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SEEING BY WIRELESS.
Sir,-Mv atienfion. lias been drawn to a
paragraph in your issue of the. 26th ult, in
which it is stated that I have invented a
machine by -which “J claim to see bv wire
less.This statement is both misleading
and damaging.
May I point out that early in this year T
demonstrated to the Press and also to a
number of experts the actual transmission
of moving outline images.
Full accounts
appeared in all the leading wireless jour
nals and kinematograph journals and it is
clearly described by Mr. Wm. Le Queux in
“The Radio Times.” 25th April (Television
A Fact!) Also by Mr. E. V. Robinson,
Editor of “The Broadcaster,” in the April
issue (“Radio Television.”) Both of those
gentlemen were present at actual demon
strations.
The word ''claims’* is, therefore, entirely
out of place, and gives the wrong impres
sion. 1 shall be glad if you will publish
thi.^ letter in correction.
J. L. BAIR D,
21. Linton-crescent,
Bastings.
Hastings and St Leonards Observer, 9th August 1924

Op THC^0
At the end of 1929 members of the stall were invited to take
part in a competition to design a company logo. The winning
entry came from Margaret Leslie who received a prize of 2
guineas (£2.10). She was christened by Baird’s father in
November 1908, joined the Company on her 21st birthday
and soon became John Baird’s secretary. Her original design
had to be modified for copyright reasons and the final result
is shown above.
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It is nearly 50 years since the death of John Logie Baird, the Father of Television.
In 1926 he was the First person anywhere in the world to demonstrate true televi
sion pictures as distinct from shadowgraphs having no detail. His other Firsts make
an impressive list. Video recording (1927), Transatlantic television (1928), the
Derby televised (1931-32), the transmission of high deFinition colour pictures
(1937), stereoscopic television in colour (1941) and the multi-gun colour televi
sion tube (1944), the forerunner of the type used in most homes today.
Many of the staff who built the equipment and took part in these historic activities
carefully preserved their laboratory notebooks, photographs, press cuttings and
diaries. This commemorative booklet has been compiled from the uniquely au
thentic material supplied by over 34 members of J.L. Baird’s former staff and
associates whose names are recorded elsewhere. Many of them were colleagues
during my time with the Company and their assistance is gratefully acknowledged.
My thanks also to D.F. McLean for permission to use the photograph of the
Phonovision images which he retrieved by using special Filtering and digital tech
niques.
John Baird’s outstanding work on colour television has received scant recogni
tion. possibly because the major achievements took place during the war years
when newspapers had more important things to report. Also, the authors of books
on early television tend to use the outbreak of the war as a convenient point at
which to terminate their accounts.
The publication of this booklet has been made possible through the generosity of
Quantel Ltd. of Newbury whose digital image manipulation systems are in use
world-wide. My especial thanks to them for their interest and support.
RAY HERBERT
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SEEING BY WIRELESS
The Story of Baird Television
THE RACE FOR TELEVISION
It may seem surprising but in some ways
television is conceptually older than radio. In
1884 Paul Nipkow invented the scanning disc,
destined to play a vital role in the future devel
opment of television or ‘Seeing by Wireless’ as
it was known in the 1920s. This discovery took
place 11 years before Marconi succeeded in
transmitting spark signals over a distance of a
few feet. Radio developed rapidly and by 1901
morse transmissions had traversed the Atlantic.
In spite of the combined efforts of a num
ber of experimenters who were striving to win
the race for television, 42 years were to elapse
before the winner, John Logie Baird, demon
strated true television in the form of recognis
able images with instantaneous movement and
graduations in light and shade. Why the delay?
The answer lies in the fact that the tiny electri
cal currents produced by the light sensitive cell
could not be amplified to a usable level until
the radio valve became generally available
around 1922. Baird quickly realised that this
represented the missing link and at the end of
1923 he produced the first crude television pic
tures but only as shadowgraphs. It is remark
able that the person to crack the problem was at
the time without a job, recovering from an ill
ness and lacked even the most basic workshop
facilities. Although working alone in the sense
that no staff were employed, he did receive
enthusiastic assistance from several radio ama
teurs living in the Hastings area, the scene of
his activities above a shop in the Queens
Arcade. As a reciprocal gesture Baird gave his
first lecture ever to members of the Hastings
Radio Society on 28th April 1924.
The equipment demonstrated to a reporter
from the Daily News in January 1924, could
only be described as crude in the extreme. Tea
chests from a Hastings grocer provided wood
for the 2 feet diameter scanning disc compris
ing four groups of five holes set in a staggered
formation around the circumference. The first
receiver consisted of 20 torch bulbs arranged in
a similar configuration to the scanning aper
tures and mounted on an even larger rotating
disc. These lamps reproduced the outline of the
object being televised. Later receivers used a
neon lamp in a viewing tunnel.
In order to obtain financial backing John
Baird badly needed some publicity but after
tramping the length of Fleet Street the only
journalist who showed the slightest interest
was Bill Fox, a wireless enthusiast who worked
for the Press Association. He suggested that as
a means of verification and to provide a story
an attempt should be made to transmit a televi
sion signal which could be picked up at his
home in Golders Green. Apparently Baird suc
ceeded in connecting up his apparatus to a
radio transmitter as several daily newspapers
reported on 10th April 1924. “The tests were
carried out from a South Coast town and wire

less amateurs listening to Paris Radiola may
have heard the picture transmission.... With the
necessary apparatus the signals could have
been converted into a picture”. The identity of
the amateur radio station involved remains a
mystery. The person concerned probably kept
quiet about it in case the authorities disap
proved of television signals being transmitted
instead of speech or morse code.
An article in Kinematograph Weekly dur
ing April 1924 describing Baird’s experiments
prompted Wilfred Day, the owner of a wireless
shop is Listle Street, London, to contact him
and he subsequently purchased a one-third
share in the television enterprise. This certain
ly eased the way for obtaining equipment, A
battery charger, electric motors, scanning disc

and an amplifier were soon despatched to
Hastings.
Baird, still working single handed, sought
to obtain a light cell sufficiently sensitive to
cope with the low levels of light reflected from
an object. Photocells were obtained from C. F.
Elwell Ltd in Kingsway, London, and experi
ments were carried out using colloidal solu
tions. Later, he had a liquid light sensitive cell
in operation.
Problems were experienced with John
Baird’s landlord and Day arranged alternative
premises in London at a rent of £2 a week.
Pickfords moved his television equipment to
22 Frith Street, Soho, during the first week in
November 1924.

J.L. Baird in his lodgings at Hastings (late 1923).

William Le Queux. President of the Hastings Radio Society, J.L. Baird and Claude Frowd in the Queens
Arcade laboratory (early 1924).
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HISTORIC DEMONSTRATIONS
In April 1925. Selfridge's store provided
space in their electrical department for Baird's
equipment to be seen in operation, the first
public demonstration of television to be held
anywhere. He provided technical details in a
paper presented to the Radio Society of Great
Britain in October 1926.
A large scanning disc 2 feet in diameter,
had two groups of eight lenses set around the
periphery in staggered formation as before,
each casting a single strip of the televised im
age on to the light sensitive (selenium) cell.
Images could now be reproduced using light
reflected from the object, an improvement upon
the Hastings arrangement where a bright light
shone directly into the selenium cell, interposed
geometric shapes providing the shadowgraphs.
Press reports commented upon the primi
tive nature of the equipment described in one
magazine as an unimpressive erection of old
sugar boxes, bicycle lamp lenses and a night
mare cobweb of electrical wiring. The editor
of ‘Discovery* thought it was an outstanding
miracle that anything could be produced from
the very- indifferent material at his disposal.
The indifferent material was due to an
acute shortage of cash. Baird received no grants
from public funds and such supportive organi
sations as the National Research and Develop
ment Corporation did not exist. He received
£60 for his three week stint at Selfridge's and
that helped.

that is to say the reproduction of recognizable
images with instantaneous movement and cor
rect gradations of light and shade. On 2nd Oc
tober 1925. Stooky BUI appeared on John
Baird's screen not as a mere smudge of black
and white but having detail with good tonal
values. He was elated and dashed down to the
floor below to find a living subject. The first
person he encountered was William Taynton
the office boy who reluctantly consented to sit
before the scanner.
Returning to the receiving end in the next
room Baird saw only a blank screen as William,
disconcerted by the intense light and heat, had
backed away. A half crown tip (12‘/2p) per
suaded him to stay put and this time his image
came through clearly, the first human face to
be seen by television.
William also became the first person to
receive a fee for appearing on the box.
Just over three months later, on 26th Janu
ary 1926. some 40 members of the Royal In
stitution visited Frith Street to witness a dem
onstration of real television using a definition
of 32 lines. The Times newspaper sent an ob

server and a reporter from The Daily Chroni
cle also attended. His account the following
day commented “Looking down a dark tube
on to a screen The Daily Chronicle representa
tive was able to see a colleague smoking a pipe
in another room”. John Baird, still working sin
gle handed, had reached his goal with a hand
some lead over the competition, for it was not
until 7th April 1927, that the combined efforts
of a large number of engineers at the Bell Labo
ratories of the American Telephone and Tel
egraph Company were able to produce com
parable results. The New York Times reported
"The international race for the perfection of tel
evision... has been won by Great Britain”.
Sending pictures from one room to another
had obvious limitations and in order to reach a
wider audience television needed to be made
available through the medium of wireless. As
a means to this end Baird applied for a licence
specifically for the transmission of television
and received the singularly appropriate callsign
G2TV on 5th August 1926.

TRUE TELEVISION
ACHIEVED.
Back at the Frith Street laboratory work
continued in an attempt to produce better im
ages which still had not progressed beyond an
outline of the subject with no observable de
tail. The sensitivity of the light cell represented
the all important factor and considerable mys
tery' surrounds the nature of the device used in
1925-6. No photographs of it have ever been
seen and when the original equipment was do
nated to the Science Museum in 1926 the cell
had been removed. To compensate for the lack
of sensitivity the maximum amount of light had
to be obtained by using bigger lenses resulting
in much larger scanning discs, now approach
ing 5 feet in diameter. The object to be televised
needed to be illuminated by powerful flood
lights placed a very short distance away and as
human flesh could not withstand the heat for
more than a few minutes Stooky Bill, a ven
triloquist's dummy, had to be used for test pur
poses.
The receiver, or Televisor as Baird called
it, consisted of an aluminium disc of between
15 and 20 inches diameter having a single spi
ral of tiny holes exactly matching in spacing
and number those in the studio scanner. The
disc rotated in front of a source of illumination
which varied in sympathy with the brilliance
of the scene being televised. For the earliest
equipment the disc speed was around 300 rpm
but later 750 rpm became the standard.
The quest for true television continued.
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A famous trio. Oliver Hutchinson and John Baird, directors of Television Ltd., with Stooky Bill at Frith
Street, Soho, January 1926.

The equipment used for the demonstration at Selfridge's store, April 1925.

J.L. Baird (sitting), with Ben Clapp at his amateur radio station G2KZ used to transmit television across the Atlantic, February 1928.

Ben Clapp joined the Company in Novem
ber 1926, and became the only technical as
sistant. In 1925 he had obtained special per
mission from the Post Office to use the unusu
ally high power of 1 kW for trans-oceanic tests
from his amateur radio station G2KZ at
Coulsdon. There is little doubt regarding the
role which John Baird envisaged for this pri
vately owned wireless equipment. He was anx
ious to keep ahead in the television race and
regarded the Atlantic as a challenge but get
ting any kind of television image over such a
distance was infinitely more difficult than the
three scratchy morse code dots which repre
sented Marconi’s similar feat by radio in 1901.
With morse it is much easier, no matter how
feeble the signal, if you can hear it, that’s suf
ficient.
Press comment appeared well in advance
of the actual event the Daily Telegraph and
Daily Herald both choosing the headline “Faces
Across the Sea” in their editions for 22nd April
1927.
The most favourable period for the recep
tion of radio signals across the Atlantic was
during the winter and Ben Clapp arrived in New
York with a 30-line Televisor on 5th October
1927. He stayed with a fellow radio amateur
Robert Hart, W2CVJ, of Hartsdale, New York,
who had offered to assist by providing the re
ceiver and maintaining a radio link back to
London on 37 metres. Meanwhile, the trans
mitter at Coulsdon was operated by Len Luger
from the Marconi wireless station at Croydon
Aerodrome, Harold Smith and Frank Barford.
The true nature of these activities had to

be concealed from both the Post Office and
other experimenters in the USA in case the lat
ter should be spurred into launching a com
petitive venture. No mention could be made
over the air of Baird, images or television and
a simple letter substitution code disguised these
words, Baird’s name appearing throughout the
messages as “IJKDR”.
Tests took place three times a week. Vi
sion signals sent by land line from the Baird
Long Acre laboratory were transmitted when
conditions were suitable, at other times gramo
phone records were used. An attempt was made
to receive a video recording of Stooky Bill
(Phonovision) made by Baird on 20th Septem
ber 1927, but this proved to be unsuccessful
due to the incompatibility of the synchronis
ing arrangements. An entry in the station log
book at 00.01 GMT on 7th October 1927, in
telegraphese, reads “R ok. Pse stand bi for TV
record”, possibly the first time that this now
universal abbreviation had been used.This 316
page log book makes fascinating reading as all
outgoing and incoming messages were re
corded verbatim. It reveals that some 58 trans
missions were made from Coulsdon before the
results were considered to be good enough for
a press demonstration.
On 8th February 1928, (9th February in
London) a small group gathered around the
Televisor in the cellar of Hart’s home. Capt
O.G. Hutchinson (Joint Managing Director of
the Baird Company), Ben Clapp and a reporter
from Associated Press watched the flickering,
orange-pink screen resolve in to a smudgy im
age of Stooky Bill. John Baird came over next

at 01.35 GMT, followed by Bill Fox a Press
Association journalist. Mia Howe, the wife of
the AP representative in London was televised
last. History having been made that night
Harold Smith entered in the log book for 9th
February 1928, “Station closed 04.38”.
The results were admittedly crude but lit
tle better could be expected bearing in mind
the equipment available and the inevitable deg
radation of the signal due to fading, phase dis
tortion and interference.Television had bridged
the Atlantic less than six years after the start of
broadcasting and 34 years before the Telstar
satellite.
Capt. Hutchinson and Ben Clapp travelled
back to the UK on the SS Berengaria. Arrange
ments were made to attempt the reception of
television pictures in mid-Atlantic and on the
evening of 6th March the vacant grin of Stooky
Bill appeared. Unknown to those on the ship
Baird had asked Dora Selvey, the fiancee of
the Chief Radio Operator, to be present in the
Long Acre studio and he was able to recognise
her without difficulty. “Radio operator recog
nises his betrothed on screen” proclaimed The
Evening World the following day. Two radio
amateurs in New York, Boyd Phelps W2EB and
Weme Olpe W2BUO successfully recorded the
vision signals of Miss Selvey on a 78 rpm pho
nograph disc which they sent to the Baird Com
pany as proof of reception.
These remarkable transatlantic achieve
ments provided a much needed boost to the
fortune of the Company, the shares rising
sharply afterwards. As a result the staff was
increased from six in 1928 to about 35 in 1929.
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Bill Fox being televised across the Atlantic from the
Baird Studios in 192S.
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TELEVISION TRAVERSES ATLANTIC
Sitting In Dark Cellar In New York,
Group See Man And Woman In London

NEW YORK SEES
PEOPLE ‘SENT'
PROM LONDON

1
Laboratory to Cattar
I Sntiih
N.Y. Village u Sam's
m

Utcst Cinquest

Hartsdale, N. Y.. Feb. 8.—(#)—A
man and a woman sat before an
electric eye In a London laboratory
tonight and a group of people In
a darkened cellar In this village
outside New York watched them
turn their heads and move from
side to side.
The Images were crude. Imper
fect, broken, but they were Images
none the less. Man's vision had
spanned the ocean; transatlantic
television was a demonstrated real
ity and one more great dream of
science was on the way to eventual
complete realization.
The demonstration was made by
the Baird Television Development
Company, of London, using short
wave radio sets for transmission of
the “vision sound" and the telvlsor
Invented by John L. Baird.
Virginian-Pilot, 9th February 1928.

8

The transformed vision of the
man and woman In the London
laboratory came through the ether
In the form of a bumblebee's hum,
a musical buzz of irregular cadence
representing In sound the lights
and shadows of their faces—all
that was transmitted In the test.
When the televisor, a black box
compact enough to be carried
around In a taxi, had done Its
work with this rhythmic rumble
from across the sea the visions
gradually built themselves up of
tiny oblongs of light suspended In
a whirling rectangle of brilliance
In the machine's gaping mouth.
These oblongs shifted and swirled,
scarcely for a moment holding
their places.
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WEDNESDAY, MARCH 7, 1928.

Voyagers inMid-Ocean,
By Television, Watch
Londoners Move A bou t
Passengers on Berengaria
Sec Persons Moving
in British Studio
Radio Operator Recog
nizes His Betrothed
on Screen
8. 8 BDtXHOAU*. U*rcb 1 (A PI
—A iblp hu 6mo llnkad to »bor« for
lb* (Irat lima by WiarUlan.
Spectator* aboard lb* rCybbrd liner,
n -tmaria, la tb* mJdrAUantlc lul
night, u* pareona appear baXora lha
Lriru milling apparmtua la a London
atudlo. Tbay aav tba lubjaeu more
;o«t UL-Oat UN tba Imaga that cam#
acroa* tba au.oU. —«• raoocnlaed
Tba teat I a* lad lor two boar* and >1
tlmta tha * Irion tram Londoo war
ruird lo b* ramarkably clear Tha racrlrlng apparatur of tba UlarUlon
BbAsrd

the Birenrtrli

Hen Clapp at
the window of
his radio
room.
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New York Times, 14th March 1928.

RADIO AMATEURS HERE
CATCH LONDON PICTURE
Image Being Sent to liner It Re
corded on Phonograph Disc With
Extra Parts Costing $15.

The Televisor on (he S.S. Berengaria for receiving pictures in mid-Atlantic.

A record ot the photograph of Miss
Dora Selvy, sent by television from
the Baird Laboratory In London to
the steamship Berengaria in midocean on March 6, was picked up by
two amateur radio operators in Ja
maica. Queens, during the transmis
sion, it was learned last night at the
home of Boyd Phelps, operator Of
radio station 2 EB at 1,665 167th
Street* Jamaica.
Tha ploture of Miss Sehry
corded oh an ordinary phonograph
disc by Phelps and Werner H. Olpe,
operator of radio station 2 BUO, 14
Brooklyn Avenue, Jamaica, with the
aid of an ordinary receiving set, to
which parts worth approximately $16
were added for the test. Boyd said
he was mailing a copy ot the photo
graph to the Baird Laboratories to
prove his claim that he pioked up
the picture in transmission.
Phelps and Olpe had been on the
lookout for signals, but until the
night of March 6 they had been un
successful. When Boyd detected the
signals he sent for Olpe and for a
professional piano tuner.
Ih a written statement given out
last night Phelps said the picture
was *‘heard* * about 6 P. If., and the
transmission lasted
re than an
9

INTERNATIONAL OPERATIONS
No sooner had Ben Clapp returned from
his second visit to the USA than he was asked
to carry out television demonstrations in Aus
tralia with the idea of stimulating commercial
interest. Leaving this country in October 1928.
on the SS Oransay with seven crates of equip
ment he had as his assistant Tony Bridgewater
who many years later became Chief Engineer
of BBC television. The shipping documents
have been preserved and a detailed list of 72
items, with prices, provide a most interesting
reminder of the wireless components available
at that lime.
After the Baird engineers had arrived at
Melbourne on 3rd December suitable premises
were found at Capitol House for setting up the
apparatus and successful demonstrations were
carried out after transit damage had been rec
tified. These continued until March 1929, when
the equipment had to be re-packed for removal
to Sydney for proposed demonstrations to Sir
Joynton Smith, the proprietor of Smiths
Weekly, the local newspaper. Apparently the
arrangements fell through so it was a case of
returning to Melbourne where operations re
started from a makeshift television studio on
the top floor of Menzies Hotel. There were no
‘over the air* transmissions, the picture being
sent by cable for reception on a Baird Model
B Televisor located on the first floor of the hotel.
During this period the Baird Company had
sent out a business manager in the form of a
retired Major who was a colourful character of
uncertain temperament and peculiar habits.
Tony Bridgewater recalls the morning briefings
with the Major sitting up in bed in his pyjamas
with a parrot perched on his shoulder.
Two local radio engineers. Fred Canning
and J. Davy, were trained in the use of the
equipment and Tony Bridgewater and Ben
Clapp returned prematurely to the UK during
the summer due to the impossibility of work
ing with the non technical and irascible Major.
After several weeks of experimental work the
first demonstration of television to the public
in Australia took place on 30th September
1929. Fortified by an enjoyable lunch leading
citizens and press men saw and heard Mollie
MacKay singing, supported by Coral Trenerry
playing the violin and pianist Katie Liddle.
By the end of that year the equipment had
been dismantled and repacked for an unknown
destination. Nothing more was heard of the
Major.
The South African committee of the Brit
ish Association for the Advancement of Science invited the Baird Company to demonstrate
television at their meetings in Cape Town and
Johannesburg between 22nd July and 5th Au
gust 1929. Lord Angus Kennedy, Vice-Presi
dent of the Television Society. Dr. C. Tierney,
the Chairman and two Baird engineers, Jim
Percy and Ted Bray, sailed for South Africa on
the Llandovery Castle early in July.
Members of the press and the broadcast
ing authority witnessed the inaugural demon
stration on 22nd July. Distinguished visitors to
10

the temporary television studio in Cape Town
included the Governor General of South Af
rica, the Earl of Athlone, Princess Alice, Lady
May Cambridge and the Mayor and Town
Councillors of Cape Town.
In a later section mention is made of tel
evision transmissions from Berlin in 1929 us
ing Baird equipment. At the same time J.L.
Baird. S.A. Moseley and Chief Engineer W.W.
Jacomb went over to Berlin for discussions with
representatives from the German Post Office.
They had already visited the Baird laborato
ries in London to see television demonstrated
and were anxious to make a start in their own
country. Meetings were held with several well
established German organisations who could
supply the necessary expertise and on 11th June
1928. Femseh AG was founded consisting of
Zeiss-Ikon. Bosch. Loewc Radio and Baird
IntemationalTelevision Limited. Over the next
few years an amicable relationship built up
between Femseh and Baird Television with a
free interchange of technical information. Both
companies were using a definition of 180 lines
in the early 1930s and in the absence of any
electronic cameras at that time they were mak
ing full use of the intermediate film process.
This pleasant situation came to an end when
the Nazis took over control in Germany.
Capt. Oliver Hutchinson re-visited the
USA in 1929 with rather grandiose ideas con
cerning the launching of a subsidiary organi
sation. He took with him two technical staff,
Desmond Campbell and Frank Bingley who
were soon established in an elegant studio at
145 West 45th Street, New York The spacious
control room would have been the envy of col
leagues working in the cramped conditions at
Long Acre.
The Mayor of New York, Jimmy Walker,
look part in a demonstration on 20th Decem
ber 1929 and films were also televised using a
very early form of telecine known at that time
as ‘tele-talkie* equipment.
Desmond Campbell used to enjoy telling
the story of three young ladies who were audi
tioned for television appearances. June Collyer
got the job ousting his own choice, an artiste
from the Broadway show. Girl Crazy. Her name
was Ginger Rogers.
Oliver Hutchinson returned to the UK in
the Spring of 1930 not having achieved very
much apart from a large bill for expenses in
curred. Awkward questions were asked and he
left Baird Television shortly afterwards.
W.J. Jarrard had been in control of the
USA operations after the departure of
Hutchinson but once again nothing of any sig
nificance materialised. John Baird decided to
have a look at the American situation for him
self travelling to New York on the SS Aquitania
in September 1931. On arrival he faced the kind
of reception normally accorded to film stars or
heads of State. Highland pipers paraded on the
pier, press men were everywhere and a police
escort had been provided for the journey to the
Waldorf Astoria Hotel. Baird, beset by hordes
of journalists and the constant attentions of the

Zieglleld Follies Highlanders (as he described
them in his autobiography Sermons, Soap and
Television) found life increasingly trying. He
telephoned his lady friend asking her to come
to New York as soon as possible and marry him.
John Baird, laid low by ‘flu married Margaret
Albu in his Coney Island hotel on 13th No
vember 1931.
Business matters were not progressing
favourably. Although permission had been ob
tained initially to broadcast television through
Donald Flamm’s station WMCA, the Radio
Corporation of America appealed against the
decision on the grounds that no foreign organi
sation could be allowed to transmit pro
grammes in the USA. The Federal Court al
lowed the appeal and so ended the Baird Com
pany's work in the States.
These overseas activities were a severe
drain on the financial resources with little per
manent benefit. John Baird admitted as much
during his address to the World Radio Confer
ence in 1938 commenting “From a business
stand-point these efforts proved premature, but
they had the value of arousing widespread in
terest and stimulating progress”.

FORMATION OFTHE FIRST
COMPANIES
Television Limited was registered in June
1925, and the Directors were J.L. Baird and
W.E L. Day who the previous year had pur
chased a one-third interest in Baird’s enterprise.
The following December Day sold his holding
to Capt. O. G. Hutchinson.
The Baird Television Development Com
pany came on the scene in April 1927, under
the Chairmanship of Sir Edward Manville with
J. L. Baird and O.G. Hutchinson as joint Man
aging Directors. Other members of the Board
were Sir James Percy and F.R.A. Shortis.
To cater for the overseas activities Baird
International Television was launched in June
1928, with Lord Ampthill as the Chairman, the
rest of the Board comprising J.L. Baird, O.G.
Hutchinson, Sir Edward Manville and Lt. Col.
G. Winch.
t.
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PHONOVISION, NOCTOVISION, STEREOSCOPIC
AND COLOUR TELEVISION
The low definition, 30-line television sig
nals sounded like a warbling note and they
could be transferred onto gramophone records
in the same way as music. When played back
through an amplifier to a television set some
what indistinct pictures were obtainable but
without the sound. The recordings were cut in
wax employing equipment provided by the
Columbia Gramophone Company and the first
subject was Stooky Bill, recorded on 20th
September 1927. Baird called this basic form
of video recording Phonovision and The Times
described it as television by gramophone.
The pictures reproduced were of rather
poor quality due to recording cutter resonance,
surface noise and turntable speed fluctuations
and no attempts were made to give the public
demonstrations or to exploit the system com
mercially. Several of these phonovision discs
have survived and by using sophisticated fil
tering and digital techniques to minimise the
problems mentioned above, it has been possi
ble to retrieve recognisable images.
A recording made at the Baird Long Acre
studios on 28th March 1928, involved a lady
smoking a cigarette, the only clue to her iden
tity being the name ‘Miss Pounsford’ scratched
into the space beside the label. She was not a
member of the staff and no one has been able to
offer an explanation regarding her connection
with the company. A copy of this 65 year old
recording was shown in a 1993 television doc
umentary and a lady in Hartfield, Sussex,
wrote to say that Miss Pounsford was her great

aunt Mabel who often mentioned that she
worked at the Baird studios when a member of
a nearby secretarial agency. Photographs taken
of her shortly after the video recording was
made have been obtained and there is a dis
cernible likeness.
The Noctovision experiments started late
in 1926 and resulted in a demonstration to
members of the Royal Institution in December.
They were able to see television pictures of
people sitting in a completely dark studio,
Baird had always been conscious of the con
siderable discomfort to those being televised
because of the heat and glare from the flood
lights placed a few feet from their faces. He fil
tered out the visible light by interposing a thin
sheet of ebonite leaving the invisible infra-red
rays to “illuminate” the subject.
At a later date an entirely different form of
Noctovision had been developed with the pur
pose of seeing in the dark at a distance or
through fog. This arrangement did not repro
duce an image of the object but only detected
the presence and direction of infra-red emis
sions. Demonstrations were given tot he
Admiralty at Molograph House in April 1927
and at Baird's Box Hill home in August 1929.
Stereoscopic and colour television were
two more world firsts achieved by Baird in
1928. The production of stereoscopic images
involved the use of a scanning disc with two
sets of holes in spiral formation giving right
and left eye perspectives. At the receiving end
a similar double spiral disc was used and this

displayed slightly displaced images which
could be combined by viewing them through a
stereoscope.
The colour experiments also necessitated
special scanning arrangements. At the sending
end three spirals of holes were covered with
red. green and blue filters and the receiver
employed an identical disc. Reproducing the
colour represented a problem as the only lamps
capable of following the rapid changes in light
values were of the glow discharge type. None
of these could produce white light which
would have been preferred for use with the
colour filters. Baird had to compromise with a
neon lamp for the red end of the spectrum and
a helium-mercury vapour combination for the
blue and green. These lamps were switched
into circuit at appropriate intervals by a com
mutator on the disc drive shaft.
In spite of the technical limitations the
results were evidently impressive. The highly
regarded magazine ‘Nature’, commentated
“The colour images we saw in this way were
quite vivid. Delphiniums and carnations
appeared in their natural colours and a basket of
strawberries showed the red fruit very clearly”.
Credit must be given to J.C. Wilson, a
senior research engineer with the Company,
who carried out the development work on
colour television. He also designed the mirror
drum scanner used by the BBC from 1932 until
the 30-line service closed down.

. M "■ j
Photograph of Miss Pounsford for comparison.
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Images retrieved from Phonovision video recordings. Stooky Bill is top right, recorded on 20th September
1927, the others arc of Mabel Pounsford, 28th March 1928.

The label of the September 1927, Phonovision
record.
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BROADCASTING PROBLEMS
In order to maintain the lead which this
country had achieved and also to move towards
the concept of television in the home, regular
transmissions needed to be provided. The prob
lem was that the BBC enjoyed a monopoly on
broadcasting and declined to provide any fa
cilities at all. possibly fearing that this new form
of entertainment would compete with radio
programmes then only a few years old.
Capt. Hutchinson. Baird’s rumbustious
colleague, trod heavily upon the corporate
corns of the BBC by accusing them of acting
like an obstructive monopoly instead of help
ing to promote an important British achieve
ment. Somewhat mischievously he suggested
that television did not come within the scope
of the Wireless Telegraphy Act. thus dispens
ing with the need to seek Government approval
for transmitting their own programmes. In a
letter to the Post Office (the licensing author
ity) Sir John Reith tetchily commented "The
Corporation would, as you know, have the
strongest objection to any infringement of its
‘sound’ monopoly and if you must let the Baird
people do something, however fatuous. 1 im
agine it could be done within the terms of their
experimental licence, but for pictures only”. So,
at a time when talking pictures were replacing
silent films the Director General of the BBC
wanted to cripple early television by remov
ing the sound.
By the summer of 1928 the Baird Com
pany had a 500 watt television transmitter op
erating on 200 metres from Long Acre and 30line experimental programmes were sent out
later in the year, twice weekly on Tuesday and

Saturday. They were relegated by unhelpful
officialdom to the inconvenient hours of mid
night to 01.00. It is interesting to recall that the
1922 experimental wireless transmissions by
the Marconi Company from Writtle fared even
worse and were restricted to one half hour each
week. The programme material from Long
Acre consisted mainly of items presented by
the engineering and office staff who formed
themselves into a concert party, but profes
sional artistes were engaged for the more im
portant demonstrations.
During this period a major change oc
curred in the method employed to transmit the
studio scenes. Up to and including the transat
lantic experiments Baird used the floodlight
principle involving the use of high intensity
lamps placed within a few feet of the subject’s
face which meant that only head and shoulder
shots were possible. From the middle of 1928
the flying spot or spotlight system came into
general use. This represented an exact reversal
of the previous arrangement as the subject was
now in a blacked out studio in front of a hole
in the wall through which shone a brilliant pin
point of light which scanned the scene in se
quential vertical strips. Photocells recorded the
level of reflected light. Heavy blue make-up
had to be used to accentuate the facial features.
Frustrated by the lack of support in his
own country John Baird came to an arrange
ment with the German Post Office to transmit
television pictures from their Witzleben station.
A team of engineers with the latest equipment
left for Berlin in the Spring of 1929 and these
continental transmissions were well received

Lulu Stanley in the Long Acre studio on 30th September 1929. She is sitting in
front of the hole in the wall through which shone the scanning beam of light.
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at the Company’s Kingsbury Manor laboratory
in north London. The spectacle of a British in
ventor having to seek assistance on foreign soil
produced predictably condemnatory comments
from the press. It is not without significance
that the BBC then shifted its position and ar
rangements were made to send out television
programmes through their London station 2LO
commencing on 30th September 1929, but only
at times when the transmitter would normally
have closed down.
Had it not been for Baird persistently prod
ding the authorities through the press and Par
liament the British television service could have
been put back many years and radar, so de
pendent on this type of technology, might not
have been perfected in time for World War II.
The programme times were from 11.00 to
11.30 on weekdays and midnight to 00.30 on
Tuesday and Friday. The timing of the late night
transmissions provided an unexpected bonus.
They followed the dance band broadcast which
terminated at midnight and those listeners who
did not switch off heard the peculiar warbling
note characteristics of the 30-line vision sig
nals. This became a challenge to many of them
to turn these strange noises into a picture and
in this way the new medium gained many devo
tees.
Initially few commercially made
Televisors had been manufactured and they
were very expensive. For this reason 90% of
the early receivers were home constructed.
There were no cathode ray tubes in use in those
early days for that was the era of mechanical
television, a fascinating blend of wireless, me-

Model C Televisor at the Kingsbury Manor laboratory, March 1930.

II.0-12.0

DANCE MUSIC

(From Manchester)
Berttni’s Dance Band, relayed from The Em
press Ballroom, Winter Gardens, Blaoctool

12.0-12.30 Experimental Television Transmission
by tho Baird Process: (201.3 m. Vision;
33C.3 m. Sound)

Only small print for midnight television in May
1930.

chanics and optics. The receiver consisted of a
scanning disc with a diameter of 15 to 20 inches
having a single spiral of 30 pin holes and driven
by a small electric motor at 750 rpm. Behind
the disc a neon lamp provided the illumina
tion. The orange-pink pictures were very small,
barely the size of a credit card, but a magnify
ing lens could be used to give some enlarge
ment. They were also very dim and needed to
be viewed in almost total darkness.
Ultra short wave techniques had not yet
emerged from the development stage and prior
to 1935 television programmes for the public
were radiated on the medium wavebands. To
avoid interference with adjacent broadcasting
stations the maximum definition allowable
amounted to only 30 lines, less than one twen
tieth of that currently in use. This restriction
resulted in rather coarse pictures by today’s
standards but head-and-shoulder shots came
over well.
In spite of the low definition the viewing
public seemed well pleased with the results and
there were some glowing reports on the detail
seen in their pictures. As a means of obtaining
some factual information on picture quality a
competition was organised involving the trans
mission of 28 drawings each representing a
word and carefully chosen to test the limits of
resolution. Many people correctly identified the
entire series and a similar test a few weeks later
proved that these early pictures were not nearly
as crude as is sometimes suggested.
The total time allocated to transmissions
generally amounted to only two hours a week
and owners of television sets took every op
portunity of looking in. At that time few peo
ple had ever seen television and the entertain
ment value was that of actually being able to
see a picture regardless of the programme con
tent. The ability to see as well as hear what
was on the wireless had an irresistible attrac
tion.
The wide variety of programme material
tested to the limit the techniques then avail
able. Singers, dancers and instrumentalists pre
dominated but educational items had their
share, for example. How to build a television
receiver. Golf, Lawn tennis hints. Keep fit dem
onstrations and Curious knots and their uses.
Notable artistes included Gracie Fields. Cicely
Courtneidge, Jack Hulbert, Bob and Alf
Pearson, Bobby Howes, pianist Cyril Smith and
Jack Payne with his dance orchestra. There
were some notable viewers too, the Prime Min
ister Ramsay MacDonald had a BairdTelevisor
installed at Downing Street. Outside broadcasts

were just about possible and in 1931 and 1932
the Derby was televised from Epsom.
During this period the Baird Television
Development Company and Baird International
Television had merged in May 1930, to form
Baird Television Ltd.
The BBC did not assume responsibility for
television programmes until August, 1932, and
up to that time the Baird Company financed
the entire operation meeting unaided the heavy
cost of providing studios, equipment and staff,
besides engaging and paying for the perform
ers. It seems extraordinary that the British tel
evision service between 1929 and 1932 de
pended for its existence upon the efforts of a
small Company with modest resources and
without the benefit of any support from public
funds.
Unlike the high definition service which
commenced in 1936 from Alexandra Palace
with reception limited to a radius of about 40

miles around London, the 30-line programmes
transmitted on 261 metres were receivable
throughout the UK and also on the Continent.
Reports came in regularly from viewers in
France, Holland, Iceland, Yugoslavia, Italy,
Germany, Spanish Morocco and Madeira. Tel
evision signals were also sent out from France,
Germany and Russia.Those people using home
constructed sets were able to watch these dis
tant transmissions by making minor adjust
ments to their equipment.
By 1935 the BBC had reduced the pro
grammes to just two half hour transmissions a
week and on 11 th September that year this pio
neering service finally came off the air after
completing 650 broadcasts involving a total of
1700 performers.
At the close down there were about 7000
receivers in use comparing very favourably
with a total of 9000 high definition sets in 1938.

The 1930 'Tin Box' Televisor, cover removed.

Pictures taken direct from the screen of a Televisor late in 1928. Peter Birch, the studio manager at left and
Connie King, the switchboard operator who sang in the midnight programmes.
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CRYSTAL PALACE STUDIOS
Centre: A sketch of the Baird studios from the Illustrated London News, February 1935.
Clockwise from top centre: The Spanish set in studio No.l (The guitar player and waiter are engineers from the transmitter
laboratory).
Sound and vision transmitting aerials on the balcony of the South Tower. The later aerial for the high power transmitter is on the
chimney top.
High power, ultra short wave transmitter.
View of No.3 studio from the control room.
Watching a Cry stal Palace programme. Early television tubes w ere 3 feet long and had to be mounted vertically. The picture was
viewed using an inclined mirror.
A boxing match in the spacious No.l studio. The referee, time keeper and the boxers themselves were all employees of the Baird
C' ompany.
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THEATRE PRESENTATIONS 1930-36
One way of bringing television before the
public at a time when very few receivers were
in the home was to display the pictures on a
large screen, but the technical problems were
formidable.
The first demonstration on the stage took
place at the London Coliseum for two weeks
commencing on 28th July 1930. In order to
obtain bright pictures the Baird Company used
a screen measuring 5 feel by 2 feet made up of
2100 tiny lamps. These were arranged in 30
vertical rows of 70 lamps, each contributing
its own element of light or shade to the overall
image. This mosaic of lamps represented a
much refined version of Baird’s first television
patent in 1923. On the revolving stage a cara
van housed the complicated switching mecha
nism which energised each lamp in turn 12'/2
times a second, making an incredible 26,250
operations every second.
Three times daily the large audience could
see artistes and celebrities who were televised
from the studio in Long Acre. Well known per
sonalities were beginning to realise the impor
tance of being seen on television and those who
appeared on the lamp screen included the Lord
Mayor, several Members of Parliament. Lord
Baden Powell founder of the Boy Scouts As
sociation. the novelist Miss Ruby M. Ayers,
Herbert Morrison, Sir Oswald Moseley and
tennis champion H.W. Austin.
Taking part in the variety programme were
Helen Yorke and Virginia Johnson, billed as
the Belles in Harmony’. They decided to en
liven their act by performing a duet while a
half mile apart. Helen Yorke on the Coliseum
stage sang alongside the screen which dis
played an image of her partner televised from
the studio. This novel, composite performance
embracing both stage and television was taken
a step further by the veteran comedian George
Robey. He commenced his act in the normal
way but after a short time the television screen
lit up displaying Robey as a bride in a talking
film. Leaving the film to entertain the audience
he look a taxi to the studio and concluded his
turn from there. Altogether an ingenious ex
ample of the simultaneous demonstration of
stage, talking film and television entertainment.
After heading the bill at the Coliseum with
‘house full* notices in evidence for much of
the time, the caravan with its technical team of
four engineers, moved on to Germany.
At the Scala Theatre. Berlin's largest mu
sic hall. 26 demonstrations were given between
18th and 30th September. The studio was situ
ated in the Friedrichstrasse a few kilometres
away and Government Ministers, music hall
artistes, film stars, poets and newspaper edi
tors all turned up to be televised.
Due to problems with narrow stage doors
in Berlin the caravan had to be extensively
modified and reduced to about one hall of its
original size. Now more in the form of a trailer,
it could be transported by rail to Paris, the next
stop on the television tour. The equipment was
soon installed in the Olympia cinema where
for two weeks three or four performances were
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given each day. Although no professional en
tertainers were engaged the Parisians re
sponded with particular enthusiasm to the dem
onstrations. A possible explanation is that un
like Germany. France had no television serv
ice and the Baird lamp screen provided the first
opportunity for this new medium to be seen
by the public.
The last of these performances took place
at the Roda Kvam (Red Mill)Theatre in Stock
holm during the first two weeks in December.
Twice daily artistes and celebrities appeared
before an appreciative audience.
This series of theatre demonstrations enabled thousands of people to see television pic
tures for the first time and provided the Baird
Company with a considerable amount of pub
licity.
An article in the Hastings and St Leonards
Observer on 19th January 1924, quoted Baird
as saying that at some future date, people sit
ting in a cinema would be able to see the finish
of the Derby at the same moment that the horses
were passing the winning post. This prediction
came to fruition in June 1931, when equipment
in yet another caravan enabled viewers to see
the finish of this famous race. This first ever
television outside broadcast was repeated on
1st June 1932. with the added attraction that
the event could be seen by the public at the
Metropole Theatre. With an audience of 4000
people expected, clearly the 5 feet by 2 feet
screen used at the Coliseum would be too small.
In any case the bank of lamps system, some
thing of a mechanical monstrosity, became
obsolete with the introduction of the Kerr cell
which acted as a light valve providing the nec
essary variations in light and shade from an
arc lamp projector. It seemed that a screen
measuring 10 feet high by 8 feet wide would
be required but a 30-line image stretched over
this area would give an unacceptably coarse
picture with the vertical scanning lines becom
ing obtrusive. To overcome the problem Baird
used his recently developed zone system which
provided three entirely separate 30-line pictures
side by side, to give a much improved defini
tion of 90 lines.
At the Epsom race course the caravan was
situated near to the winning post and a mirror
on the hinged door reflected the scene on to a
revolving drum carrying 30 mirrors. The im
age, now in the form of 30 strips for each zone
was directed through separate apertures to in
dividual photocells each sending its variable
electrical signal down a pair of Post Office tel
ephone lines to the theatre. Here, the individual
light valves varied the illumination provided
by arc lamps, the composite three zone picture
being back projected on to a translucent screen.
The BBC used the middle zone for a televi
sion broadcast for the benefit of those having
receivers in their homes.
The whole of this ambitious production
was fraught with potential problems and de
scribed by John Baird as one of the most nerveracking experiences he had encountered in all
of his television work. All went well however,

and the audience watched April the Fifth win
the Derby. The Daily Herald reporter commerited “It was the most thrilling demonstra
tion of the possibilities of television yet wit
nessed... We saw the horses quite distinctly as
they came up the straight. We were the first
people in the world to see such a spectacle on
a cinema screen. Marvellous! Marvellous!
shouted men and women around me. Mr. J.L.
Baird, the inventor who made the marvel pos
sible, stepped on the stage and received a big
ger cheer than April the Fifth”.
In 1932 the Prince of Wales attended an
international exhibition in Denmark and the
Baird Company in association with the Dan
ish newspaper Politiken arranged for television
demonstrations to be held in Copenhagen. A
studio with the latest Baird mirror drum scan
ner (camera) was fixed up in the newspaper
offices and the pictures were displayed on a
large screen at the Arena Theatre nearby.
Baird engineers Ted Bray and Paul
Reveley made an attempt to receive the BBC
television transmissions on the London Na
tional wavelength. In spite of the distance of
600 miles the results were so promising that a
special programme was organised for the Dan
ish viewers featuring their famous film star,
Carl Brisson. This went out from the BBC tel
evision studio in the basement of Broadcast
ing House on 8th November. John Baird, neatly
attired in a dinner jacket, made one of his rare
appearances and said a few words. Strangely,
he seemed ill at ease before the medium of his
own making.
The next variation on the theme of pres
entations on the stage involved the use of in
terlaced vertical scanning with an improvement
in definition to 120 lines. Called the Baird
multi-mesh system, the press were invited to a
pre-view on 6th December, 1936 at the Do
minion Theatre in London.

1

ACQUISITION BY GAUMONT
BRITISH.
For a number of years the Company had
been pouring out money in order that this coun
try could maintain its position as a leader in
the field of television progress. As Baird put it
in his autobiography “We were indeed behav
ing more like a philanthropic institution for the
benefit of the television-minded public, than a
business concern.... Money was going out in
every direction and the BBC had even made
us pay for the use of their transmitter, instead
of doing what the German Post Office did for
us in Berlin, pay us for the apparatus”.
Television Limited, who held the control
ling shares, went into voluntary liquidation and
after some financial juggling by Sydney
Moseley, the control of Baird Television Ltd.
passed to the Gaumont British Picture Corpo
ration in January 1932.
Within the next year W.W. Jacomb left the
company and Capt. A.G.D. West took over as
Technical Director.
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CRYSTAL PALACE STUDIOS AND LABORATORIES
The limitations of a low definition service were all loo apparent and in 1933 practical
steps were taken by several organisations to
produce a viable system providing improved
picture quality. At first there was no official
guidance relating to a standard for higher defi
nition and this resulted in a hotch-potch of
schemes operating on 120. 180. 240. 360 and
405 lines.
The industry had its eye on the main prize
- a contract to supply the BBC with equipment
for their new sen ice from Alexandra Palace.
Eventually only BairdTelevision and MarconiEMI w ere left in the field and both contestants
were in no doubt as to the crucial importance
of producing a reliable electronic camera. This
in fact proved to be the deciding factor between
the rival systems.
EMI worked in considerable secrecy on
their Emitron electronic camera giving noth
ing away and providing very' few demonstra
tions. In contrast, the Baird Company decided
to put out high definition experimental trans
missions at the earliest possible moment with
the intention of convincing the press, public.
Members of Parliament and most important of
all the Television Advisory' Committee that they
were in a position to operate a public service
without delay. In July 1933. the Company
moved to the Crystal Palace. Sir Joseph
Paxton's massive glass edifice which domi
nated the South London skyline. They occu
pied 40.000 sq. ft. of space under the main con
course and adjoining the tunnel connecting the

The original 1933 vision transmitter on the first floor of the Crystal Palace South Tower. In 1938 it
transmitted J.L. Baird's colour television pictures to the Dominion Theatre.

two towers. The Company also had the use of
the School of Arts building, the South Tower
and later the Rotunda, bringing the total area
to 60,000 sq. ft.
The television facilities at the Crystal Pal

m_____
William Tay nton, the first person ever to be seen by television, with a selection of Baird Cathovisor picture
tubes. The largest was 22 inches in diameter.
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ace were unequalled anywhere in Europe. No
other organisation could produce from a sin
gle site studio performances, transmitters and
receivers, cathode-ray tubes, photocells, film
transmission equipment, magnetrons and mi
crowave links. There were four studios, the
largest measuring 60 feet by 40 feel could ac
commodate full scale presentations involving
up to 40 actors. They were comprehensively
equipped, acoustically isolated and provided
with four dressing rooms. Telecine machines
enabled films and newsreels to be featured in
the programmes. From this unique complex,
which included offices, workshops research
laboratories and a generating plant room, a
large number of high definition television pro
grammes were radiated from the aerials at
tached to the top of the South Tower, 680 feet
above sea level.
Well known theatrical personalities took
part in the transmissions. Alma Taylor made
frequent appearances, others included Vivian
Foster the ‘Vicar of Mirth', and Claude
Dampier with Billie Carlyle. True to the tradi
tions established at Long Acre the Baird staff
had a supporting role providing boxing
matches, sketches from the Cafe del Diablo set
and carrying out announcing duties.
Every opportunity was taken of capturing
the interest of the public. One ingenious ex
ample occurred at the 5th Ordinary General
Meeting at Film House in Wardour Street in
March 1934, when the shareholders were sur
prised at the absence of the Chairman, Sir Harry
Greer. He soon appeared, not in person, but on
a television screen and the Baird Company re
port was delivered by him from a studio in the
Crystal Palace. While he made his way back to
Wardour Street the shareholders and the press

enjoyed a variety show and excerpts from films.
The original vision transmitter which had
a power of 500 watts and operated on 6 me
tres, was situated on the first floor of the South
Tower. A year later, in December, 1934, a high
power, 10 kW replacement using constantly
evacuated tetrode valves, went into operation.
Designed by Baird engineers it represented the
most powerful ultra short-wave transmitter in
existence. It is interesting to note that the
coastal radar stations which became opera
tional in 1938, used the same valves in a simi
lar circuit and there is little doubt that the Baird
transmitter had a strong influence on the de
sign.
Early in 1934 a decision had been reached
to concentrate on a 180 line standard for
demonstration purposes. It was considered to
be essential that the programmes should have
good entertainment value involving ambitious
productions. This objective produced problems
because the electronic cameras were still un
der development and the flying spot camera
when adapted for high definition could only
cope with close-up subjects due to the consid
erable loss of light resulting from the large
number of tiny holes in the disc which had to
run at a speed of 6000 rpm. Recourse had to
be made to an ingenious arrangement known
as the intermediate film process which had been
used experimentally both in the USA and Ger
many. The studio scenes were shot using a 17.5
mm cine camera and the exposed film passed
immediately to processing tanks for develop
ing and fixing which took about 30 seconds. It
was then scanned while still wet by telecine
equipment for conversion into television sig
nals. Due to the time lag the sound had to be
recorded as well. Interchangeable camera
lenses enabled close-up shots to be obtained,
fast film kept the lighting requirements to a
reasonable level and the exposed material could
be washed and dried for future occasions.
The Television Advisory Committee, set
up in 1934 to examine potentially viable sys
tems, recommended that both Marconi-EMI
and Baird Television should be invited to pro
vide equipment to the BBC. Marconi-EMI
staked everything on their ability to perfect a
405 line standard using a fully developed
Emitron camera. The Baird Company had cho
sen a definition of 240 lines and were desper
ately trying to improve their electronic camera
in order that it could replace the cumbersome
intermediate film apparatus.
The essential features of the Emitron cam
era, based upon Zworykin’s iconoscope in the

USA, were well protected by patents, effec
tively blocking any attempt to design a similar
device. The only alternative electron camera
available to the Baird Company used the im
age dissector, developed by Philo Farnsworth.
Possessing only a fraction of the sensitivity
provided by the Emitron, high levels of illumi
nation were required and it never came up to
expectations.
The BBC service commenced operation
in November 1936, using the Marconi-EMI and
Baird systems on alternate weeks. A few
months later in February 1937, the Television
Advisory Committee decided to abandon this
experimental arrangement and to continue with
the Marconi-EMI equipment exclusively. This
came as a bitter blow for the Baird Company,
their second set-back within three months, for
at the end of November 1936, the Crystal Pal
ace fire destroyed the laboratories, studios and
offices, only the South Tower, Rotunda and
School of Arts building survived. While it is
true that the decision to discontinue the Baird
transmissions was taken on technical grounds
the loss of all facilities in the fire - drawings,
records, stores, spares, workshops and labora
tories, must have been a contributory factor.
The fire was a disaster and so fast did it
spread that nothing could be saved. The next
day members of the staff recall having seen
the workshop lathes and other machine tools
twisted into grotesque shapes by the heat and
a camera tube had been melted down to a multi
coloured gobbet of glass.
After the fire came the problem of getting
the Company back on to its feet. Accommoda
tion had to be found for those people who had
been displaced from the main building and
every nook and cranny was put to use. The
Rotunda now produced the television picture
tubes, receivers were being built in the School
of Arts and the South Tower provided space
for offices and laboratories.
By the summer of 1938 new premises had
been acquired at Lower Sydenham and most
of the staff moved to this location. A small team
remained behind in the almost derelict School
of Arts building which provided a discreet re
treat for a confidential project for the French
Air Ministry. In the incongruous surroundings
of busts and statues television equipment ca
pable of transmitting pictures to the ground
from a Marcel Bloch bomber was under con
struction. This novel form of aerial reconnais
sance enabled observers on the ground at a dis
tant point to have instant visual information
regarding activity in enemy territory.

The aircraft, small by present day stand
ards, had a maximum width of 5 feet and meas
ured 51 feet in length. Not a lot of room for
nearly half a ton of television equipment and a
crew of five comprising a French Air Force pilot
and mechanic and three Baird engineers.
Early electronic cameras were relatively
crude and could not operate satisfactorily in
poor light. By using a miniature version of the
intermediate film system these disadvantages
could be avoided. However, the adaptation of
this arrangement for use in an aircraft posed
many problems in connection with size, weight,
power supplies, change of air pressure and vi
bration.
A 16 mm cine camera scanned the ground
through a hole in the fuselage floor. The ex
posed film was developed and fixed in about
30 seconds and then passed still wet to a
telecine scanner for conversion into television
signals. These were sent to the ground receiv
ing station by a 200 watt transmitter situated
in the forward gunner's position.
Many transmissions were made during
June and July. 1939, sometimes twice daily.
The results were impressive. Even in poor light
and with the aircraft at 4000 feet those watch
ing on the ground using a receiver with a 22
inch diameter tube could see tennis court mark
ings, moving cars, ripples on the reservoirs and
names on buildings. Video recording equip
ment enabled scenes of particular interest to
be stored on 35mm film.
The claim that this achievement repre
sented the world’s first live television transmis
sions from an aircraft in flight has not so far
been challenged. They were well ahead of the
USA demonstration from the air by RCA on
6th March 1940.

Television transmitter in the forward gun turret of
the bomber.

The Marcel Bloch bomber which carried the Baird equipment. Hendon Aerodrome, May 1939.
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NEW PREMISES AT SYDENHAM
The new building at Sydenham housed
offices, workshops, stores, vacuum and re
search laboratories.There were no facilities for
the manufacture of television receivers on a
large scale and this work passed to Bush Ra
dio. also in the Gaumont British group. These
receivers were designed at Sydenham and ca
tered for all tastes and pockets from a table
model, the T20 selling at £37 to a top of the
range projection set capable of providing a 24
inch by 19 inch picture on an extended screen.
This substantial piece of equipment, designated
the T19 cost £157 - rather more than a family
car.
Before the war the BBC only pul out tel
evision programmes for short periods during
the day and this caused problems for testing
and lining-up the receivers produced by Bush.
Means had to be found of providing pictures
at all times during working hours and this re
quirement was met in a novel way by the
vacuum physics department who in 1936 had
designed a still picture tube or monoscope.
Resembling a small cathode-ray tube it had in
place of the usual fluorescent screen a circular
nickel plate upon which had been printed a
photograph of film actress Madeleine Carroll
wearing a check blouse. This device provided
a 405 line picture and a caption which could
be fed to any number of receivers.
The connection with the film industry not

surprisingly gave rise to considerable devel
opment work on large screen television instal
lations with the idea of presenting in the cin
ema news and sporting events as they occurred.
At the Taller Theatre in June 1938. an invited
audience watched the ceremony of Trooping
the Colour on an 8 feet by 6 feet screen. Eight
months later the screen size had been increased
to 15 feet by 12 feel made possible by the use
of a very large projection tube designed and
manufactured in the Baird laboratories. Known
as the teapot lube it operated at 40,000 volts.
Both the Taller and Marble Arch Pavilion had
been fitted with the improved equipment and
on the 23rd February 1939, a paying audience
witnessed the Boon-Danahar fight, transmit
ted by the BBC from Harringay Arena.
Televising films had occupied the atten
tion of the Company since the earliest days
when in 1929 a tele-talkie system had been
tried out. Later known as telecine machines
they were used extensively at the Crystal Pal
ace and further development continued at
Sydenham. The image dissector camera lube
had certain attractions for use in telecine ap
paratus. The inherent insensitivity could be
overcome by using high intensity projection
lamps, there were no shading problems (shad
ows on the picture) and fine detail was obtain
able. Excellent results were achieved, the pic
ture clarity being a great improvement on the

films being transmitted from Alexandra Pal
ace in 1938. It did not represent the final solu
tion however, as later development confirmed
the superiority of the cathode-ray tube scan
ner in conjunction with a multiplier photocell,
the same arrangement as used on the bomber
and this set the pattern of telecine machines
for a long time ahead.
The Company produced experimental
iconoscope camera tubes and although these
could not be used commercially because of
patent restrictions one did form a part of an
installation used for demonstrations in a Hong
Kong store.
These diverse activities came to an abrupt
end in September 1939, with the outbreak of
war. For reasons which have not been explained
Gaumont British decided to appoint a Receiver
and put the Company into liquidation. It reemerged immediately as Cinema Television,
with a different Board of Directors. John Baird,
who held the position of President from 1938,
had his contract terminated. A high proportion
of the employees were directed to radar sta
tions and research establishments and many
stayed on in Government service after the ces
sation of hostilities. Thus the beginning of the
war marked the end of an era and Baird Tel
evision Limited in its original form passed into
history.

'

Glass technologist Bob Bartle working on one of the large teapot projection tubes.
20

Cinema television. Baird projection receivers at the Tatler Theatre, London, in 1938.

This still picture tube (below) enabled captions to be transmitted
without using a camera. The circular nickel plate (right) was
scanned by a cathode-ray beam from a conventional electrode
assembly, releasing secondary electrons. Madeleine Carroll in the
film 'I Was a Spy' is shown on the plate.
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J.L. BAIRD’S PRIVATE LABORATORY
This booklet would not be complete with
out reference to the outstanding colour televi
sion demonstrations carried out by John Baird.
From 1933 he had worked at a private
laboratory in a converted stable adjoining his
rambling Georgian house at 3 Crescent Wood
Road. Sydenham. Although operating entirely
independently with his own staff he could al
ways call upon various Company services, for
example workshop facilities, stores and assist
ance from the main research department.
Following the successful demonstration of
interlaced. 120 line monochrome television
pictures on a 8 feel by 6Vi feet screen at the
Dominion Theatre. Tottenham Court Road,
London, in December 1936. Baird ambitiously
set out to establish yet another first, a public
demonstration of colour television on an even
larger screen. After a press pre-view in Decem
ber 1937. on 4th February 1938. at the same
theatre colour pictures were displayed on a 12
feet by 9 feet screen and introduced as a sur
prise item to an audience of 3000 people at the
evening performance.
The vision signals were transmitted to the
theatre on a wavelength of 8 metres from the
Crystal Palace South Tower. Baird had to use a
small studio at the bottom of the spiral stair
case because it proved impossible to put the
higher definition pictures down the telephone
lines from his main studio in Crescent Wood
Road.
For these experiments he had reverted to
the floodlight system and this made possible
the transmission of outdoor scenes. The me
chanical colour scanner (camera) mounted on
a four wheeled dolly could be trundled through
a convenient gate near the studio for televising
the red trolley buses in Anerley Hill.
The scanner consisted of a drum carrying
20 small mirrors around the periphery each
inclined successively at slightly differing an
gles. It rotated at 6000 rpm reflecting sections
of the scene to be televised upon a revolving
disc having 12 slots fitted alternately with bluegreen and red colour filters. The vertical slices
comprising the televised images were then di
rected to a multiplier photocell with a rubid
ium cathode. This arrangement provided a two
colour 120 line picture.
At the theatre the projection receiving
equipment utilised the same combination of
mirror drum and slotted disc. A water cooled
150 amp arc lamp was used in the projector,
differing levels of light and shade being pro
vided by a Kerr cell interposed in the light path.
In case it should be thought that John Baird
w'as pursuing outmoded mechanical techniques
it must be mentioned that the vast resources of
the National Broadcasting Company and the
Columbia Broadcasting System in the USA
could do no better. Even in 1940-41 they were
still using mechanical components in the form
of rotating colour filters.

HIGH DEFINITION IN
COLOUR
Shortly after the outbreak of war, his con
nection with the Company now severed, Baird
was without a job. In his autobiography writ
ten In 1941 and published many years later by
the Royal Television Society, he outlined the
prevailing situation “I was in the middle of
some extremely interesting and I believe im
portant work on colour television... 1 also sent
my name in to the authorities and expected to
be approached with some form of Government
work but no such offer materialised". Through
out the war years the colour experiments were
financed out of his savings supplemented by a
consultancy fee from Cable & Wireless. With
the armed forces having priority on demands
for electronic components and other resources,
the circumstances were altogether unfavour
able for embarking upon a colour television
development programme in competition with
the USA heavyweights.
Baird set his sights on a much higher defi
nition of 600 lines accepting that this would
mean abandoning any form of mechanical
scanning. It was back to the flying spot method
but this time using a large projection tube simi
lar to those employed at the Marble Arch Pa
vilion for the big screen demonstrations.

Colour Television
Shown On World’s
Largest Screen
rpELEVISiON in colour, newest
wonder of science as the
“ Sunday Referee ” revealed last
week, was demonstrated for the
first time during the week.
With Mr. J. L. Baird, the In
ventor, a small group of people
Theatre,
at
the
Dominion
Tottenham Court-road, London,
watched this new miracle of
“ looking-in.”
They saw a full-colour pro
gramme on a 12-foot screen, the
Largest television screen in the
world.
The programme had been re
layed from the Baird research
station at Crystal Palace, over
But the
seven miles away,
audience saw it perfectly from
the back of the dress circle in
the vast theatre.
The colours on the screen were
vivid, and sharply defined—each
shade distinct.
hailed
the
The
audience
demonstration as a tremendous
advance on coloured films—for
no artificial colour is used.
It was the actual colour of life

Sunday Referee 12th December 1937.
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By December 1940, with only three staff
remaining, an improved colour system had
been designed using 600 lines. The projection
tube in conjunction with rotating colour filters
provided a brilliant picture on a 2l/i feet by 2
feet screen.
The results were recorded on Dufaycolor
film and a colour plate of Paddy Naismith, one
of the visitors to the press demonstration, sub
sequently appeared in the April 1941, issue of
Electronics and Television (Reproduced on the
back cover). Wireless World, not given to effu
sive reporting, commented “The demonstration
can only be described as a very considerable
success. The colour picture was of more than
adequate brilliance, being also both pleasing
and restful to watch. The various tone values
were produced with a degree of truth compa
rable with theTechnicolour films which we are
now used to seeing at the cinema. A notable
point in connection with viewing the colour
pictures is an apparent stereoscopic effect
which make the picture stand out to a remark
able degree. The effect was quite apparent
when still pictures were used as the subject,
but became even more so when their place was
taken by a girl with red hair, the tones and sheen
of which were reproduced perfectly."

that they saw, glowing and un
changed, before them.
They
were seeing real people.
A man moved and postured on
the screen, displayed gay Hun
garian and other national cos
tumes, all of which appeared
with a vivid " actualness ” im
possible in the most perfect film.
There was a show of fashion
plates, a gay array of national
flags, with every colour pure and
true.
The demonstration was a
triumph.
Another
demonstration
of
Baird colour television, on an
even
more
elaborate
scale,
will be given in London this
week, probably on Thursday,
before a number of Mr. Baird’s
business associates.
Mr. Baird, forty-nine-yearsold Scottish “ son of the manse ”
and former Glasgow engineer,
told a “ Sunday Referee ” re
porter yesterday:
“ We are now working on final
developments of the process.
Soon colour television will be
available to the public.”

i

Paddy Naismith in the Crescent Wood Road colour television studio.

A press demonstration of high definition colour television in December 1940. E.G.O. Anderson is standing at left and Paddy Naismith is beside the colour receiver.
The picture on the screen is a photograph.
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STEREOSCOPIC TELEVISION IN COLOUR
When John Baird first demonstrated stere
oscopic television in 1928 it was an interest
ing digression from the 30-line activities but
of little commercial potential. No further ex
periments were earned out here or abroad until 1941 when Baird successfully ventured into
high definition stereoscopic television in col
our.
Several different approaches were consid
ered including the use of polarised light, also
the anaglyphic principle which required dis
placed images of differing colours and the use
of tinted glasses for viewing. These alternatives
were discarded for various reasons and Baird
decided upon an adaptation of his 1928 sys
tem but with the added benefit that the viewer
would not need to use either a prismatic stere
oscope or coloured spectacles. Colour televi
sion cameras had not yet arrived and in the stu
dio Baird used once more the flying spot sys
tem. As the spot of light traversed the scene
panchromatic photocells recorded the level of
reflected light and they also had to discrimi
nate between the colours. This could be
achieved by placing in the scanning beam a
segmented disc containing red, blue and green
filters which revolved at 1500 rpm.
In order to obtain the correct stereoscopic
effect the subject had to be scanned from
slightly different positions, the displacement
being equal to the average separation of the
eyes. This was accomplished by splitting the
beam using pairs of mirrors, a revolving shut
ter ensuring that the differing optical paths were
transmitted alternately. To reduce flicker, which

would result from an abrupt changeover of the
scanning position, the shutter was specially
shaped so that as one beam was gradually ob
scured. the other opened up.
The television projection equipment em
ployed at the Marble Arch Pavilion cinema
during 1939 and no longer usable for its origi
nal purpose, provided Baird with a ready-made
electronic flying spot scanner. The intensely
bright spot of light emanated from a teapot pro
jection tube, so called because of its appear
ance. Cylindrically shaped, the neck entered
at an angle, the fluorescent screen being de
posited on an aluminium disc instead of the
tube itself. Scanning had to be carried out ob
liquely and this required keystone correction.
The light beam was front projected through the
optically flat tube face. This projection tube
needed a high tension supply of 40,000 volts
and the power unit also came from the redun
dant cinema installation.
A definition of 500 lines (100 lines inter
laced five times) had been chosen for the stere
oscopic demonstration with a repetition rate of
150 frames per second, successive 100 line
frames being coloured red, green and blue.
At the receiving end another teapot tube
provided the basic monochrome picture, col
our being added by the rotating colour filter
disc which had to be synchronised with the stu
dio equipment. A shutter provided right and
left eye perspectives in rapid sequence produc
ing on the image forming lens a stereoscopic
picture in full colour. Although coloured spec
tacles were not required this arrangement suf

fered the disadvantage that the viewer had to
be in a fixed position otherwise the stereoscopic
effect was lost.
On the afternoon of 18th December 1941,
the press assembled in the laboratory at Cres
cent Wood Road. These wartime demonstra
tions were relaxed affairs with John Baird hand
ing out ham sandwiches and a press release
which he had typed himself. On occasions one
of his voluntary helpers, an accomplished pi
anist, would provide an impromptu recital on
Margaret Baird’s Steinway grand piano while
final adjustments were made to the equipment.
The journalists sal before the image form
ing lens and witnessed the first stereoscopic
television pictures in colour to be seen any
where in the world. Whatever may have been
their thoughts regarding the electro-optical
lash-up. they were impressed by the results.
Wireless World reported “If the colour repro
duction lacked the ability in this early experi
ment to differentiate the subtler shades, it dealt
faithfully with the bolder colours. The stere
oscopic effects were an unqualified success and
when the person being televised reached to
wards the ‘camera’ his arm at the receiving end
seemed to project out of the lens towards the
viewer”. Fortunately the enterprising editor of
Electronic Engineering arranged for a colour
photograph to be taken direct from the screen
of Baird’s receiver, thus preserving for poster
ity the result of this important contribution to
television progress. (Reproduced on the back
cover).

This equipment provided stereoscopic television pictures in colour. The intake forming lens is in the box in front of J.L. Baird.
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Mirror drum colour camera. Quilted material was used to reduce the
mechanical noise. (1937).

The Dominion Theatre colour television projector.

Eustace, the tailor's dummy, in front of the stereoscopic television scanner. Note the specially shaped shutter for producing left and right eye perspectives
alternately.

25

THE TELECHROME TUBE
Any suggesiion ihat the first electronic
colour television tube to employ multiple
cathode-ray beams (similar to the arrangement
used today) was designed, built and demon
strated by John Baird, for so long considered
to be the champion of ‘mechanical' television,
would probably be met with disbelief.
However, it is true and he called it the
Telechrome.
Undeterred by worsening health, bomb
damage to his premises and now with only one
assistant. Ander Anderson, he strove to elimi
nate the few remaining mechanical compo
nents so that a fully electronic colour televi
sion receiver would be feasible.
Baird visualised that if two teapot tubes
were mounted back to back using a common
envelope and a transparent screen with suit
able colour coatings, a two-colour tube could
be produced. The line of reasoning led to a
patent “Improvements in colour television”
applied for on 25th July 1942, and granted
almost exactly a year later on 23rd July 1943.
The next step was to pbovide a convinc
ing demonstration of his system. This posed
many problems; in particular he had to obtain
a large, specially shaped glass envelope capa
ble of withstanding the considerable pressure
of the atmosphere when under vacuum. His
ingenious solution was to modify a mercury
arc rectifier bulb to his needs. These large
glass bulbs were used widely in industry for
producing considerable quantities of direct
current from the alternating current supply.
Arthur Johnson, a retired glass technologist
undertook the conversion work. He had previ
ously been employed by Baird Television and
Hackbridge Hewittic. the manufacturer of the
mercury arc bulb.
The offset cathode-ray beams impinged
on opposite faces of a 10 inch diameter clear

mica screen one side having a blue-green flu
orescent coaling and the other orange-red. In
this way the superimposed images formed a
colour picture. Baird had considered a three
colour arrangement which required a ridged
screen to provide an extra surface for the third
colour but it is not clear if demonstrations
along these line were ever carried out. He had
produced a smaller Telechrome tube with one
electron beam perpendicular to the screen,
thus simplifying the scanning arrangement.
This has survived and is at the National
Museum of Photography. Film and Television.
The system operated at a definition of
600 lines, triple interlaced, so it took six scans
to produce a complete colour picture.
The two-colour Telechrome lube could
also produce good monochrome stereoscopic
pictures after suitable modifications had been
made to the studio scanner so that different
perspectives were transmitted for each eye.
The blue-green and orange-red images formed
a stereoscopic pair and were viewed through
colour spectacles.
In the studio Eustace, a tailor’s dummy
resplendent in hunting pink, blue trousers and
a sheikh's head-dress, provided an inanimate
but colourful tuning signal, a pipe protruding
from his mouth have a good illustration of the
stereoscopic effect.
On 16th August 1944. a group of journal
ists assembled at the Crescent Wood Road lab
oratory and witnessed the world’s first demon
stration of a wholly electronic colour televi
sion receiver using a single cathode ray tube.
Some of the visitors were televised and could
see themselves on a nearby colour receiver.
They were apparently surprised by the results.
The representative from The News Chronicle
wrote "The image was in colour as natural as
any colour film I have ever seen. The light

wood grain of my pipe stood out clearly, a
bead of perspiration on my forehead was high
lighted and the book in my hand was pictured
so plainly that the coloured title could easily
be read”.
POSTSCRIPT
At the end of 1945 a new Company, John
Logie Baird Limited was launched and operat
ed from 4 Upper Grosvenor Street, London. In
the elegant surroundings of this Georgian
mansion, the television work continued.
With the re-opening of the television ser
vice not too far distant, a very large receiver
was built using a 27 inch diameter cathode-ray
tube. In common with the Telechrome tube it
had been produced from a modified mercury
arc rectifier bulb. Called the Grosvenor, this
receiver enabled many guests at the Savoy
Hotel to see the Victory Parade on 8th June
1946.
A few days after this event, on 14th June,
John Logie Baird died at the early age of 58,
leaving his colour work unfinished and, as it
has turned out, largely unrecognised. At the
time of his death experiments in stereoscopic
television were being made employing a cath
ode-ray tube with an internal rotating screen,
also a colour projection system using three
separate tubes.
It is interesting to speculate upon what
further progress in colour television would
have been achieved had John Baird enjoyed
better health and the backing of a large organ
isation.
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J.L. Baird with his Telechrome, the world's first multi-gun colour television tube. August 1944.
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The sketch above is taken from the original 1944
press release.
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The front and back covers of this publication were designed using the Quantel Printbox, an
advanced form of digital imaging technology which makes possible in-house production in many
areas of the graphic arts, printing and publishing industries. Taken from a variety of different
photographic sources, the images were scanned in. re-sized, re-touched, colour corrected and
colour matched, all within the Printbox. The finished work was transferred direct to separation
film positives thus negating the need for intermediate photography.
The 30-line images at the bottom of the front cover were photographed from the screen of a
Televisor late in 1928 by Baird engineer D.R.Campbell, using an exposure of 6-8 seconds at an
aperture of f 1.9. The colouring is typical of the pictures seen in the early days when neon lamps
provided the basic illumination. From left, the subjects are, Peter Birch, the studio manager,
Connie King, Baird’s switchboard operator, a magazine cover portrait, Mabel Birch and a different
shot of Peter Birch.
On the back cover the black and white photograph of J.L.Baird standing beside his projection
colour television receiver has been tinted using the Printbox, but the two-colour image on the
screen is an unretouched photograph of Paddy Naismith taken on Dufaycolor film on 20th
December 1940, and it represents exactly how she appeared to the viewers.
The coloured pictures making up a stereoscopic pair are actual photographs in colour direct
from the screen of the receiver and have not been enhanced in any way.
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