ancillary to our public duty of trying to set up the
first public television broadcasting service on high definition
which the world had ever seen, a service calculated to be
acceptable to. and welcomed by, the public. I always think
it most remarkable that the Corporation accomplished this
task in the very short time between January, 1935 when
the Committee reported and November, 1936 when the
service started. Even so, this start was preceded by a
short preliminary canter in August, 1936. The Radio
Industry were due to hold their annual exhibition on
August 26 and quite understandably asked the B.B.C. to
try and produce some television transmissions for reception
at the exhibition, cven if it became necessary to close down
immediately afterwards to prepare for the real opening on
November 2. This was a most difficult request fo meet,
but we managed it, although conditions at Alexandra Palace
were to say the least of it somewhat chaotic.

Alexandra Palace in 1936

What then was the picture at Alexandra Palace in those
exciting days ? Those Londoners and others who for the
past 25 years have occasionally strolled in Alexandra Park
will have seen the mask which is still there but used for
rather different purposes. At this time stretching along
the ground floor of the building from the mast, there were
the transmitter for the E.M.I. system and the transmitter
for the Baird system separated by the common sound trans-
mitter. On the first floor on top of the E.M.I. transmitter,
was the E.M.L studio and its control room and telecine.
Similarly, above the Baird transmitter were the Baird
studios, control 1ooms and telecine I say studios, because
the Baird Co. had offered and the B.B.C. had agreed for it




Pre-war Radiolympia, the event at which
a public television service was given a
world debut in September, 1936, about two
months before it was officially started

by the BBC This picture shows the BBC’s
‘Forecast of Fashion’ at Radiolympia, 1938

to provide two studios, one of about 2,000 sq. ft. and one
small one for announcements. The only common parts
of the complete installation were the sound transmitter, of
which obviously only one was required, and the aerials. It
would have been extremely cumbersome to have tried to
put up two aerials on one mast. Even had this been done
they would have had to be at different heights, and this
would have presented a point of unfairness in the forth-
coming comparison of the two systems .

Vast Differences in Systems

It will be appreciated that the B.B.C. had purchased
a television system complete from camera to transmitter
output from each company. Naturally each system was
designed in accordance with the researches of its company.
There were vast differences between the designs of the two
systems. The Baird system comprised a small studio
employing the long forgotten system of spotlight scanning.
In this the normal action of camera pick-up was reversed.
There was no camera in the true sense of the word. The
artist was in darkness and was scanned by as powerful
a spot of light as could be contrived by means of a vast
arc, whose efforts were almost entirely negatived by the large
scanning disk which let a negligible amount of its light
fall in the shape of a scanning beam across the artist, in

240 lines. The reflected light was picked up by photocells
which therefore produced the video signal. The main Baird
studio consisted of a film camera associated with a fore-
runner of what is now availabie as a matter of course, a
quick processing unit.  This developed washed and fixed
the film in 64 seconds when it was immediately scanned
while wet by another disk. The whole of this structure was
bolied to the ground and it seems strange nowadays to
realise that transmissions were ever contemplated using a
wholly immobile camera. Nevertheless, in those days one
had to televise with the best equipment one thought one
could devise and this was the method selected by the
Baird Co. It is only fair to add that the disadvantages
of this immobility soon became clear to the Baird Co. and
they supplemented this equipment with a mobile camera
based on the now obsolete principle of the Farnsworth
Image Dissector. The equipment was completed by two
excellent telecines using scanning disks.

On the E.M.L. side we had apparatus which was very
similar to the sophisticated arrangements which one will
find in the modern television studio. The cameras were
electronic being based upon the iconoscope in the form of
the standard emitron developed by the EMM.I. Co. This
is now also obsolete having been superseded in modern
times by the image orthicon, the C.P.S. emitron and image
iconoscope. They were, of course, mobile. It is true to

The novel experience of seeing a star performer
on home screens — Art Tatum featured in
‘Starlight’ April 19, 1938.

5

Television control room at No. Ié Portland Place,
London, where many of the ecrly BBC experiments
in TV were carried out.
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Television begins to exploit its value as a witness
of events. A Super-Emitron camera at the Horse
Guards’ Parade Whitehall, June, 1938.
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say that they wecre even more mobile than current cameras
because they were much lighter.

As can be imagined our days and for that matter our
nights with this early equipment were punctuated by quite
extraordinary experiences. For example, the intermediate
film equipment in the main Baird studio naturally used a
lot of water and this was drawn from tanks situated high
up in the towers at the corners at Alexandra Palace. 1
regret to say that while the capacity of these tanks had
always been found to be sufficient for the domestic require-
ments of Alexandra Palace, it was possible for the Baird
intermediate film equipment to drain them more rapidly
than they could be refilled and we broke down one after-
noon for a reason no more complicated than that we had
run out of water. It was also difficult at times to prevent
a little air getting mixed with this water with the result
that the wet film passing through the gate was sometimes
covered by a bubble of air which, of course, largely
obliterated the picture. Another feature worth recalling
is that it was not long before it became known amongst
artist circles that 64 seconds elapsed between the end point
of their act and the radiation of the corresponding picture.
Understandably, therefore, it became the thing for an
artist at the end of his broadcast to make a dive for the
Control Room in order to see the last minute or so of his
performance. This was all very well when a single artist
was involved but it became a little complicated when a
complete orchestra wished to do this and when the members
thereof did not spare the time to discard their cellos and
double basses before doing so.

Pioneer Programme
a Difficult Task

However, as a result of very hard continuous work
by the staft of the B.B.C., the Baird Co., the EM.I. Co.,
Marconi Co. and other contractors and sub-contractors too
numerous to mention here, the installation gradually came
together. Through the Summer of 1936 the pace was kept
up. In every corner, somebody would be either installing
something or testing something or, understandably enough,
altering something. In the meantime, the first Director,
Gerald Cock, was gathering together our programme staff
including the first Programme Organiser, Cecil Madden and
his Administrative Head, Leonard Schuster, now retired

The famous occasion when Thomas Woodruffe fulfilled a rash promise to “eat
his hat.”’ It was featured in the pre-war BBC-TV “Picture Page,” an equiva-
lent of the present-day “Tonight” programme.

The first studio play shown on high-definition TV was ‘Marigold’ in November
1936. Sophie Stuart, Jokn Bailey, Geoffrey Steele and Wyndham Milligan on
the Baird studio set.

The first outside broadcast was made in 1936 from these grounds of
Alexandra Palace. This picture was taken the folicwing May during a
demonstration by the Women’s League of Health ¢nd Beauty.

from the B.B.C. Just as we, in the field of engineering,
had to create something new, and preferably successful,
with no experience 10 go on, Gerald Cock had to devise
the first form of service in exactly the same conditions.
This 1 always think must have been a very difficult task.
Would the public regard this as a great adventure to be
shared with us in a helpful spirit, or would it assume that
we would, from tke outset, achieve a standard with which
it was familiar in film, and castigate us if we failed ?

We managed by all this hard work to be ready by the
end of the third week in August and the first time when
we went on the air, with a serious purpose in view, was
August 25, 1936, when a pre-opening demonstration was
given to a small circle of V.I.LP.’s. This was attended by
all sorts of mishaps and only got going two hours after
the scheduled time. However, the next day all was well.
The exhibition was a great success and indicated to manu-
facturers that if they would now begin to make sets at
prices around £100 the public would buy. As forecast we
closed down for six weeks in order to complete our prepara-
tions for the real opening and quite frankly to lick our
wounds. Eventually the service opened at 3 p.m. on
November 2, the opening speech being made by the
Postmaster General, Major G. C. Tryon. For the next



four months the Baird and E.M.I. services were compared,
one with the other. At the end of that time it had become
clear that the system designed by the Baird Co. was not
quite as efficient nor as convenient as that provided by
the E.M.I. Co., neither did it hold out any considerable
prospect of competing in the future. It was, therefore,
discontinued on February 5, 1937. It would be only fair
in this reminiscent article to pay a tribute to the many who
laboured to make this system a success but who were under-
standably beaten by the manifest advantages of the all
electronic E.M.I. system.

At this time the programmes were of very limited
duration, and the atmosphere in which one approached
them was quite different. They ran from 9 p.m. until
10 p.m. instead of being perpetually on tap, as they are
now. Consequently one approached the evening’s per-
formance in the same spirit as when one goes to the
theatre. The family assembled in the sitting room at
about 8.45 p.m., when the set would be switched on to
warm up and a thrill of expectancy would build up. Then
at 9 p.m. the programme started and the next hour
passed very quickly. This is perhaps the strangest con-
trast of all between the viewing habits of the pioneering
days and the present day.

Rush Arrangements
to Cover Coronation

It had been a considerable achievement to make a
starl in public television at all and as 1 have indicated
this was confined to origination from studio and film. The
planning had not been complicated by any contemplation
of O.B.s and very wisely. It was necessary to begin
indoors first, and having got the hang of that, to consider
going outside later. Even when the service was starting
we realised that a major event, the Coronation of the late
King George VI and Queen Elizabeth, would take place
on May 12, 1937, and the idea arose of trying to televise
it. It may seem quite extraordinary to some readers now
that there could have been any difficulty, but one must
remember that one had not got semsitive cameras. Neither
was there any means in existence of connecting up the
ceremonial centre in London with the Alexandra Palace.
This is quite apart from the fact that we had not got

AN EARLY CAMERA AND RECEIVER

Left : One of the EMI cameras used to record the
opening of the London Television Service on Nov-
ember 2, 1936. Below: A 1937 receiver, the

picture being projected from a mirror in the lid,
necessitated by the length and vertical position of
the tube.

any outside broadcast equipment at all. Moreover, it
would have been elementary prudence to start with some-
thing a good deal less important than this major national
event and after many experiments attempt the Coronation.
There was, however, no time for this. All we could do
was to ask the E.M.I. Co. if thev could rapidly make
another set of their studio equipment, see if it would go
into a van and try and devise some means of connecting
Hyde Park Corner to Alexandra Palace. That company had
foreseen this type of development and had developed
a type of cable which would transmit the signals over
the 8 miles involved without visible distortion, and on this

‘The Art of Self-defence’, a television presentation on the Baird system in December 1936.
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cable being demonstrated it was immediately put in by
the Post Office. Secondly the E.M.I. Co. could and did
build a set of their studio equipment into a large van. To
cut a long story short the first Outside Broadcast of the
world’s first high definition television service was that of
the Coronation on May 12, 1937. We were not even
encouraged by the weather. It turned very grey and tested
the sensitivity of the cameras to the utmost. But we did it.

It was, of course, clear that the service must expand
both in the number of hours transmitted in the week and
in its ability to draw from a much wider range of pro-
gramme material. Three steps were taken to achieve this.
Firstly, the Baird studio was re-equipped with a further set
of E.M.I. equipment to the single British standard of 405
lines. Secondly, we acquired a further Outside Broadcast
unit. Thirdly, we gave the O.B. units greater freedom of
action by improving their communications. This was
achieved by acquiring two radio links and by the installation
by the Post Office of further balanced pair cable in London.

Of the numerous technical accidents and incidents in
that period, I have only space to recall one. The weather
was particularly bad ons day and a gale was rising. By
nightfall it was blowing and raining really hard. The aerials
at the top of the Alexandra Palace mast were not able
to withstand the force of the wind and were blown into
a tangle and the evening’s transmission could not proceed.
We were determined that we would try and put it on if we
could, and to that end we got powerful lights out of the
studios, put them on the roof to fry to illuminate the
mast. Our staff went up in these extremely hazardous
conditions to try and rectify the situation. We did not
manage the transmission on that night, but owing to work
through the night in these appaliing conditions we were

rewarded by being able to resume the transmissions next
day.

In April, 1938, the Boat Race between the Universities
of Oxford and Cambridge was first televised but this was
nearly prevented by the action of a workman in the road
in the Alexandra Palace grounds, who accidentally cut
a cable with his pick. The pictures were all right but
sound commentiry had to be given by a commentator
watching a monitor at Alexandra Palace.

When the End Came

By the time 1938 airived 1 think we all realised that
the art which we loved might be overshadowed by events
of infinrtely greater importance because Hitler was beginning
to stage his six months crises. The end came when at
10 o’clock on September 1, 1939, I was warned fromn Broad-
casting House that I must prepare to shut down the service
at midday. By 11 o’clock the possibility had grown almost
to be a certainty and by 11.30 a.m. I was told to do so.
While one’s reason told one that television had no place
in whatever might lie ahead, the task of putting an end to
that which we had built up and loved over four years
was perhaps the hardest thing 1 have ever been called 1pon
to do. I was not to know at that time how wonderful
would be the reward in seeing 150 of the engineering staff
at Alexandra Palace distinguishing themselves in the new
science of radar in the Forces, or in the vital propaganda
broadcasting which the B.B.C. was immediately called upon
to do.

1t is truly a great privilege to have lived through the
pericd which 1 have described and to have been further
privileged to continue in the development of this science
when we took up our task again in 1945.
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THE WORLD’S FIRST TELEVISION PRODUCER REMEMBERS

Interviewer: Mr Madden, how were
you connected with the opening of tele-
vision 25 years ago?

Madden: 1 have the exciting honour of
producing the first programme on high
definition TV in the world. 1t hap-
pened a little earlier than we expected
in August, 1936, because of a radio
show at that time. We had to put a
programme on rather ahead of sched-
ule and we called it “Here’s Looking
At You.” It was a sort of put-together
variety show, and was the only pro-
gramme that I, personally, have been
at all satisfied with. This was because
we did it for 20 performances . . . two
a day for ten days of the show. Today
no producer can possibly be allowed to
do a thing more than once. So each
time we got it a little better. The
moment we had finished the Radio
Show programme, we said “Please give
us a little money and let us find out
what we can do.” And they said:
“Well, what sort of things do you want
to do?” We said: “First of all, we’ll
take the studio cameras out of doors
and do things in the grounds of Alex-
andra Palace.” So we did golf and
gardening and things like that immedi-
ately to see if we could get good out-
door pictures with indoor cameras.
After that I very much wanted to do
a magazine and the difficulty was how
to create the link. So I thought of the
idea of having a switchboard girl with
an electronic switchboard. We had a
very good Canadian actress Joan Miller
available, and so she became the first
outstanding television personality by
becoming the “Picture Page” girl. We
started “Picture Page” in October,
1936, and although 1 created it and
edited it all its pre-war run, it was
produced by a different director every
week. We made it a compulsory

It was Faith. Hope and

Hard Work thait
( reated a New Medium

round with the staff, and as a result it
trained everybody. Because every-
body was trying to do it differently to
everyone else, it became a test of in-
genuity. Altogether, it ran seven years.
It was like the Tonight of those days.
[ understand that pre-war you got some
really top stars interested in the new
medium.

Yes. It it difficult to say what names
are interesting today, but we had every-

TALKING ON TAPE
An interview recorded
with
CECIL MADDEN
Assistant to Controller,
Programmes,

BBC Television Service.

body who was worth having. There
was terrific enthusiasm for television
amongst show business folk. Laurence
Olivier appeared with Judith Anderson
in Macbeth, and soon after that we
were doing television in theatres. In
that way we televised Michael Red-
grave and Peggy Ashcroft. Ralph
Richardson came up and did a studio
play for us. These stars didn’t get
much money, but they were interested
and wanted to have a try. The whole
of our pre-war policy was basically
based on plays. The dilemma was what
was going to be the thing you filled
your programmes with most, and we
came to the conclusion that the writer
would never let us down. We might
let him down, but he would never let
us down. In those first three years
we did 326 plays. We did them all
twice, so you see we presented 652
drama performances.

25

And this was before any other country
had a public television service in
operation.

That’s right. We presented every type
of play, classical, modern, Continental,
drama, comedy . . . everything. We
even did plays in Hebrew. It was a
very exciting time.

[ believe Danny Kaye appeared before
your cameras?

What happened was, in order to get our
variety extremely good, we didn’t put
together too much of it ourselves, in-
stead we engaged complete shows,
often in London night clubs and
hotels . . . there was Grosvenor House,
the Dorchester, and the Trocadero
which had two shows nightly, and the
C. B. Cochrane Shows. All these com-
panies used to come in coaches and do
their shows for us at Alexandra
Palace. And in one of these shows
there was an American dancer called
Nick Long Junior, whose partner was
Danny Kaye.

Most of the presentation was done in
our own studios.

Yes. One of the great sources of sup-
ply was the Birmingham Repertory.
They did a new production every
month, so by making an arrangement
with them for every third Sunday we
were able to televise a play. We sent
our producer to their stage so he could
rehearse with them, then they would
come at the crack of dawn on the third
Sunday to Alexandra Palace to re-
hearse all day on our set and do it at
night. We didn’t ring up until nine.
Was all your programming live?

Yes. Except we got all our news on
film. We didn’t have a news depart-
ment of our own so we used newsreels.
There were five available to us, so we
used them in rotation. We were also
able to show Walt Disney cartoons,
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and had one in every programme.
Was there a vast difference in produc-
tion then compared with today.

Not much. The main thing was the
cameras. No zooms . . . to get a close-
up you had to bring the camera for-
ward. But we managed quite a lot that
way, and in many ways the artists, see-
ing the camera coming close, realised
it was a close-up and catered for that
shot.

How about outside broadcasts?

We did the Boat Race, the Derby
twice, the famous Boon-Danahar fight,
and we also went to film studios. That
was another quite important ingredi-
ent. We took our cameras to Pinewood,
Elstree and Denham and we televised
the stars on the sets. Then of course
there was the coronation of King
George V—that was an important one
—we did all the test matches, the
Chelsea Flower Show, the Trooping of
the Colour, polo, the Proms, Wimble-
don tennis, the Lord Mayor’s Show the
Cup Final, motor racing . . . In fact
there isn't very much that we are do-
ing today that we were not doing then.
Did you have an idea in those not-so-
far-off pioneering days that within 25
years television would have spread
right round the world.

No. You see, we had so much to do,
so little money and such a small staff
that we were at it day and night . . .
and thinking about the future was the
least thing we had time for. You can’t
blame us for it, either.

Do any occasions stund out in your
menory?

I remember when Bernard Shaw came
along. That was a great moment. We
caught him at lunch . . . he answered
the phone himself in an unguarded
moment, so 1 told him that we were
doing his play that afternoon. “Oh,

begorra,” he said, or some wonderful
Irish expression. I said: “Please come
along,” and he said: “I think I will,”
and to our great pleasure a rather old
car chugged up to the Palace a few
hours later, and there was the great
man. He had a wonderful afternoon,
enjoyed himself talking to Greer Gar-
son, who was in the production, and
told us it was a very bad play indeed.
What was the public reaction at the
time?

Well, anyone who had a television set
then was very, very popular. Televis-
ion parties were the thing in those days.
Oh yes, people were enthusiastic. We
always had a very good Press. The
newspapers put a lot of important
critics on the job. And I was very
pleased at the wonderful support we
got from the ballet world. The Vic-
Wells, which is now the Royal Ballet,
did no less than ten key productions
for us over that period, and companies
from other countries all wanted to ap-
pear for use when they visited London.
It seemed to me then that television
was the best medium for ballet. And
will be especially when we come to
colour . . . Incidentally, we always did
everything in colour because—apart
from anything else—colour stimulates
even if it is televised in black and
white.

Where did your staff come from?
The original staff was chosen as one
person for each thing—I mean, one
from the films, one from the theatre
and so on. So we started with a very
accomplished but very mixed staff. On
that very first programme ‘“Here's
Looking At You” all these key people
co-operated in jobs that they wouldn’t
normally do. 1t was a terrific team,
and some of the people in that first

Bernard Shaw chats
to Greer Garson
during the T.V. pro-
duction of his play
“How He Lied to
Her Husband”
Pictured with them
is George More
O’Ferral, now Pro-
ducer of Drama for
Anglia Television.
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studio doing technical jobs are now
controllers of commercial networks.
Were you nervous with that very first
show?

I was. But, as I said, we got it better
as the days went by. As you know,
we had two systems, and we had to do
it in Studios A and B alternatively . . .
just to add to our problems.

Did you personally produce any other
shows?

Oh, yes! One of which 1 was very
proud was “Cabaret Cartoons”. I used
to get a very good artist, Harry Ruther-
ford, to draw at one side of the stage
while the cabaret artist performed in
the centre. At certain points, I merged
the two, and you could see Ruther-
ford’s drawing of the artist as he was
doing whatever they might. As they
finished I made them both blend to-
gether. It was pure television.

You must have worked terribly hard
with producing, editing the magazine
and the overall planning . . .

It was really too much—but it was all
the sadder when the final day came and
the war closed us down.

It had a remarkable resurrection.

Yes. 1 was fortunate enough to be on
hand to do the resurrecting. 1 organ-
ised the recommencement on June 7,
1946. And very exciting it has been
since, starting with the Victory Parade
on the very next day. After that
we opened the Midland Transmitter,
then the Lime Grove studios, and then
we went over to Calais, at that time
we did the first programme from an
aeroplane. Then we started Children’s
Television on a daily basis, and 1 was
lucky enough to be head of that. We
opened in the North in ’51. 1In ’52 we
went to Scotland and Wales and the
West. The Coronation was the high
spot of ’53. Alexandra Palace closed
in ’54 and we had the first link-up with
eight countries with Eurovision. In
'55 we had television from a bomber
and afternoon television. In ’55 com-
mercial television came and that, in a
way, changed all our lives. This was
because some staff went and new staff
came. In ’56 we opened a transmitter
at Crystal Palace and also had the first
television from a submarine. The
Riverside Studios were opened. The
following year we started television
for schools and in 1960 we opened
this Centre. This year the two great
highspots have been the direct televis-
ion from Moscow. and Royal Wedding
of the Duke of Kent. And so the 25
years becomes complete with the cur-
rent Radio Show.
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P ACE of television technological
development is such that the role of
Mother Shipton is no easy piece of
type-casting.

This so-called prophetess is im-
mortal because, like the famous Mrs.
Harris, “ there is no sich person.” But
had she indeed existed in 1641, as a
tract of the period stated, she was at
no great immediate risk in predicting
the steam engine, the electric telegraph,
and declaring that one day ‘‘ carriages
without horses shall go.”  Several
generations, she said, would pass before
such miracles were seen.

Well, it is all very different today.
Prophets are apt to find their forecasts
spiked and out of date almost before
their prophecies are uttered.

Just think what might have been the
fate of a modern Mother Shipton who,
even a lwelvemonth ago, dared to
prophesy that ‘one day’ microwave
TV links would cover not only Europe
as well, but would link Eurovision with
Moscow . that ‘one day’ TV
signals would be re-radiated from space
satellites, rocket-launched into space
. . . that the entire scope of recorded
video programming would be changed,
‘one day’ by the ability to stop-start
edit Ampex tape.

‘One day’? Already this day has
dawned. Some of the prophecies are
by now rather old hat, and already

WEAT NEXT ?

technicians are wondering what lies
beyond the horizon.

In electronics, as in any other branch
of physics and engineering, there are
nevertheless certain  physical limits
which to some extent restrict the scope
of development — as well, naturally,
as the scope of romantic, prophetic
imagination.

The speed of radio-wave propaga-
tion, fixed barriers such as limits of
frequency-acceptance of semi-conduct-
tors bring us to a cul-de-sac in certain
avenues of development. And some
latest developments which do have
future potentialities prove to be less
useful in television than prophets think.

For example, when Xenon (cold)
lighting was developed, some said :
“ Well, of course in 25 years oz less
all TV studios will have cold lighting.
With that colour-temperature of 6,500
degrees, it is obviously the coming
thing. All our lighting ventilation plant
can go for scrap, then . . .”

It has not worked that way. Of
course there is ample scope for Xenon
in television studios, but even in the
Crystal Palace BBC colour tests it
was decided that at the present stage
of the art the disadvantages of cold
lighting slightly outway the advantages
Xenon, for colour studio lighting as
at that time arranged by the BBC,
was rather more costly than incand-
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escent lighting, apt to be noisy when
worked off AC supply, and of course
demands complex starting gear com-
pared with normal lamps.

I fancy it would be a rash prophet
who would say that 25 years hence
incandescent lamps will be outmoded.

Rather, 1 think we will find higher
sensitivity in cameras will bring about
quite a different sort of revolution in
studio lighting, reducing it possibly to
living-room level.

I have picked on this question of
lighting rather out of context, simply
to illustrate the point that the ‘revo-
lutionary’ items of today will not
necessarily indicate the course of pro-
gress tomorrow.

For a long-term forecast (and 25
years in television is an Age in itself),
we may take a parallel industry — for
example the automobile industry —
to indicate the rate of progression.

Twenty-five years back, in 1936,
prophets of the industry assured us,
for example, that front-wheel brakes
were ‘the latest thing,’ although
Crossley, Argyll and Arrol-Johnston all
had them before 1910, and the Pheenix
light car used front-wheel brakes as
far back as 1907. And today the advent
of disc brakes, with consequent diffi-
culties of hand-brake operation, make
drum rear brakes as important a design-
feature as ever. Many British cars are
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BRITISH BROADCASTING CORPORATION 5 complete Outside
Broadcast Vans each with flve 4}-in cameras 4+ 5 complete Outside
Broadcast Vans on order. Majority of B.B.C. Telecine installations
supoplied by Pye. Approx. 500 Pye 14-in Precision Monlitors. Pye cameras
In use in a num>ser of B.B.C. studios.

INDEPENDENT TELEVISION AUTHORITY 2 (20KW) Transmitters
(with stand-by equipment). 3 Medium power Television Transmitters
at Mendlesham (East Anglia) Devon and Cornwalil.

PROGRAMME CONTRACTORS

ASSOCIATED TELEVISION LTD. Complete studio vision and sound
equipment supplied by Pye. New studios for Associated Television at
Eistree aiso being supplied by Pye (including 20 Pye 44* Image Orthicon
Cameras and 3¢-channel Sound Mixers, etc.).

ASSOCIATED REDIFFUSION Complete Pye Outside Broadcast Van
(with Pye 3” Image Orthicon Cameras).

GRANADA T.¥. NETWORK LTD. 2 Complete Pye Outside Broadcast
Vans (with 3° Image Orthicon Cameras). Studio and Sound Mixers, etc.
SCOTTISH TELEVISION Complete Pye instaliation—Studios and Out-
slde Broadcast Unit.

ANGLIA TELEVISION Complete Pye Installation—Studios, special
automatic Master Control, Outside Broadcast Unit.

INDEPENDENT TELEVISION FOR SOUTH WA
ENGLAND Audio equipment, Synchronising Pulse
ment, etc.

TYNE TEES TELEVISION Audio Equipment, stug

ment.

A.B.C. TELEVISION LTD. Vision mixing equipme
studios.

GRAMPIAN TELEVISION LTD. Complete Pye st

supply).

ALPHA TELEVISION Telecine equipment. Captior
EIRE

RADIO EIREANN, DUBLIN Twin 5KW Transmitte!

OVERSEAS

AUSTRALIA 4 Complete Pye stations, including stc
microwave links, etc. 2 Complete Qutside Broadcr
Caption Scanners, Waveform Generators, Slaving
6 P.M.G. stations.

BAGHDAD Compiete Pye station, inciuding Outs
studios, telecine, transmitters, etc.

BELGIUM 2 Complete studios (first 625/819 line swil
2 complete Outside Broadcast Units Eurovision Sv
Master Control.
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BULGARIA Complete Pye Installation, studios, Outside Broadcast
Units, 500 wett Transmitter, etc.

CANADA 2 Complete Outside Broadcast Units for the Canadign
Broadcasting Corpcration, also equipment to several Commercial
stations.

CYPRUS Camplete Telecine Installaticn for Cyprus Broadcasting.
DENMARK Compleze 3-Camera Outs:de Broadcast Unit and studio
equipment.

FINLAND Pye Deep-Sea Underwater Television Camera chain.
GERMANY (WEST: Studio Cameras and ancillary equipment for
Bayerischer Rundfunk and Nordwestdeutscher Rundfunk.

GERMANY (EAST) Five 3-Camera O utside Broadcast Units. Studio
Cameras and ancillary equipment, Telecine suites, etc. Seven-stage
Microwave Link Berfin Schwerin.

HONG KONG Studio Television equipment (supplied through Overseas
Rediffusion Ltd.).

HUNGARY Comple:ze 3-Camera Outside Broadcast Unit, Telecine, etc.
INDIA Sourid Mixers for All India Radio.

ITALY Pye 3-Camera Outside Broadcest Unit, Studio Cameras, Wave-
form genercting equiipment, slaving units, telecine, etc. Complete 2-
Camera Studio for “elevision training centre.

JAPAN Cameras and studio equipment for Radio Tokyo and N.H.K.
LEBANON Zompleie 3-Camera Mobile Television Unit.
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LUXEMBOURG Complete studie eqLipment and 2-Camera Qutslde
Brcadcast Unit.

MEXICO Complete television station, nciuding studios, teiecine, Out-
side Broedcast Unit and SKW Transmitter.

NEW ZEALAND Complete Dutside Broadcast Unit, Caption Scanners,
waseformr generating equipment, etc.

NIGERIA Complete Television Station (stLdios and transmitter).
NCRWAY Studio Cameras, vision mixers, anciliary equipment, telecine
installation.

PEILIPP NES Complete video installation 1Cameras, monitors, mixers,
etc.)—to be supplied through Rocke international.

PCOLAND Two Complete Pye 3-Camera Outside Broadcast Units,
Telerecocder, telecine equipmen:, etc.

SIERRA LEONE Sound nixers, contiriuity suite equipment.

SPAIN Two Complete 3-Camera Outside Broadcast Units and telecine
equip net.

SWITZERLAND Complete 3-Camera Outside Broadcast Unit, Studio
Vision Mixers, etc.

THAR AND Complete Television Station for Royal Thai Army, studios,
control equipment, telec ne, Ouilside Broadcast Unit and 4KW Trans-
mitters.

U.S.A. Approximately £300,000 ~orth of Cameras, Studio equipment,
etc. supplied to U.S.A, Televisicn Stations through General Precision
Laboratcries.

US.S.R. Complete 3-Camera Outside Broadcast Unit and studio
squipment,



now being fitted with disc front, drum-
rear layout. So the prophets would
hardly have been correct. The same
might have been said about yet another
*latest idea,” independent suspension.
Twentyfive years ago it seemed new,
but in fact was even then old. The
Bollée steam wagonette of 1873 had
independently-sprung front wheels, so
did the Stephens of 1898 and the
Decauville, both on the original
Brighton Run. Today the latest trend
is for independent suspension all round.
But, in main essentials, the automobile
has not changed much in 25 years.
Diesels have not swept the board for
private cars, as Continental sections
of the industry predicted. Apart from
Rover’s *JET-1,” and equally experi-
mental gas-turbine cars at General
Motors, Detroit, the ‘jet’ car is still
a dream. Like the gyro mono car, the
solar-battery electric vehicle, all these
one-time revolutionary ideas have been
set aside by the ruthless, practical,
economic demands of the present.
Instead of a revolution, the auto-
mobile industry has seen a fairly slow
process of logical evolution, ham-strung
unfortunately by political and labour
extremes. So, despite the past rapid
pace of television development, the

f

same slower, ruthless, economic pace
may soon apply to our own industry,
too. I give this as a warning before
indulging in prophecy, for any amateur
Jules Verne or H. G. Wells can con-
jure up fanciful ideas.

In the immediate future, as 25 years
hence, the real guide to coming
developments will be controlled by the
rule of : “ How can we explain it to
the board and the shareholders ? ™ or,
if you think nationally, ““ Is this the best
course 1o take to keep the government
in at the next general election?”

That sort of inflexible rule must be
applied when we begin day-dreaming
about the 25-year prospects of wired
television, ‘ participation’ (coin-in-the-
slot, or other ways) programmes, big-
screen colour, and so forth. Many wild-
haired technical schemes and quite a
few good ones will have been described
to the Pilkington Committee, but State-
appointed advisory and investigating
committees do not make rules. They
merely draw up a list for Civil Servants
to read. So whether, ultimately, any
of the futuristic schemes take fruit
depends, as I have said, upon the
boardrooms of private companies and
the inner sanctums of Whitehall.

Obviously this inflexible rule mav
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“Sterama,” an experiment in stereophonic sound by the Kansai Television Company of Japan in which

a domestic sound receiver is used in conjunction with the normal TV speaker. The radio is placed be-

hind the veiwer to carry the principal play character’s voice, with a single studio camera acting as

his “‘eyes”. This arrangement is intended to gr;atg the sensation of the viewer actually taking part in
the drama.
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hamper 25-year development of many
things science-fiction writers take for
granted.

In the average super-modern house-
of-the-future, you will find stainless
steel furnishings, life-size, three-D, four-
colour television displayed on wall
panels of futuristic living-rooms. True
or false ? Let us face the facts.

Up to about 1950 three lone manu-
facturers were struggling on with pro-
jection-TV. For domestic use there
was a lens system displaying the picture
on a ground-glass screen. For educa-
tion the picture was projected on a
reflecting screen about 4-ft. wide. The
trade found the public simply would
not accept the slightly grey picture in
the home, even though it was large.
The coming of the mass-produced,
slim 21-inch tube virtually Killed all
domestic development of the projection
system, though of course it still has a
big place in education, and in technical
display. Will the public change its mind
again, and demand even larger screens?
There is no evidence that wider screens
have improved the sad financial plight
of the cinema industry; on the contrary.

For long, the ownership of a TV set
was a status symbol, like the radio-
gram and the cocktail cabinet of the
nineteen-thirties. Today you simply
cannot give a 78-r.p.m. radiogram
away, and, like the harmonium and
the aspidistra, it is a sick headache,
not a status symbol. There are signs
the public is already regarding a
cumbersome TV box in the same way.
Hence the ‘ slimline,” and other cabinet-
cum-tube developments. When this
phase reaches its completion, which I
predict will be long before another
quarter of a century has elapsed, every
TV screen will be built into the wall,
just as every sink must now be a
" unit,” every bath panelled, and every
toilet ‘low-flush.” It needs only a
couple of courageous designers to take
this line by the 1962 Ideal Home Show,
then ram it home for the 1962 Radio
Show, and the TV cabinet will be as
passé as the horn loudspeaker.

Participation and wired TV ? Here
we are on difficult political ground,
for some who would see the whole pro-
gramme channel truly nationalised
favour State-owned wired TV, with
no other liberty of choice. But “ par-
ticipation,” no matter how politely put,
means “ YOU PAY.” Unwisely, the
TV programme industry has not been
conditioning the general public to ex-
pect to pay.

Mammoth Palladium, Royal Albert




Hall and other spectacles come free ;
so do Cup matches, great international
sporting events, opera, dynamic news
coverage . . . What great series of
spectacles do the Participation People
hope to corner which will be worth
even half-a-crown in the slot to a public
conditioned to getting it all for nothing?
And if a section of the public does
pay, so causing a reduction in viewing
figures for advertising programmes, will
not the vast advertising interests counter
by making an equal attraction available
—free ?

Strictly this is a political and a pro-
gramme problem. But it very much
affects us here technically in reviewing
the next 25 years, for the Participation
channel will need frequencies, invest-
ment capital and technical staff. Britain.
at present has little surplus of any.

It would not surprise me if one sec-
tion of the British industry stole a
march on Messrs. Pilkington, long
before 25 years pass by, and gives
the public a real treat — something
which ought, 1 believe, to have been
linked with video from the very outset.
Of course I mean stereophonic sound.

All the big sections of the record
industry know the commercial attrac-
tion of stereo. With many makes of
disc an LP costs no more in stereo
than in mono. Even with guinea discs,
the difference is less than 8s., and of
course having once sampled °3-D
sound’ few take mono from choice.

With the B.B.C. using so many VHF
channels to give a 97 per cent. coverage
of Britain, this would need readjust-
ment for TV stereo sound. It would
give a needed boost to receiver manu-
facturers. It would, in these bank-
pressed, satiated days bring a new,
exciting sensation for the viewer.

Technical problems of providing a
stereo-sound channel are infinitely
simpler than those of giving 3-D
video ; indeed there are grounds for
believing that stereo viewing is never
likely to be commercially possible.

Stereo sound should have been
tackled long before line-standard
changes and colour were envisaged.
It is not too late. I shall personally
be surprised and disappointed if we
do not make amends well within the
next 25 years. As for high-definition
colour, the BBC has already commis-
sioned EMI Electronics to modify the
Crystal Palace 10 Kw UHF transmitter
for working on the 625-line standard
in Band V. Experimentally the EMI
Tx has been used for monochrome

‘will include colour.

625:line Band V working, and now it
It is therefore
rather sneaky as a *‘prophecy’ to write
of something which is already on the
verge of happening.

Well within 25 years, 625-line
colour ?  Yes, without any question.

Most of us are tired of American-
bred arguments that the public doesn’t
like colour, and the advertiser finds it
too costly. In the world of photography
Agfa, Kodak and many Continental
groups have got down to the cost
problem, and increasing use of semi-
conductors in colour receivers may
well help proportionately to minimise
first cost and servicing problems. As to
cost of providing a colour service, this

The Hughes Aircraft
Company satellite
which will enable the
United States to
place a stationary
communication re-
lay station in space
inthe very near
future. It is intended
for a fixed orbit
22,000 miles above
the equator, synchro-
nised with the earth’s
rotation, making pos-
sible TV links be-
tween South and
North America,
Western Europe and
Western Africa. The
Hughes orbitor is 29"
in diameter and
weighes only 32lbs.

comes out of the realms of a technical
survey and into the City column, for
no doubt in much less than 25 years
some of the wealthier contracting com-
panies will have been forced to limit
dividends by devious ways, and giving
the nation a colour TV service is as
good a way as any . . .

Within two years at most, Britain
will have 96 per cent. service cover-
age for those who want a TV service
at all. (A recent national-paper survey
showed that already nearly half the
TV audience, 11,000,000, switch on
the set automatically for the evening
and leave it on: 41 per cent use it
only as a background ; 6 per cent need
TV on when they are reading; sur-
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prisingly, 5 per ¢ent like it to help them
sleep!) So there is little question of
needing a bigger audience, or the tech-
nical facilities for it, while only a
monaural monochrome service is
available. However, within 25 years
we may find that the cost-per-head of
programme distribution by a purely
broadcasting system is not as cheap as
it used to look, and that something like
a Community system might help
economically.

Last April a group of British tech-
nicians including Multisignals Ltd.
started a community-TV system com-
mercially in the Bedford area. This was
always a poor area for TV reception,
but an EMI aerial array was installed
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four miles outside the town, covering
Bands 1, II and III. By the end of
this year the service will be available
to 10,000 of Bedford’s 19,000 homes.
The community service gives BBC-TV,
London-ITV and Anglia-ITV pro-
grammes, BBC VHF Home, Light and
Third sound.” Radio Luxembourg is
picked up ‘directed and redistributed
on the VHF band. Signals are 30 to 60
times stronger than those obtained with
a conventional aerial. Any brand of
TV set can be used (unlike most other
piped-TV layouts), and use of the wide-

"band technique - means that -13 TV

channels are available to subscribers.
- Basically. this is a system for poor
areas of reception, but in coming years




I see plenty of room for expansion of
this novel community-TV facility, giv-
ing wide-band coverage.

To give increased services such as
colour, hi-definition and stereo sound,
we shall need channels. I do not neces-
sarily say ‘more’ channels, for the
Pilkington deliberations may actually
result in some channels being sacrificed.

Radio-wave utilisation is not yet on
an internationally commonsense basis.
Perhaps it never will be.

VLF (below 30 Kc/s) is reserved for
communication and navigation. This is
the Ground or ‘D-region’ band, and
suffers from diurnal absorption. First
of the ‘E-region’ bands is the LF (30-
300 Kc/s) used for broadcasting, as
well, of course as navigation.

MF (300 Kc/s to 3 Mc/s) and HF
(3-30 Mc/s) are the main broadcasting
bands, but are of too lower a frequency
to carry a video spectrum. Higher and
lower-VHF bands (30-300 Mc/s) are
the main channels for television com-
munication.

What hope is there of extending this
band to UHF, SHF or even EHF ?
Politically and technically there are
many difficulties. Not all the UHF
band, of course, is useful for more than
line-of-sight communication, ~which
means one must use a chain of repeater
stations when nearing 3,000 Mc/s, and
there is danger of conflict with essential
radar and navigation services. SHF
(3,000-30,000 Mc/s) and EHF (above
30,000 Mc/s) are both line-of-sight
channels, and SHF, at least, is subject
to disturbances from solar noise and
rain scatter.

If we cannot extend the bands, then
perhaps by international agreement
other bands may be freed from exist-
ing uses to give more ether-lebensraum
to TV services.

In Transatlantic radiotelegraphy, for
example — that old warhorse of radio
communication ever since Marconi’s
first signals pioneered the Clifden
(Ireland)—Glace Bay (Canada) service
—there is a coming trend to get away
from HF channels (first used in 1926),
and to have a chain of signal stations
operating by means of ionspheric and
tropospheric scatter. This seems to give
significantly less interruption than the
usual direct HF link.

Tropospheric scatter systems have
a useful frequency range of 200-5,000
Mc/s, and usually operate with trans-
mitters having a power of 20 kW or
more. There is powerful international
jostling for more communication bands,
and no guarantee that even relatively
local TV services could have those

abandoned by communications services.
But within 25 years we shall certainly
see a major re-allocation of bands.

Stratovision ? America has already
experimented with Stratovision beamed
to a DC-7 aircraft some 86 miles away,
flying at a height of 23,000 feet in an
orbit of a 10-mile radius. On paper it
is but a short step from that to space-
satellite Stratovision, such as the United
States’ ‘Project Courier’ which began
when the satellite was launched back
on 4th October, 1960. ‘Courier’ used
a 1-kW ground transmitter and a 4-kW
satellite transmitter, operating in the
1,700-2,400 Mc/s band.

You could write this off as just
another laboratory experiment, another
U.S. Army field day . . . but the stern
fact remains that eight participating
companies joined forces at the turn of
the year in the British Space Develop-
ment Company. (They include ATV,
Pye, the Rank Organisation, A.E.L,
British Insulated Callender’s Cables,
Decca Radar, de Havilland, and Rolls-
Royce), and they obviously do not
intend to waste their talents in the
coming 25 years. Their initial capital
was a nominal £20,000 — no indication
at all of the immense potentialities of
the group in television as well as in
missiles and artificial satellites.

Answering back in this coming big
phase of the international war, the
American Telephone and Telegraph
Company has obtained Federal per-
mission to develop research for a *“‘per-
manent space TV and phone system”
on which the group is prepared to
spend over £60,000,000. From all this
you may expect all — or nothing. In
less than 25 years from now you may
be taking an international network of
TV channels from space satellites. Or
the whole show may be given over to
the war of nerves. Much depends upon
Moscow. Unfortunately when I turn
my prophetic crystal ball in the direc-
tion of the Kremlin, it ices up. So we
will leave that phase of the 25-year
forecast . . .

Back home, in the studios, you want
to know if there will be sensational new
cameras, revolutionary lighting, breath-
taking changes in pulse-generation,
switching.

No, my opinion is that we have
nearly reached a zenith, and the next
decade at least will be in consolidation
and slow development.

I believe that in the pursuit of what
A-R calls this “Visual Journalism” we
shall see positive development of the
Peepie-Creepie and similar crystal-
locked, miniaturised radio-link cameras.
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In Britain many editions of Panorama
and of This Week would have been
given more flexible coverage had it
been possible for cameramen to go
right in to certain news centres for
on-the-spot video reportage. We all
know the headaches brought in by the
original French cameras, and A-R in
particular did much thankless pioneer-
ing. The BBC took radio-link cameras
down in submarines and up in aircraft.
They became a gimmick, useful only
for stunts. Within 25 years I believe we
shall see a new phase of development
of the light, hand-held radio-link
camera.

In the recording of programmes,
expect big commercial development of
the General Electric Thermoplastic
system. I have reason to suppose they
do not intend to let it develop only in
the sphere where it does not come
directly into open competition with
Ampex and RCA ; T mean, of course.
the computor field. Certainly well
within ten years, let alone 25, we shall
see commercial rivals to stock methods
of magnetic recording.

Nor am I convinced that selective
editing of Ampex Videotape is the final
answer. Of course it is a boon, this
stop-start instant video editing of tape ;
it will simplify many studio problems.
We might even see a gradual change
in production technique, where the
executive producer would insist upon
seeing “‘rushes,” and in editing from the
tape, just as is done in the cinemato-
graph world. (At present, of course, the
producer or director see the show
electronically, and what happens to it
afterwards on the video tape is basically
not their business).

I think it significant that John Silva.
Paramount Television Productions’
chief engineer devised what he calls a
“TV-ola” (c.f. the Moviola) for precise
frame-by-frame editing of Videotape
recordings. This TV-ola houses four
5-in. storage monitors capable of hold-
ing a TV picture for an indefinite time.
[ gather that in the U.S. they are
already asking : ‘ Whatever became
of the TV-ola ? Did Ampex buy it off
the market 7

Without wishing to enter that con-
troversial field, I think we are going to
hear much more of systems to give full,
instantaneous editing. And we could
certainly use such systems now, without
having to wait 25 years . . .

Revolutionary cameras ? I think not.
The 41-in. image orthicon, which has
taken — believe it or not — eleven
years for complete development in
Britain, after the original theme was
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introduced by RCA’s Otto H. Schade,
gives a storage target area some
three times larger than most 3-in. tubes.
Nobody pretends that we have reached
finality in camera or tube design, but
I do not think the Marconi Mk.
CCM1V, or whatever it may be by
1986, will be vastly different from the
present Mk. 1V.

Physicists may defy us all and pro-
duce a semi-conductor with a wider
frequency-acceptance spectrum, and by
the 1980’s all our studio equipment
will be transistorised. But this depends
upon discoveries as yet unmade, and
nobody likes to prophesy along such
lines. In London Bernard Marsden and
his ATV development team did such
fine work in the transistorization of
studio master-switching (now standard
practice at ATV Elstree) that, again,
[ do not expect more than routine
progression in the coming quarter of
a century.

For a fuller service we shall need
more TV transmitters operated in
parallel, especially where Tx’s are re-
mote-controlled. I anticipate practical
developments here, but it must be
remembered that even the Band-1 Tx at
Crystal Palace and the ITA Band-III
station at Croydon were examples of
the art of paralleling.

Is anyone going to bring out some-
thing entirely revolutionary in the field
of television transmission — as new,
for example, as the travelling wave
guide, or the transistor ? Well, for the

General Electric’s Thermo Plastic Record-
ing which combines the advantages of
magnetic recording together with it’s low
cost, with the advantages of optical re-
cording with it's ease of editing. Left:
general layout of the system.  Above:
Visually-recorded strip, compared for size
with a paper clip.

reasons indicated in the opening para-
graphs of this article, 25 years is a
long time — time enough for someone
now a schoolboy, battling with his
Eleven Plus, to become a laboratory
genius, and so to give the world his
masterpiece.

Can I suggest a fruitful line of
development ? With pleasure. (In due
course all royalties should be sent to
me c¢/o The Editor!).

Away in the Bell Telephone Lab-
oratories they have been experimenting

with an electronic nerve cell — a basic
electronic circuit that simulates some
of the functions of the individual
biological nerve cell, or neutron.

The strange little circuits used have
what are called * Excitory Inputs > and
* Inhibitory Inputs.”

Now, with a whole quarter of a
century ahead of you to plan, why
not put this Electronic Nerve Cell idea
in reverse ? Why not try to develop a
system which the TV audience can
use in the home, simply touching the
Output of the nerve cell to the arm
or forehead in order to impress an
electronic, video image into the brain ?

This would make existing trans-
mission channels superfluous, it would
make the TV receiver itself completely
unnecessary, and while it would be a
nuisance to leaders of the manufactur-
ing industry such as Mr. Thorn and Sir
Joseph Lockwood, it would produce a
generation of Britons able to see (or,
more accurately, get the impression of)
television programmes without the
necessity for sitting watching the set.

TAM and other probes already seem
to show that a nightly audience of
11,000,000 only look at TV with half
an eye. With the Nerve Cell, they
would not need to use their eyes at all.
Visual impressions would be fed into
the brain electronically.

Fatuous ? That was what they said
to Campbell-Swinton in 1908 when he
suggested the basic principle of what
we now call Television. Prophecies do
have a habit of coming true. FEven
zaney ones . . .

The privately-owned Granville Studio in London which producers of television commercials and
features can hire to do thei’ work with an all-eletronic system ;pstgad o, film. V':deotape,
although still more difficult to edit because there is no photographic image, can be viewed on
a television monitor without prior processing in a laboratory and ‘‘wiped clean” for re-use.
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VIDEO TAPE
THE LATEST

THE GRANVILLE STUDIO

The Granville has all the up-to-date facilities that the most modern client could
wish for. Three 3-inch Image Orthicon Cameras, fuli studio vision-mixing and
ancilliary equipment are combined with a comprehensive tele-cine installation,
slide projection and remote input picture material. Mole Richardson lighting
resources are more than adequate for the most elaborate production. There’s
a fully-trained resident crew and staff. Use the Granville for your next
production on Video Tape.

ar
The Granville in Action! This picture ot a corner of the studio during a pilot production ot “Traitor's Gate" shows some ot the
modern equipment.

THE GRANVILLE STUDIO

FULHAM BROADWAY - LONDON - S.W.6.
TEL: FULHAM 2184




THINIG IN T. V.

ROBERT STIGWOOD COMMERCIALS LIMITED

The first Company in Great Britain to offer a campletely specialised service in the production of Commercials on video-tape

CUR FACILITIES INCLUDE :—

% Complete studio facilities % Film Production, Sound Recording and Still Photo-
% The most experienced Staff Producers in the Field graphy facilities

% A team of highly-qualified TV Commercial Directors % Reduced charges for campaigns

% Imaginative Set Design and Construction % All transmission details negotiated

% Creative Artists % Caption Artists % Expert advice in Campaign and Production ideas

% Specialised Writers % Musical Directors % In association with London's Largest Commercial

% Our own supply of video-tape

-

Casting Agency ¥ Over 250) Artists zvailable

e
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A ciose up ot Paul Daneman playing the part of Richard the Third in "Traitor's Gate,” produced by the Robert Stigwood Group.

ROBERT STIGWOOD COMMERGIALS LIMITED

CRAVEN HOUSE - 234-238 EDGWARE ROAD,
LONDON - W.2 - TEL: PADDINGTON 7485
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ASSOCIATED-REDIFFUSION

wins world-wide television audiences

Associated-Rediffusion launched Independent Television in Great

Britain ip September 1955. Today, six years later, a potential week- . /O\\\DON:; A
day audience of over 9,000,000 Londoners enjoy programmes produced A /’> Q <

by Associated-Rediffusion which cater for every interest in drama,
features, light entertainment, and sports. Special programmes are
produced for children. In addition, Associated-Rediffusion was the \,\00‘53\’ ‘i
first Television Company in the British Commonwealth to produce
regular Schools Programmes.

A founder member of the International Television Federation—
‘Intertel’—whose purpose is to promote a wider knowledge of world
affairs and to establish a closer understanding of different ways of

life, Associated-Rediffusion is contributing a series of major feature AS SOCIATE D.RE Dl FFU SlON

programmes to be seen by a potential English speaking audience of TELEVISION HOUSE KINGSWAY - LONDON, WC2
281,000,000 people.

Besides, many Associated-Rediffusion programmes have beenbought
by overseas networks for showing to audiences in 30 countries
across the world.
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SOME DRAMATIC DEVELOPMENTS
WHICH LED TO THE FIRST
SERVICE POSED NEW PROBLEMS
FOR MARCONDPS ENGINEERS.

T ALKING to engineers who
pioneered British television one realises
that, although apparently the 405-line
system appeared almost miraculously
out of the blue, there had in fact been
a large amount of steady and well
directed development preceding this.
The electronic work of Zworykin in
America and Shoenberg, Blumlein and
their associates in this country rapidly
overtook the mechanical systems of
television (made famous by names like
Baird) although the amount of time
separating the original low definition
30 lines service and the proposed 250
lines service was quite small.
Basically, two parallel lines of
development led up to the final
Marconi/E.M.1. system. First, there
was the all-electronic scanning system
and camera development undertaken
at Hayes by E.M.L. laboratories, and
secondly, there was the development
of the radio frequency equipment to
generate the powers required and to
radiate over the distances necessary
these complex television signals.

The Roots

Looking, however, at the problems
with which Marconi’s were dealing,
those on the transmission side, the
roots of the whole development can
be traced, first, through ever increasing
keying speed using Morse and then
the introduction of facsimile trans-
mission. By this technique, instead of
breaking down individual characters
into morse code groups, the actual
pictorial form of the letter could be
transmitted. Notable experiments made
by Marconi’s enabled them to transmit
the entire contents of a page of *““ The

Times” newspaper in a
matter of some eight min-
utes.

About this time, too,
photographs were being
transmitted from place to place by
radio or by telephone line, and the
speed with which a complete image
could be transmitted depended almost
entirely upon the pass band of the
circuit, thus the wider the pass band
the more quickly the information
could be transmitted. Now these early
facsimile experiments used transmitters
with a bandwidth measured in kilo-
cycles, but as the very high frequency
transmissions became possible (as a
result of the work of pioneers like
Franklin) the bandwidth could be in-
creased considerably and the speed
of transmission of a particular image
increased proportionately. Thus, by the
time that 150 line television, using
mechanical mirror drum scanners, was
developed, Marconi's were ready with
transmitters, modulators, aerials and
feeder systems which would handle
these transmissions.

The dramatic turning point came
when the Television Committee, in-
vestigating on behalf of the Govern-
ment the most practicable methods of
introducing television, decided upon
the competitive service between the
Baird system and the E.M.I. system.
Now, at the time immediately prior
to the introduction of the service, both
companies were dealing with 250 line
mirror drum. systems — mechanical
systems basically, producing images
which required a bandwidth of about
one Mc/s. Both of them imposed
roughly equal problems for the trans-
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mission engineer, problems which had
already been solved. In fact Marconi’s
had already at that time provided an
experimental transmitter of 4 kW,
which E.M.I. were using at their Hayes
Laboratories, and had under develop-
ment a further transmitter of no less
than 40kW power to handle this type
of modulation.

However, the all-electronic system
looked so promising that the Marconi
Company and Electrical and Musical
Industries came together and very
dramatically proposed to the Television
Committee that instead of coming in
with a service which was roughly the
equivalent of the Baird 205 line system
they would jump forward to a system
giving two interlaced pictures each of
2024 lines giving the equivalent of a
405 line picture. Immediately, of
course, the transmission problems were
multiplied by at least two. Mr. N. E.
Davis, who had been responsible for
the design of the earlier transmitter
was set the task of providing a trans-
mitter capable of these new require-
ments. This involved new techniques
never previously employed in trans-
mitters, and reflects great credit on the
designer who had only a short time in
which to produce the transmitter, and

Picture at top shows the BBC mast and trans-
mitting aerials at Alexandra Palace. The dipoles
and reflectors can be seen spaced round the
central lattice mast.




Top. The sound trans-
mitter, supplied by Mar-
coni’s, served both the
Marconi-EM | and the
Baird system during the
trial period until Feb-
ruary 1937 when the ail
electronic system was
chosen.

Centre. The vision trans-
mitter — the radio fre-
quency amplifier. This
transmitter had a peak
output power of 17 kW.

Below. The modulator
for the vision transmitter.
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it is interesting to note that virtually
this same transmitter survived for
twenty years, before being superseded
by the more powerful transmitter at
Crystal Palace.

The design of the transmitting valves
had grown up over the course of years
through a series of developments based
largely upon increasing the power and
reducing the wavelength of trans-
mission.

Radical Departure
in Valve Design

The problem of providing the
necessary bandwidth to permit the
transmission of the wide range of
frequencies required, necessitated the
design of special valves. Therefore, a
completely radical departure had to
be made in valve design and Mr. E.
Green of the Marconi Company in
conjunction with the designers of the
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Marconi-Osram Valve Company set to
work to produce circuits and trans-
mitting valves which would deal with
this problem. They were very success-
ful, and shortly afterwards it became
possible to produce transmitters which
had more power, more bandwidth and
generally overall better performance
and efficiency than had ever been
achieved before.

One of the associated problems of
designing transmitters to cover a large
bandwidth was with their power
supplies. Normally the variations of
load are determined by the speed of
Morse keying or by the highest and
lowest speech frequencies in normal
telephony. In television, however, one
had to deal with variations between
50 ¢/s and 3 Mc/s and the DC stability
had, in addition, to be extremely good
if the black level were to be maintained
constant.

The hard vacuum rectifiers used up
to this time for transmitter power
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supplies had smoothing circuits of
simple design, calculated to filter the
ripple due to the rectifier, but these
circuits were not suitable for dealing
with the variations in load imposed by
television transmitters ; the variations
ranging from the equivalent to a D.C.
to one changing at a rate of 3 mega-
cycles. Special built-out smoothing
circuits were, therefore, devised which
gave a sensibly constant regulation
over this range of frequencies.

Problems

One of the problems which had to
be faced when Mr. Franklin developed
his short wave beam transmitters was
that of taking the power from the
transmitter to the very large and widely
scattered aerial arrays. These beam
aerials, consisted of a great curtain
of dipoles, hung from catenary wires,
spaced between towers erected broad-
side-on to the path of transmission.
Many hundreds of aerial elements had
therefore to be energised in the correct
phase and with the correct power load-
ing and all this on wavelengths which
had not previously been employed. Mr.
Franklin solved this problem by design-
ing the coaxial feeder consisting very
simply of an outer copper tube with an
inner spaced from it by small porcelain
insulator. The characteristic impedance
of such coaxial assembly could be
accurately determined and, of course,
remained constant over a wide range
of frequencies.

However, the mechanics of support-
ing the interior conductor involved
some mechanical and electrica<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>