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ABSTRACT

The work of this research identifies the electronic imaging developments of
the Baird Television company during the decade from 1933 -1943. John
Logie Baird was the pacemaker for the development of the infant television,
founded the first British and German television company, and became the
catalyst for further development by the wider industry. It will be shown that
the engineers and scientists guided and promoted by the Baird Company
became eminent in the television industry, and made significant

contributions to the evolution of modern television and imaging systems.

It is often stated that Dr Viadimir A. Zworykin of 'Westinghouse' and
later of the Radio Corporation of America (RCA) invented the iconoscope
television camera, but it is seldom acknowledged that Philo Taylor
Farnsworth demonstrated the first working electronic television camera, the
image dissector. This innovative device made possible military night vision
apparatus, image intensifiers, image converter tubes, the first scanning
electron microscopes and image tubes for astronomy. A portable television
camera with an imaging stage based on this device was used on the Apollo

11 mission in July 1969 to relay television pictures from the surface of the

Moon. [1}

Contrary to the popular belief that Baird was limited to mechanical
expertise, Baird Television produced advanced electronic vacuum devices
from as early as 1934. It will be shown that Baird Television manufactured a
derivative of the Farnsworth image dissector known as the Baird electron

camera, and later produced Baird iconoscope tubes and cameras.

1 Farnsworth, E. G. : Distant Vision: Romance and Discovery on an Invisible Frontier. Salt Lake City,
Utah. Pemberlykent. 1990. pp. 327-328.




This research will show that Dr Sommer, a physicist at Baird
Television, invented the most sensitive photocathode material available
anywhere just before the Second World War. This major contribution later
enabled the success of the RCA image orthicon, and subsequently electronic
colour television. It will be shown that Baird Television had the expertise to
produce and demonstrate a single-stage, direct-view, image converter tube
In 1936. From 1937 the Baird Company asserted a leading position by
demonstrating projection cathode-ray tubes designed to bring large-screen
television to the cinema. Cinema Television was formed by Isidore Ostrer as
a subsidiary of Gaumont British in 1937 which then held most of the stock of

Baird Television, in effect it was Baird Television.

Under a scheme sanctioned by the Court on the 17 December 1940
the undertakings and assets of Baird Television were acquired by Cinema

Television to become a subsidiary of Gaumont British, ‘Cinema Television
Ltd (Incorporating Baird Television). [2] The take over included some of the

key technical people from the old Baird Company but they were quite
unaware of any change. Although effectively the Baird Company officially

ceased trading after it went into receivership in November 1939, the closed

files on the Baird Television Company at the Public Records Office, London,

(3] show that it legally remained in existence until the completion of the

winding up of the first Baird Company, Television Ltd. This had been
voluntarily wound up on 9 September 1930, and although deemed
dissolved, was not finalised until 28 February 1942, by which time all sundry

patents and assets were transferred to Baird Television Ltd. Hence the

2 Regtster of Detunct Companies. London. Macmillan Publishers Ltd under license for
International Stock Exchange. 1990.

'Television Ltd. Closed records of the company. London: Kew. Public Records Office.
Call number 206588.



reason for Cinema Television carrying the title (Incorporating Baird
Television) during the war years. Although the name ‘Baird Company' is
used by the work of this research and its sources to describe the war
activities of Cinema Television from 1940, the name is used only in this loose

sSernse.

The personal diaries and memoirs of G. A. R. Tomes, a former Baird
Television engineer, have supported the work of this research. These
important sources assist in clarifying the Baird Company’s electronic imaging
contributions in the field of electronic camera tubes, projection tubes,
photocells and radar tubes as part of the national effort during the Second
World War. The ‘Tomes diaries’ were cross validated by original Baird
Television documents, photographs, notebooks and memoirs supplied by

the late Dr Szegho another former Baird employee.

This research has located original Baird hardware including a cold
cathode-ray tube (circa 1933) incorporating a Szegho-cathode configuration,
Baird Company photo-cells, a Baird demonstration paddle-wheel television
cathode-ray tube and a Skiatron radar tube. This research is supported with
Baird company photographs (circa 1939 -1940) illustrating key Baird

technologies, Baird products and the sophisticated apparatus of the Baird

facilities.

The above, together with Baird brochures, company documents and
patent applications assist in presenting, for the first time ever, a balanced

account of the electronic imaging technology of Baird Television.
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New Research Criteria

Prior television research carried out by this author [11in fulfiiment for the

degree of Master of Philosophy, entitled, "The Contributions of John Logie
Baird to Television and Related Technologies," April 1997, assessed the
work of J. L. Baird from the realisation of low definition mechanical television
to the development of higher definition, colour and three dimensional
television in the mid nineteen forties. The purpose 6f this new and distinctly
different sphere of research is to establish the electronic work carried out by
the Baird Television Company in contrast to the separate research
conducted by J. L. Baird. This work is based on recently acquired Baird
company sources including internal company documents and a set of
professional photographs commissioned by Baird Television circa 1939,
plus newly discovered examples of early television apparatus. The work of
this research will also assess the expertise and technology of Baird's
industry with the assistance of diaries and memoirs from late and surviving

former employees of the Baird Company.

A substantial quantity of evidence has been located which indicates
that the Baird Company made a significant contribution to advanced
electronic imaging research from as early as 1934. There is ho complete or
published account by the scientists and engineers who pioneered this
leading-edge work, many of whom have since died in relative obscurity. Itis
therefore the purpose of this research to produce an authentic and verifiable

account of the electronic imaging work of Baird Television.

1. Brown, D. The Contribution of John Logie Baird to Television and Related
Technologies. MPhil. Thesis. Glasgow . Department of Information Science.
University of Strathclyde. 1997.

1



This research has located three main contributors. In the USA: Dr
Sommer and the late Dr Szegho, both electronic television pioneers of
particular merit in the development of vacuum physics at Baird Television.
The third contributor from England, Gilbert Tomes, kept daily diary entries of
electronic work at Baird Television. Further to this, material from the British
Patent Office, items of published work by Sommer and Szegho, letters, and
Baird source material will be presented and supported by other sources.
These together with photographs, news scrap books and other items,
formerly the property of the Baird Company, will assist in building up a
substantial account describing the electronic imaging of Baird Television
1933 -1943. In the event of information conflicting, sources were examined
in detail and arguments presented to analyse and establish the correct order
of events. Where difficulty was encountered conflicting information was

disregarded unless verified by a further source.

The late Dr Szegho who was enthusiastic in producing audio
recordings of his memoirs for this research made available to the author
large quantities of original Baird documents, photographs and hardware. As
a leading designer of cathode-ray tubes, Szegho's work was initially pivotal
to the development of the first Baird cathode-ray tubes. His work extended to
the development of cathode-ray tubes for projecting television images on

large theatre screens prior to the Second World War.

Dr Sommer, who is now living in a Massachusetts retirement village,
kindly replied to the author's many searching questions over a two year
period, during which time Sommer described his role in developing

specialised photosensitive surfaces for photocells and camera tubes.
2



Sommer described how he later applied his work at Baird Television to

improving the television camera tubes of Marconi-EMI and RCA.

The following section describes briefly the author’'s motivation in
carrying out this research and the methodology applied in gathering together

information from these new sources.



Methodology

The author’s motivation to trace the history of television began in the late
nineteen fifties as a boy of nine years of age determined to discover how
pictures appeared on a television screen. Simplistic answers from relatives
such as being told that the pictures came down from the aerial by travelling
through wires to the set were not very helpful. An uncle, and radio
engineer, Alexander Brown offered assistance by demonstrating a
television picture on a small green radar screen. There was no cabinet
covering this home-made set just a metal frame illuminated by the orange
glow from the many amplifying valves. In 1950, in the absence of a
television transmitter in Scotland, the elder Brown had been one of the first
enthusiasts in Glasgow to receive 405-line television from the BBC
transmitter at Sutton-Coldfield in Birmingham, which had opened in
December 1949. The author, although not fully appreciative of the process
of television, was satisfied that the ‘magic in the box’ could be explained by
science and technology. Alexander Brown introduced the author to the
work of John Logie Baird and electro mechanical television by producing a

crude working model.

Later the author began a career in electronics in the Department of
Electrical Engineering at Glasgow University. At college he was given the
opportunity to study television and video as a specialised subject. One very
important lesson learned from his late uncle was: “it is easier to understand

the future of technology - iIf you can relate to its past’.

During the decade from 1974 to 1984, the author practised as an

4



electronics engineer specialising in the design of environmental control
systems and as a quality assurance engineer supporting the semiconductor
industry. On joining the staff of the University of Strathclyde in 1985, the
author’s knowledge and interest in television was called upon in support of
the ‘John Logie Baird Foundation'. This was a university group involving
industrialists who were interested in pursuing a project to raise the profile of

the late pioneer of television and Alumni of Strathclyde University.

In 1987, Dr Peter Waddell a senior lecturer in the Mechanical
Engineering Department of Strathclyde University, and a leading authority
on John Logie Baird, was introduced to the author. Waddell was interested
that the author had retrieved 30-line television images from a 78 RPM
record (circa 1928) for display on a cathode-ray tube. Waddell called upon
the system 1o be used as a working exhibit in the, “Jam, Socks and
Television” exhibition celebrating the life and work of John Logie Baird at
the Collins Gallery, University of Strathclyde. This took place in 1988/89
and the exhibition successfully toured British museums and galleries for a

further eighteen months.

A public presentation given by Waddell on the history of Baird to the
people of Helensburgh encouraged the author to research Baird Company
patents and relevant technical journals. A quote from an article in
‘Television and Short-Wave World’ dated August 1936, which described
Baird Company work also defined the starting point for the work of this

research: “It is interesting to note that the Baird engineers had evolved a

method of making the electron image visible.” [1]

1 Editor. “Television and Short-Wave World." London. Bernard Jones Publications.
August 1936.

5



The significance of the above quote which had been overlooked by most
television historians for over sixty years, was recognised as an indication
that Baird Television may have developed an image convertor tube. This is
a device which few engineers could claim to have produced as early as

1936.

Patent records at the Mitchell Library in Glasgow linked the name of
Dr Szegho to the image convertor work at the Baird Company laboratories
In 1936. Other names located during this primary search included Dr

Sommer, Dr Samson, T. M. C. Lance, G. A. R. Tomes and V. A. Jones.

The device identified as an ‘image convertor’ was contained in an
evacuated cylindrical glass envelope, had a photosensitive coating at one
end and a fluorescent screen at the other. An optical image projected on
the photosensitive coating was converted to an electron equivalent inside
the tube, and then by means of electrical fields this was converted to an
optical image on a display screen. The image which appeared on the
fluorescent screen resembled a high resolution monochrome television
picture. Devices of this type were used during the second world war to
convert infrared or invisible light to visible light, therefore enabling military

personnel to effectively see in virtual darkness.

A simple analogy to illustrate the function of an image tube is to
consider a cylindrical bar of lettered rock. Letters in the confection are
extruded along the length to produce a few readable words when viewed at
one of the ends. The letters which appear inverted at the other end relate to

the applied image, the pattern of the extruded letters along the length of the

6



cylinder are analogous to electrons travelling along the image tube, and the

readable letters are analogous to a converted visible image on the screen.

Rank Cintel, formerly Cinema Television and originally Baird
Television, (now Cintel International) led the author to contact former
employees: Herbert, Jones and Lance. Both Lance and Jones indicated

that Dr Szegho had worked on the image convertor tube in 1936.

Herbert, who communicates with surviving former Baird employees
by producing a regular Baird Newsletter, supplied the author with
addresses for Dr Szegho and Dr Sommer in the USA. Szegho confirmed
that he had made an image tube at Baird Television in 1936. The author
later interviewed Szegho at his home in Chicago in 1991 and continued to

correspond until Szegho’s demise in 1995.

Dr Sommer also responded to the authors letters in support of the
work of this research. G. A. R. Tomes, a former Baird employee who had
also worked with Szegho and Sommer, contacted the author through a
connection with the late Dr Szegho's widow. Tomes supplied his personal
diaries describing imaging work at Baird Television and an interview was
held between the author and Tomes at his home in England during the
Summer of 1999. The author also visited the burned-out site of the Baird
Laboratories at the Crystal Palace. At Bromley Public Library a video
recording of a lecture given in Bromley Town Hall by former Baird

employees was located and viewed.

Chart 1a describes the flow of methodology 1991 - 1994 showing the

7



origins of this research. Chart 1b describes the further developments 1995

- 1998 which culminated in this research project.




Chart 1a

Origins and Developments of Research
The Electronic Imaging of Baird Television

Methodology

1991-1994

Article in *Television and Short Wave
World", August 1936, describes advanced
electronic image converter and electronic

television cameras at Baird TV.

Search of Baird Company Patents Mitchell Library.Glasgow,
reveal that Dr Szegho may be the image tube worker of 1936.
Other advanced devices were located in the names of:

Dr Sommer, Dr Samson, Mr Lance, Mr Tomes and Mr Jones.

Contacted Rank Cintel (formerly Cinema TV and originally Baird TV)

Jones and Lance reported that Szegho and
Tomes had worked on image converters.
Jones suggested that Szegho came to
Baird from Glasgow University around

1935.
e et

Glasgow University Archive

held no record of Szegho!

Obtained phone numbers for Jones, Lance and Herbert.

Herbert indicated that Szegho and
Sommer were living in the USA.
Herbert had previously written to
Sommer and Szegho, but only
Sommer responded.
Addresses for Sommer and Szegho |

supplied by Herbert.

| etters to Szegho and Sommer

Szegho supports this research.
Szegho and Tomes produced the image
converter tube for Baird in 1936. Author

invited to interview Szegho in Chicago,
July 1991,

| Audio recording of Szegho/Brown interview
Szegho supplies large quantity of Baird
Television source material.

Szegho clarifies that he was at the Royal
College (University of Strathclyde) prior to

joining %ird in 1934 |

University of Strathclyde Archives confirms
Szegho assisted Professor Parker-Smith on

Department of Electrical Engineering prior to
joining Baird in 1935

iChaer

9

advanced cathode ray tubes in the e sources confirm much of Szegho's

Sommer prepared to supply
information for this research.
Correspondence link by letter

opened.

el

Recorded telephone conversation
with Sommer, Szegho and Brown
July 1991.

Recorded telephone conversation
with Mrs Farnsworth, Szegho and
Brown in 1991,

Search of Patents at British Library,
London, together with Baird

and Sommer’s statements.




Chart 1b
Developments of Research

The Electronic Imaging of Baird Television

Methodology

19935 - 1999

Correspondence with
Adolph Schmidt on Szegho’s work at
Rauland

Material and photographs from Baird
Television supplied by the late Dr

Szegho on electronic, large screen

| television collated and referenced with

other supporting citations.

|Letters and other supporting referencesl
from Dr Sommer and the late Dr Szegho
from 1991 on electronic imaging

systems collated and referenced with |
other published books, articles and

[ patents.

“The Electronic Imaging
of Baird Television”

___-___-—_-—-—I—l—_____—___

P

From
Chart 1a

Correspondence with Szegho continues until
Szegho's demise at the age of 90 on 27 November 1995

| Torr_wes, engineer and diarist, late of Baird Television,
supplies technical and private diaries from 1936 to 1945|
identifying electronic developments at Baird Television

1935 - 1945

10

London Research: Company House; |

British Patent Office; Public Records
Office; Crystal Palace Foundation:

Bromley Library. |
| Background history of electronic I

television: Rosing, Zworykin, von
Ardenne etc., and details of the
Famsworth methods applied by Baird

Television.

Interview with Tomes at his home in
London, July 1999.

War work (1939 -1945)
Tomes, Szegho and Sommer

l Indexing Baird '
Television’s electronic

Patents
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Introduction

Despite many John Logie Baird biographies, patents and articles, there has
never been a properly researched and collated study of the electronic
imaging work of the Baird Television Company. This literature and source
review will show that there is a dearth of information in the biographical
work on John Logie Baird with relation to the advanced electronic
technology adopted by the company which he formed, and will also

describe the sources critical to this research.

Over the years biographers have dealt adequately with the early
nineteen twenties achievements of John Logie Baird leading up to the
advent of modern electronic televiéion. Some of those authors have
recorded the advanced colour television work which was personally
accomplished by J. L. Baird from his private laboratories adjoining his home
at 3 Crescent Wood Road in Sydenham. However, it should be clarified that
this particular sphere of Baird's work, although partly relating to high
resolution electronic imaging, is quite separate from the electronic imaging
work of the Baird Company (taken over by Cinema Television in 1939).

The Second World War, mobilisation of staff to the Armed Services,
diversification of the company to secret war work and the imposition of the
Official Secrets Act, followed in 1946 by Baird's death, may all have

contributed to this void in the Baird Company’s technical history.

This review is a critical analysis of a wide range of primary material,
both published and unpublished. The various sections include: Baird

biographies; relevant articles by independent television historians including

12



Abramson and Burns, and sources relating to the work of Philo T.

Farnsworth whose technology was pivotal to Baird Television.
This review will clearly indicate whether the sources were co-

patentees, workers, friends, independent historians or biographers, etc.,

and will also relate to the critical sources: Szegho, Tomes and Sommer.

13



Section 1

Baird Biographies

1931: H. J. Barton-Chapple (Baird Engineer) Sydney Moseley
(Independent Biographer)

The first important book describing the work of John Logie Baird was
published in 1931 and written jointly by Baird television engineer

H. J. Barton-Chapple and Baird’s co-director and biographer Sydney
Moseley. Entitled, ‘Television Today and Tomorrow ‘[1] this was a technical

television reference book designed to enlighten and encourage the
informed radio enthusiast and home constructor. Concepts are presented
to the reader In a reasonably easy to follow language to enable the
construction and operation of home ‘Televisors’. Reference is given to
methods of scanning and synchronism together with advice on solving
typical problems which may be encountered. Other aspects of Baird’s early
inventions are detailed including Noctovision, the apparatus for seeing in
the dark using infra red rays, and a section is given to Phonovision, a
system of video-disc recording and playback. In general this covers most of
John Logie Baird's electro-mechanical television from 1927 until 1930. The
methods discussed in depth are of no particular significance to the all-

electronic television work of the Baird Company.

This book was encouraged by J. L. Baird who almost certainly
recognised that it was a means of furthering the popularity of the infant
television in the potential market place. The Baird Television Company
produced ready made Televisors and a kit of parts for the more technically

competent.

14



1933: R. F. Tiltman (Ihdependent Writer and also editor of ‘Television’

the first magazine dedicated to Television)

By the time this book was published, John Logie Baird had become a
household name and a personality in the field of television. Baird had
achieved valuable public recognition in March 1925 when commissioned
by Gordon Selfridge to demonstrate shadowgraph television for a three
week period at the famous Selfridge store in Oxford Street. A surge of
worldwide publicity followed in 1926 when Baird demonstrated the first ever
‘real’ television at 22 Frith Street to members of the Royal Institution. Since
that historic event Baird continued to receive much acclaim from other
futuristic demonstrations including: ‘Noctovision’ a means of seeing by infra-
red radiation; ‘Phonovision’ the first video disc recording; experimental
colour television; Three dimensional television; and the first transatlantic

television broadcast in 1928. This was the setting in which Tiltman wrote

‘Baird of Television’. (2]

In the Foreword by Lord Angus Kennedy, the Vice President of the
Television Society, Baird is described as a “romantic hero” and “inventive
genius” who despite poverty and ill health had the perseverance to achieve
what nearly everyone else regarded as impossible. This work describes
Baird’s early life from his birth in Helensburgh to the breakthrough of
working television in 1925. Poetically, Baird is caricatured as a half-crazed
inventor, starving in a garret, penniless and living in the most abject poverty.
Tiltman asserted that the name of Baird had become: “ as indissolubly

linked for all time with television as that of Marconi with wireless.”

15



Written in advance of the electronic imaging at Baird Television, this

book became an important source relating to J. L. Baird's early life.

Although Baird’'s accomplishments from 1926 until 1932 are well
documented, Tiltman wrote:
“I have purposely avoided going into the technicalities regarding his
apparatus and many developments. This book is not the correct place for
these, and | can advise those interested to read Television Today and
Tomorrow, Moseley and Chapple (Pitman), or Practical Television by
Larner (Benn), and the monthly magazine Television.”
By no coincidence, the magazine ‘Television’, which may be described as a

vehicle for Baird’s television, was at that time edited by Tiltman.

1947: Egon Larsen (Independent Writer)

Published in the year following Baird’s premature death, Egon
Larsen dedicated a chapter of his book, “Inventors’ Scrapbook”, (3] to Baird

the pioneer of television. Larsen presented concise details of 30 line
television and gave a good account of John Logie Baird's 600 line, high
definition colour television work in the nineteen forties. There is no mention

of the all-electronic television developments at Baird Television from 1934.

1952: Sydney Moseley (Independent Biographer)
Sydney Moseley wrote this tribute to J. L. Baird in a sincere attempt to

put Baird's achievements into context. ‘John Baird: The Romance and
Tragedy of the Inventor of Television’, [4] was published in post war Britain,

when people were encouraged to look forward and not back through the

dark war years. This was the dawn of a new era where television,
16



apparently invented by Marconi-EMI, was to be radiated to the nation
through the broadcasting monopoly of the BBC. This was television without

any credit to the late J. L. Baird.

Moseley described the many struggles during Baird’s campaign for
supremacy in television broadcasting. He revealed that unknown to
Baird he had secretly acquired and owned the failing Baird Television

Company for a short period in 1931 before negotiating the sale to Gaumont

British.

In 1951, during the research for Moseley’'s book, a manuscript
comprising J. L. Baird’s autobiographical notes were located at the offices of
Scophony/Baird Company (formerly John Logie Baird Limited).

Mr L. F. Odell, the company’s managing director gave Sydney Moseley

access to them for inclusion in his book. The manuscript, ‘Sermons Socks

and Television’ later published in 1988 as ‘Sermons Soap and Television’

by the Royal Television Society (5] is reviewed later in this section.

Baird, who considered Moseley to be one of his closest friends, had
been disappointed when Moseley decided to resign as a director of Baird
Television in 1933. Prior to the outbreak of the Second World War, Moseley
went to America where he believed that he would best serve the British war
effort by informing the American people of the urgent need for their help in
Europe. Moseley, therefore could not comment on the electronic imaging

work of the Baird Television Company which began about the time of his

departure.
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1959: Thornton H. Bridgewater (Former Baird Engineer)

John Logie Baird was a distinguished graduate from the Royal
College of Technology in Glasgow which is now the University of
Strathclyde. A Memorial Fund was set up by the college in the mid nineteen
fifties which received a good response. A memorial plaque was erected in
the Electrical Engineering Department and a fund established for a medal
and a prize to be awarded in the final year Electrical Engineering course.
This also included a biennial lecture, “The Baird Memorial Lecture’, to be
based on television and related fields. The first lecture ‘Baird and

Television' was given by former Baird Engineer, Thornton H. Bridgewater,

MIEE on 17 March, 1959. (6]

Bridgewater spoke of Baird's superhuman determination in his
endeavours to realise television, citing qualities of perseverance, tenacity,
enthusiasm, courage and faith. In his opinion Baird's greatest achievement
was the accomplishment of true television in 1926, given that he was |l

poor and inexperienced in the art of electronics.

The lecture gave no hint that Baird had also developed a high
resolution colour television system of 600 lines, or that he had constructea
the world'’s first working colour cathode ray tube, the Telechrome! |t is not
surprising therefore, that by restricting this lecture to technology circa 1927,

that the electronic work of the Baird Television Company was not included.
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1973: Margaret Baird (Wife of J. L. Baird)
In the early nineteen seventies, as the memory of the late John Logie

Baird was beginning to fade into obscurity, his widow, Margaret Baird wrote
an updated biography entitled, ‘Television Baird.’ [7] Relying to a very large

extent on the (then) unpublished memoirs of J. L. Baird, ‘Sermons Soap
and Television,” Margaret Baird introduced the family element and the
human touch to the Baird story. It must be emphasised that although details
are given of Baird’s television methods (mostly from Baird’s own words) this
IS not a technical book. The electronic colour television work which Baird
carried out during the Second World War is described, but there is no

reference to the all-electronic imaging of the Baird Television Company.

1976: Maurice Exwood (Independent Writer)

In 1976, Maurice Exwood wrote a ‘History of Technology’ Monograph
for the Institution of Electronic and Radio Engineers, entitled
'50 Years of Television.’ [8] Exwood, who restricted his monograph to Baird
company business history from 1926 until 1929, is critical of inaccuracies
and the lack of exact chronology to be found in most Baird biographies. He
is direct in condemning the methods practised by Baird Television in
transactions with the Postmaster General, the Royal Institution, and the
British Broadcasting Corporation. As an example: some members of the
Royal Institution accused Baird and his associates of using the Institution’s

name to promote Baird Television schemes. The problem emerged from an

article by Baird in June 1928:[9]

“| gave a demonstration of Noctovision to the Royal Institution ...."
Exwood explained that the reference to the ‘Royal Institution’ infuriated
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A. A. Campbell Swinton, member and former manager of the Royal
Institution who wrote to Sir William Bragg, Fullerton Professor of Chemistry
and member of the Royal Institution:
“..... The seriousness of these statements is that they are being used on
the Stock Exchange to fleece the public.”

Sir William Bragg then wrote to Baird in a more parliamentary language:
“..... ltis quite true that you were kind enough to invite members of the
Royal Institution, but no such demonstration was given at, or to, the Royal
Institution.”

Baird immediately agreed and had a correction printed in the letters page of

the July 1928 issue of ‘Television." However, Exwood believed that the

publicity had tarnished the reputation of Baird and Baird Television.

Although Exwood blames Baird Television's first business manager and co-

director, Captain Hutchinson, who seemed prepared to put Baird on the

map at all costs, he indicated that John Logie Baird should not be

admonished of all blame in the methods applied to promoting his schemes.

Exwood also suggested that Baird's services may not have been
called upon by the Government during the Second World War possibly
because his name had remained tainted in high circles. Despite this, he
concluded that undoubtedly J. L. Baird was a great inventor who shouid be

remembered as a ‘great Briton'.

1978: Michael Hallett (Independent Writer)

In the series of books ‘Pioneers of Science and Discovery’, Michael
Hallett wrote, ‘John Logie Baird and Television'. [10] This work begins with

an introduction covering the history of television from 1873 and concludes
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with the death of Baird in 1946. The work is well presented in relating the

early life of Baird and the breakthrough in television but becomes noticeably

flawed towards the end by failing to recognise Farnsworth’s contributions.
J. L. Baird is well treated but there are serious inaccuracies, one example
being that the ‘Baird’s Telechrome’ picture tube is described as a colour
television camera tube. Unintentionally, by appearing to be thorough, this
book has helped to perpetuate the argument that the Baird Company used
outdated mechanical technology and were unable to compete in the field of

electronic television.

1985: Geoff Hutchinson (Independent Writer)
In 1985, Geoff Hutchinson produced a brief history of John Logie

Baird entitled, * The Fioneer of Television: Baird'. [11] Very similar in content

to the previous biographies this work concentrates on early achievements
and gives credit to Baird's 600 line colour and three dimensional television

work. No mention is given to Farnsworth and the Baird Electron Camera.

1986: Waddell and McArthur (Independent Writers)

In 1986, Waddell and McArthur published the controversial book
entitled, ‘The Secret Life of John Logie Baird'. (12 This book, regarded by
many as the first technically competent study of Baird, identified new details
of Baird's otherwise secret life and raised a number of questions. As a
direct result of this work almost every major British encyclopaedia now
indicates that John Logie Baird is the inventor of radar, military night vision
and fibre optics. Waddell and McArthur accurately document that Baird
experimentally operated a version of Farnsworth's electronic camera but

limited their research in this field.
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1988: John Logle Baird (Autobiographer)
The basis for all later Baird biographies published after Tiltman, the

unfinished autobiography of John Logie Baird entitled, ‘Sermons Socks and
Television', [13] was published by the Royal Television Society in 1988 as
‘Sermons Soap and Television'’. This was published as a tribute in
remembrance of John Logie Baird who was instrumental in establishing the

Television Society in 1927.

The original memoirs were dictated by J. L. Baird to a hired secretary
in the summer of 1941, when he was 52 years of age and recovering in a
nursing home from a heart attack. No one knows why Baird did not
complete his autobiography but it is likely that on returning home he simply
concentrated on more compelling projects. This may explain why the notes
do not include details of the electronic work of Baird Television, Farnsworth
and the Baird Electron camera. The memoirs were discovered in 1951 on
the premises of ‘Scophony/Baird Ltd’, (formerly ‘John Logie Baird Ltd’) the
company which Baird founded in 1945 with the assistance of his close
friend the film star Jack Buchanan. While the autobiography brings one
closer to Baird and his opinions, a criticism is that he is generally poor in
specifying dates. A carbon copy of the original manuscript is currently in the

possession of the Baird family in Canada.

1990: John Logie Baird (Autobiographer)

The second edition of ‘Sermons Soap and Television’, [14] claims to
carry a more full and original text, including a foreword by the President of
the Television Society, Paul Fox, CBE and an introduction by J. L. Baird's

son, Dr Malcolm Baird. On reviewing this book it was discovered that while
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the original text is virtually the same as the first edition, there are corrections

and notes included which clarify the original memaoirs.

1990: Waddell and McArthur (Independent Writers)
A updated version of Waddell and McArthur’'s book entitied, *Vision
Warrior’, {151 was published by Orkney Press and appeared in 1990. This

book included some new facts discovered about Baird’s secret life and was

reviewed in the House of Commons on 10 May 1990. The following motion
[16] was signed by 65 MP'’s, of ali parties including; John McFall, George

Robertson, George Younger, Jim Sillars, George Foulkes and Donald

Dewar:

“That this house recognises the outstanding contributions of John Logie
Baird, that lad o' pairts from Helensburgh whom history will record as
being the person who invented television and radar technology; applauds
the efforts of the University of Strathclyde to establish a permanent John
Logie Baird Visitor and Research Centre and suggests that in addition a
permanent memorial to Baird's genius is established in his home town
and that some form of recognition be given to his wife and surviving family
in gratitude for the life and talents of this man, who was a Jules Verne with

a difference - A visionary who made his dreams real.”
‘Vision Warrior' concentrates on the theme of Baird’s secret life and does

not cover the electronic imaging of the Baird Company or describe with any

detail the Farnsworth/Baird license.
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1996: Ray Herbert (Former Baird Engineer)
‘Seeing by Wireless', [17] published by former Baird Engineer, Ray
Herbert first appeared in 1996. Using first hand knowledge and with

assistance from other former employees of the Baird Company, Herbert
comes close to presenting the history of the electronic work of the Baird
Television Company. J. L. Baird and his television achievements are
concisely covered in this 27 page illustrated booklet. The electronic
imaging work of Baird Television is, however, limited to only a few

paragraphs and illustrations.

Analysis: This biography review has shown that Baird had written and
intended to publish his autobiography ‘Sermon’s Soap and Television’
which most likely would have replaced Moseley's (1952) biography. From
1953 there was no further biographical detail on J. L. Baird or his
pioneering work,until Margaret Baird (1973) restored public interest. Three
small publications followed; Exwood (1976), Hallett (1978) and Hutchinson
(1985). Lacking in originality, all of the biographies mentioned have relied
substantially on the work of ‘Moseley and Barton-Chapple’ (1931), Tiltman
(1933) and to some extent on Baird's autobiographical notes (1941).
Original research on Baird was carried out by Waddell and McArthur (1986)
who published the controversial, ‘Secret Life of Baird.” This resulted in a
surge of interest in the press followed by the publication of Baird’s, memoirs,
‘Sermons Soap and Television,’ by the Royal Television Society (1988).
Waddell and McArthur published ‘Vision Warrior’ (1990) which resulted in a
motion to honour Baird posthumously being signed by 50 M.P.’s from all
parties. The most recent original research is the work of Herbert (1996) and

Brown (1997). The pull-out chart (Chart 2a) illustrates the chronology of the
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Baird biographies from 1931 to 1997.

With the exception of, Brown, Waddell & McArthur and Herbert's
work, the Baird biographies have lacked originality and despite the new
research carried out by these authors, little emphasis has been placed on

the electronic imaging work of the Baird Television Company.

Chart 2b is a calendar of the events and achievements of John Logie
Baird and the Baird Television Company 1923 -1946. The chart indicates
the joint and separate work of J. L. Baird in red, while in contrast some of the

highlights of the isolated work of Baird Television are shown in black.
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Chart 2a
Baird Biographies
1931-1997
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Calendar of Baird Biographies

1930 -1939

1940 -1949

1950 -1959

1960 -1969 | 1970 -1979

1980 -1989

1990 -1999

Vision Warrior: 310 pages
Peter Waddell & Tom McArthur

Sermons Soap and
Television: 147 pages

John Logie Baird. 2nd. Ed

Television Today and
Tomorrow
Moseley and Barton-Chapple

163 pages

John Baird:The Romance

and Tragedy of the
Pioneer of Television
Sydney Moseley: 256 pages

H

Baird of Television

Ronald F Tiltman
213 pages

L’.

Television Baird
Margaret Baird: 160 pages

The Ploneer of
Television

Geoff Hutchinson: 32 pages

John Logie Baird:
50 Years of Television
Maurice Exwood : 29 pages

Inventors' Scrapbook
Egon Larsen:
Section on Baird:

6 pages

The Secret Life
of John Logle Baird
Peter Waddell and Tom

McArthur: 272 pages

Seeing by Wireless
Ray Herbert: 27 pages 1

1

The Contributions of
John Logle Baird to
Television and Related
Technologles

Douglas Brown: 236 pages

John Logie Baird
and Television
Michael Hallett: 86 pages

Baird and Television

John Logie Baird
Memorial Lecture.

Thornton H Bridgewater
15 pages

Sermons, Soap and
Television
John Logie Baird
1st Edition:147 pages




Chart 2b

Chronology of Events
J. L. Baird and Baird Television Ltd
1922 - 1946
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Calendar of events and achievements of John Logie Baird
and the Baird Television Company 1922-1946

1 Jan.:Patent 253,957:Fibre Optics.

20 Jan: Patent 269,258 Fl ying-SpoI. Dr Samson hired to develop the Baird J L. Baird: Unwell but determined to

| | oo R @ : : tar B :
ly : Tosftes hi 18] | ame @bbrevi ired by EMI to p

Szegho on cathode ray tubes. | photo surfaces for electronic television
cameras.

|
J

16 December: Wilfred Day resigns as
Partner and Director of Television Ltd.
Replaced by Hutchinson and Broadnp.

work in Rotunda.

1 Jan: Dr Sommer hired to develop

photocells and photosurfaces.

§ March: Szegho Tomes and Sommer
ct t image

April: J.L.Baird 600 line colour
television using Sommer's
panchromatic photocell.

21 Dec:Patent 292, 185: (RADAR).
‘Object detection by radio location.’
26 January: Television demonstrated

December: J. L. Baird demonstrates
120 line monochrome TV on a 6 x 8 f1
cinema screen.

18 Dec:Demonstration of colour

. . e . |
(Video disc recording) stereoscopic television without special

Cinema Television Acquired by
J. Arthur Rank and renamed

26 Jan: Patent 292 632
‘Magnetic recording discs.

ion'of VCRI40R

Television demo’s to Gaumont British. 25 July: J.L.Baird’s Telechrome tube.

Gaumont British form a separate Baird USA acquired by Rauland Corp.
company named Cinema Television. Szegho h‘ by lll

SANRLN.0 A ",

24 May:Television from London to
Glasgow.

8 February: TV from Coulsdon UK to
Hartsdale, New York.
une 4%

> promotin
3D colour television.

10 October: Patent 324,049
‘Videodisc player.’

8 June: Dr Szegho was hired as

Teaching Assistant by Professor Parker Cinema TV win contract to build

22 Aug: Moves to premises at 22 Frith

cl,.

sion systeM using ¢
colour cathode ray tube: Telechrome.

0 : 3
licenses Baird Television tg yse of all of
his British patent.

Szegho establishes a vacuypy plant and
C.R.T. research section.

T1 188 from the BBC. @i Wy
television transmissions the B iconoscope television camera/day.

inema Television: Large screen
405 line Boon-Danahar fight to

L) AR UL PSR ! 4.‘ .’JL‘ | R ias

J L Baird Highlights are shown in red. Events related to the Baird Company are shown in black.



Section 2
Technical Magazine Articles, Journal Articles

and Conference Papers

Television by Electron Image Scanning (October 1934)

Philo Farnsworth: (Article: Journal of the Frankiin Institute)

Farnsworth’s technology had a profound influence on Baird
Television’s decision to adopt high vacuum electronic television picture and
camera tube design and production. This article describes the television
camera and cathode-ray picture tube technology which Farnsworth

developed and named the Image Dissector and the Oscillite respectively.

This source [18] contains the first complete technical text on electronic

television to be written by Farnsworth. (18] He describes electron multipliers

and the principles of electron scanning techniques all of which were

licensed to the Baird Company. In 1936 the content of this article was

repeated by George Eckhardt in a book entitled, Electronic Television. [20]

Modifications of the cold-cathode Braun Tube (January 1935)
Dr Szegho: (Paper: Journal of the Royal Technical College)

The paper [21] deals with investigations into the use of metal

discharge tubes to permit continuous working at higher currents and
voltages than can be used with the usual sealed-glass type. A new type of

self renewing cathode is described.
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This paper indicates the importance of Szegho’s cathode ray tube
expertise to the history of Strathclyde University and highlights Baird

Television’s interest in Szegho.

A Cathode-Ray Oscillograph Equipment embodying a High-
Voltage, Gas-Filled, Sealed-Glass Oscillograph Tube (June 1935):

Parker Smith, Szegho, and Bradshaw: (Conference Paper, IEE Journal)

In this paperi{22} a description is given of a high recording speed
oscillograph equipment embodying a new development in cathode ray tube
oscillography. This paper indicates the importance of Szegho's cathode ray

tube expertise and highlights Baird Television’s interest in hiring him.

Development of Theatre Television In England (21 October 1947):
A. G. D. West: (Conference Paper, SMPE Convention New York / Journal of

SMPE - August, 1948)

The Director of Cinema Television A. G. D. West gave this review [23]
of the progress of theatre television in Great Britain, both before and after
the war, and gave credit to John Logie Baird as the initiator of the concept.
The design and performance of equipment, developed by Baird Television,
later Cinema Television, is described. West also indicated that there were

proposals for a theatre television service in England, first in London , and

then throughout the country:.

Excellent material based on the projection cathode ray tube work of

Szegho and Tomes of Baird Television.
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The First Demonstration of Television (1975) R. W. Burns: (Journal

Article: Electronics and Power)

In 1975, Professor Burns, head of the Department of Electrical
Engineering at Trent Polytechnic, Nottingham, published an article in
Electronics and Power, entitled, ‘The First Demonstration of Television'. [24]
Burns clarified that in the late 19th and early 20th century a huge volume of
engineers and scientists of many nationalities were undertaking to solve the
problems of seeing by electricity. He indicates that despite this worldwide
competition it was John Logie Baird who solved the problem, albeit with
little money, poor facilities, no research and development knowledge in
electrical engineering. Burns analyses the key scientific developments
which form the background to television history. Burns centres this article
on the Baird Televisor and describes the ingenious methods applied to

overcome the poor transient response of the selenium photosensitive cell.

This is an excellent piece of research on the early work of John Logie

Baird which is well referenced and analysed. The work of R. W. Burns is of

the highest academic standard.

Birth of the London Television Station (7-9 July 1978) R. W. Burns

(Conference Paper read before IEE.)

Burns continued his research into John Logie Baird and in July 1978
read a paper before the 6th IEE weekend meeting on the history of electrical

engineering, University of Nottingham, entitled, “Birth of the London
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Television Station”. (25 This paper describes the work of Baird and
Marconi-EMI at Alexandra Palace during the television system trials of

1936 -1937. Line standards are described and details given of tests carried
out independently by Westrom, of the US Signal Corps, and Engstrom, of
RCA in 1933 to evaluate the relative merits of pictures containing from 60 to
480 lines of resolution. There is also a discussion on the interlaced
scanning of Marconi-EMI and the progressive scanning adopted by Baird

Television. | have no hesitation in citing this work in support of the thesis.

J. L. Baird: success and fallure (1979). R. W. Burns: (Journal Article :
Proceedings of the IEE.)

Burns wrote an excellent analysis on the success and failure of
J. L. Baird [26]. for the Proceedings of the |EE published on 9 September

1979. Covering the historical background and the early developments of
Baird's television, Burns is critical of the methods of Captain Hutchinson,
Baird’s first co director and publicity manager. Burns looked at the
difficulties encountered in the commercial beginnings of Baird's company
and indicates a number of serious errors of judgment by the Baird board of
directors. In summing up Burns points out that:
“Of all the various factors which determined the fortunes of Baird
Television Ltd one of the most important was the failure of the
company to reach an agreement with the Marconi Wireless
Telegraphy Company in 1932. Two years later the Chelmsford
Concern combined forces with EMI to form Marconi-EMI Television

Company Ltd.”

This work has been extensively referenced and is well presented.
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The History of Television for Public Showing in Cinemas in the
United Kingdom. (December 1985): R. W. Burns: (Journal Article:
Proceedings of the IEE.)

Of particular significance to the work of this research, Burns produced
this excellent publication for the Proceedings of the |EE. {27]

As with the previous work of Burns this is well documented and researched.
However, new material supplied by the late Dr Szegho for inclusion in this
thesis will make a significant contribution to knowledge in this specialised

field of television technology.

Seeing by Electricity. (17 October 1985): R. W. Burns: (Journal Article:
Proceedings of the IEE.)

In an article entitled “Seeing by Electricity”, (28] Burns produced a

compilation covering much of his previous research into the history of
television. He investigates the early use of the cathode ray tube leading up
to Zworykin's lconoscope and McGee (et al) with their Emitron tube. The
history of Baird and television is discussed from his early beginnings to the

later years of Baird's life and work with cathode ray tubes.

An excellent compilation of his previous papers and articles on Baira

and the history of television.

‘Television’ (The first television magazine in the World.)

Articles covering some of Baird Television’s electronic imaging were
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published between 1934 and 1941. Reproductions of the magazine articles
from ‘Television’, trade journals and other sources to be cited are in the

possession of the author.
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Section 3

Television History Books

1950: Helt: Practical Television Engineering

This book [29] includes a section on the cinema projection television work of

Szegho at Cinema Television (incorporating Baird Television) UK and Baird

Incorporated and the Rauland Corporation USA.

1987: Abramson: The History of Television, 1880 to 1941
This work [30]which is thoroughly researched and well referenced is

supported by material from various sources including, publications, patents
and a selection of material related by the following list of television
pioneers:

Manfred von Ardenne, Alda Bedford, D. C. Birkinshaw,

Tony Bridgewater, Arch Brolly, Mrs. Philo Farnsworth, Lesly E. Flory,

Harley lams, Ray Kell, Thomas M. C. Lance, Harry Lubcke,

Hans G. Lubszynski, Joseph D. McGee, Robert Morris,

George Morton, Albert F. Murray, Albert Rose, Solomon Sagall,

Otto Schade, Kenjiro Takayanagi, Arthur Vance, E. C. L. White,

W. D. Wright, Vladimir Zworykin.

Abramson conducts his survey, which begins with a chapter on the
archaeology and history of television from 1671 to 1879 with academic
precision. This excellent historical text book has become a useful

reference, the main feature of which is Abramson’s chronology.

This book is a reliable source of factual information supplying dates,
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inventors and a wide range of information from which modern television
researchers, intending to expand on specialised areas, may base their

WOrkK.

1990: Callick: Metres to Microwaves: British development of
active components for radar systems 1937 to 1944
Callick’s research into the history of radar and its component parts [31]

identifies some of the items which Cinema Television (Incorporating Baird

Television) manufactured for the war effort.

1991: Keller: The Cathode Ray Tube: Technology, History, and
Applications

This book [32] which traces the evolutionary developments of the
cathode-ray tube from the earliest of experiments describes some of the
tubes manufactured by Baird Television and is an invaluable aid to the work

of this research.

1998: Burns: Television: an international history of the formative

years

The most complete work produced by Burns on the history of
television is entitled , “Television: an international history of the formative
years'. [33] The history of imaging is traced back to the earliest years of
speculation from 1877 to 1922 in the first part of this three section work. The
second section identifies the era of low definition television from 1926 to
1934. This section also covers the large screen era 1930 to 1935, but does
not include the cathode ray projection tubes developed at Baird Television.

The concluding section identifies the era of prewar and high definition
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television from 1934 to 1939.

Published by the IEE, this book describes the work of the many
engineers and scientists throughout the world who have contributed to the
development of television. It sets the context of the first demonstration of
television by providing the reader with a knowledge of contemporary 1926
technology. This is a very useful reference book, which although helpful in
supporting this thesis, does not specialise on the work of John Logie Baird

or the electronic imaging of Baird Television circa 1933 to 1942.

1990: Farnsworth: Distant Vision: Romance and Discovery on an
Invisible Frontier
In 1990, Elma Farnsworth the widow of the American inventor of

electronic television, Philo T. Farnsworth produced a biography entitled,

‘Distant Vision: Romance and Discovery on an Invisible Frontier’. {341

After the death of her husband in 1971, Mrs Farnsworth decided to
become a historian, to ‘set the record straight’. This manuscript traces the
life of Philo T. Farnsworth from early beginnings to his realisation of
electronic television on 7 September, 1927. This work describes the bitter
rivalry which existed between Farnsworth, with his image dissector camera,
and Zworykin of the Radio Corporation of America with his iconoscope
television camera. A chapter describes the license agreement with Baird
Television, however, it suffers from a limited chronology. While some of the
factual accounts supplied are important to support the work of this research,

other sources are relied upon for key dates.
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Section 4

Theses

Philo Farnsworth: The Quiet Contributor to Television
Stephen F. Hofer (1977)

The work of Philo T. Farnsworth made a significant contribution to the

development of electronic television at Baird Television Ltd. In his PhD
thesis [35] Hofer examines the personal, technical, and legal aspects of

Farnsworth's work.

This well balanced and organised thesis contains a bank of useful
information relating, in particular, to the patent infringement contest between
Zworykin of RCA and Farnsworth, and their respective television camera
tube inventions. Details of rulings and dates are documented providing an

extremely useful source.

The Contribution of John Logie Baird to Television and Related

Technologies: Douglas Brown (1997)
In 1997 the author presented a thesis [36] for the award of ‘Master of

Philosophy' from the Department of information Science, University of
Strathclyde. The aim of the research was to make a study of the life and
work of John Logie Baird and to analyse the expectations, successes and
failures of this man of vision. The research analyses specific phases of his
work, and includes a condensed biography from Baird’s earliest days in

Helensburgh to his realisation of television in London on the 2 October
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1925. The work also researches the circumstances surrounding the legacy
which has dishonoured the public name of John Logie Baird. There is an
analysis of published material to determine Baird’s contribution to the
evolution of the television industry, including his role in the inauguration of
the first television company and the first public television service. The work
of this research concludes with an in-depth study to identify Baird's

contributions to modern colour television.

The above thesis indicated that separate research was required to

identify the electronic imaging work of the Baird Television Company.
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Section 5

Diaries

The Diaries of Gilbert Tomes (1934-1945)

Gilbert Tomes contacted the author of this research in January 1998 after
corresponding with the widow of the late Dr Szegho in the USA. On
learning from Mrs Szegho, that | had completed my masters degree on
Baird in 1997, and was now embarking on a PhD project by researching the
electronic work of the Baird Television Company, Tomes indicated that he
had first hand knowledge of the period in question. Tomes kept a record of
his working life at Baird Television in the form of personal diaries and
laboratory notes. These are valuable sources which can be supported by
publications and cross verification with other sources. The diaries, currently
being prepared by Tomes for private publication [37] from original diary
entries and notes, also contain valuable photographic evidence of Baird
Television Limited. Tomes holds the negatives of photographic sources,
possesses hardware in the form of Baird photocells and other artifacts.
Tomes has a clear recollection of the events which took place at Baird
Television and is able to supply supporting data which enables his

contribution to be of particular merit to this research.

John Logie Baird Diaries 1940 - 1946
Photocopies of John Logie Baird's diaries, [38] were kindly supplied

by the Baird family. These diaries, which contain mostly the names of
projects, colleagues and telephone numbers are cryptic, there are few

entries which record events or ideas in plain language. See (Figure i).
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Figure i: Typical entries in J. L. Baird’s Diary
Despite this the Baird diaries are considered significant to the work of this

research and may be used as a cross reference source.
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Section 6

Marketing Material

A small number of original and reproduction Baird marketing brochures,
advertisements and data sheets are in the possession of the author. These
include in original condition the 1938 -1939 electronic television brochures
describing Baird television receivers. This collection also includes a
quantity of Cinema Television brochures and specification sheets for post
war video and test apparatus. Reproductions of company literature appear

as required in the appendices of this thesis.
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Section 7

Interviews, Letters and Unpublished Sources

In the search for material relating to the history of Baird Television, the
author interviewed the late Dr Constantin Stephen Szegho at his home in

Chicago, lllinois in the USA during the summer of 1991.

Dr Szegho (Audio Recording)

Szegho's first contribution to electron physics was an improved high
performance ‘sealed-off' cathode-ray tube which he produced for his
doctorate at the Institute of Technology, Aachen in Germany. Unlike
contemporary tubes these devices did not require to be continually
evacuated by pumps throughout their operating life. Professor Parker Smith
from the Royal Technical College (Strathclyde University) purchased a unit
and invited Szegho to continue his work in Scotland. In 1934 Szegho and
Parker Smith read a joint paper before the |IEE in London where the
apparatus was seen by J. L. Baird. Szegho was immediately hired as head
of a proposed cathode-ray tube department to be established at Baird

Television in London.

It will be shown that during his time with Baird Television, Szegho
took out many patents for television tubes and electronic camera tubes,
pioneered image convertor tubes, incendiary bomb detectors, worked on
developing radar tubes and produced one of the first monoscope tube test

card devices for electronic television.
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The late Dr Szegho supplied published work and other documents

for inclusion in this research which are now in the possession of the author.

© © N o o

10.

11.
12.

Baird Company brochures (circa 1934 -1954).

Cold cathode ray tube, circa 1934, incorporating a Szegho-cathode
configuration.

Paper by Szegho, Parker Smith and Bradshaw, Metering Section of
the IEE London. 1934.

Baird Company photo-cells (circa 1935 -1936).

Baird Television Ltd brochures.

Private collection of 70 photographs of the Baird Factory circa 1939.
Extracts from Dr C. S. Szegho's unpublished memoirs.

|_etters between Dr Szegho and the author from 1990 to 1995.

The minutes of the board meetings and records of the Baird
Television Corporation, USA.

Records from the Rauland Corporation, reports dated 1940 -1951.
Draft copy of the Deed of Sale of Rauland to Zenith 1942.

Dr Sommer (Former Employee of Baird Television Ltd)

A number of letters between the author and Dr Sommer, a short

audio recording together with other papers, and lists of publications are In

the possession of the author.

Being of Jewish descent Dr Alfred H. Sommer was forced to escape

from Germany to England in 1935. |n a letter to his friend Gilbert Tomes,

dated 15 October, 1994 [39] Sommer summarised the events. The following

IS an extract:
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‘| had a good Friend at the Phys.Chem. Institute in Berlin where | got
my PhD in 1934. Brauer who was a Post-doctoral and totally anti-Nazi
helped me to get a job in a small Berlin Company ............cuuuun......

....... that is how | learned to make gas-filled phototubes for sound-
reproduction in portable projectors. My friend (Brauer) and | had a
common acquaintance, Krahwinkel, who headed the Post Office
Research Laboratory that developed television. In his Laboratory
was, George Weiss, who invented the grid-type secondary multiplier.
Krahwinkel was committed to show mechanical television to Hitler at
the Berlin Radio Show in September 1934, and he asked the large
German AEG to make multiplier phototubes for his system. They did
not manage, so Krahwinkel, who knew about my work, came to me
and promised to get me an introduction to the Baird Company via his
friend, the Director of Fernseh AG if | supplied six usable tubes by
August 1935. |, and my anti-Nazi assistant, worked day and night
through a very hot summer and were successful. All concerned kept
their promises and, after many difficulties | managed to get a visitor's
visa to visit Captain West at the Crystal Palace in October 1935. He
was very nice and offered me a job...............

........ | started work on 1 January 1936. | still feel that | owe my life to

at least four wonderful people who helped me to get the job.”
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Section 8

Patents
The work of this research has identified and sorted into chronological order
the 328 British patents issued to the engineers and scientists of the Baird
Television Company from 14 July 1930 to 1 July 1940. These are
contained in Appendix 5 and do not include patents naming John Logie
Baird as the inventor or co-inventor. A separate listing in Appendix 6
details in chronological order the 175 British patents granted to John Logie

Baird from 26 July 1923 to 10 April 1945.
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Section 9

Review Conclusions

This review has critically identified the prior work of Baird biographers and
has shown that there is a dearth of material relating to the electronic
imaging of the Baird Television Company 1933 -1942 (later Cinema
Television). The analysis of other published work relating either directly, or
indirectly, to the work of Baird Television has resulted in the conclusion that
this era of Baird Television’s advanced imaging technology has never been

properly documented.

The evidence supplied by former Baird employees, Szegho,
Sommer and Tomes is critical to the work of this research and assists
significantly to knowledge relating to the electronic imaging of Baird
Television. Despite problems which are normally associated with age, each
of the above was able to provide a coherent testimony. In only a few
instances has verification been necessary by cross referencing of the three
sources and other material evidence. In each case their contributions,
which may be in the form of oral, written, photographic or published

material, are pivotal to the work of this research.
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Introduction

Television, the instantaneous medium which enables events to be viewed
as they occur, regardless of distance, is one of the most significant
technological achievements of the twentieth century. It has probably made
as great an impact on society as the advent of the family motor car, the
telephone and radio. Television is not a unique technology but one which
required the convergence of developments in other sciences including:
photography; photo electricity; the telephone; radio and the cathode-ray
tube. The notion of television easily predates its inception, but its
inauguration was delayed until 1926, when John Logie Baird brought
together the minimum requirements. Baird demonstrated to a skeptical
public that recognisable images could be sent and recovered across a
distance of space. Although modern television must claim no single
inventor, Baird was a visionary and a pacemaker for the television industry
over a span of two decades from 1926 until his premature death in 1946.
Separate research by Abramson [1] and Burns 2] have produced balanced
accounts of the history of television during its formative years. Both authors,
outstanding in the field of television history, give credit to the creative work
of John Logie Baird.
Abramson stated: [3]

“On January 26,1926, Baird gave a demonstration of his television

apparatus to some 40 members of the Royal Institution at his [aboratory

in Frith Street, Soho. This was the first public demonstration of true

television ever witnessed.”

Burns wrote: (4]

“However for more than 45 years success eluded the early inventors.
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Then on 26 January, 1926, Baird demonstrated for the first time

anywhere a rudimentary form of television.”

John Logie Baird's television company, established in 1925,
experienced many transformations to survive the effects of a world
depression and the results of severe competition. The original firm named
TELEVISION was followed in 1927 by THE BAIRD DEVELOPMENT
COMPANY which in 1928 formed BAIRD INTERNATIONAL TELEVISION.
Baird International was responsible for establishing BAIRD
INCORPORATED, New York in 1928, and the Berlin based FERNSEH AG,
(translated: Television Ltd) in 1929. Baird Development was amalgamated
with Baird International in 1930 to form BAIRD TELEVISION. The Gaumont
British Company acquired Baird Television in 1932 and separately formed
CINEMA TELEVISION in 1937 to accommodate J. L. Baird's concept of
theatre television. In reality the work of Cinema Television was carried out
by Baird Television staff in Baird Television premises. When Baird
Television went into receivership in November 1939 the company
continued to trade under the name of Cinema Television (Incorporating
Baird Television). In 1942, J. Arthur Rank acquired the Gaumont British
parent company and in 1958, following the creation of the Rank

Organisation in 1955, Cinema Television became Rank Cintel Limited. In
September 1996 Cintel was acquired by the Schroder Venture Group 5}

and in March 1997 Cintel became subject to a management led buy out.

This was driven by Jack Brittain-Managing Director of Cintel and Adrian
Rees-Managing Director of Brimar for the 3i group. [6] Cintel is currently

trading under the name CINTEL INTERNATIONAL.
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In 1942, Baird's New York based company "Baird Incorporated" was
acquired by the Rauland Corporation which secured a reciprocal patent

arrangement with Rank Cintel. The Rauland Tube Division was later

acquired by the Zenith Corporation and moved to Chicago, (71 where it

ceased trading in 1999.

The demand to improve television resolution in the early nineteen
thirties motivated the development of electronic scanning methods which
embraced the work of many inventors; Rosing, Dieckmann, Campbell
Swinton, von Ardenne, Zworykin, Farnsworth and others. This research
focuses on the outcomes resuiting from measures taken by Baird Television

and her American sister company in response to those challenges.

The first chapter profiles the significant contributors to Baird's
electronic imaging and includes an introductory section describing the
mechanical scanning concepts of Paul Nipkow. There is an analysis of the
contemporary television research carried out by Rosing, Dieckmann,
Campbell-Swinton, von Ardenne, Zworykin, Farnsworth and Szegho. Itis
also shown that in 1934 a significant contribution was made by the
Department of Electrical Engineering at the Royal Technical College in

Glasgow, now the University of Strathclyde.

The second chapter describes in detail the principles behind the
electronic television technology of Farnsworth and Zworykin with the main
differences highlighted. This chapter sets the scene for the adoption of

electronic television by Baird Television Ltd under the direction of Captain

A. G. D. West.
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The third chapter describes the television developments in Britain
from 1933 by Baird Television and EMI. A ‘pull-out’ plan of the Baird
facilities at the Crystal Palace illustrates the working environment. The
technology implemented by Baird Television relating to the Baird-
Farnsworth link is also detailed. A ‘pull-out’ technology transfer chart shows
the inter-company relationships in television research which affected Baird
Television leading up to 1934. Another ‘pull-out’ chart describes the Baird
Company staff structure and departmental groupings. A description is given
of the Baird cathode-ray tube facility which was developed for the
production of high quality electronic television receivers, and an
introduction is given to the development of the image dissector known as

the Baird electron camera.

The fourth chapter introduces the Baird and Marconi-EMI trials
conducted by the BBC at the Alexandra Palace. There is a description of
the implications of the devastating fire which razed the Crystal Palace and
the Baird Television facility to the ground. Despite the suggestion [8] that
the Baird electron camera perished in the Crystal Palace fire of 30
November, 1936, it will be shown that such an assembly remained in place
at the Alexandra Palace until the end of the system trials in 1937. A section
analyses ‘television system resolution’ by comparing the Baird and
Marconi-EMI specifications. The case is presented and evidence cited that
the definition attainable from Baird's 240-line sequential system was slightly

higher than that of the 405-line interlaced system.

The fifth chapter, supported with evidence from recently located Baird

material deals with stages in the development of cinema television. The
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case is presented that J. L. Baird and Szegho of Baird Television were
separately leading, but in different aspects of large screen projection

television.

The sixth chapter looks at Baird Television during the Second World
War and commences with a description of the breakthrough in the sensitive
photosurfaces made by Dr Sommer at the Sydenham factory. A description
is given of the development of the Baird iconoscope cameras by Dr
Samson. A section covers Szegho's employment in the US in 1940 with
the American Baird Company, which in 1942 was acquired by the Rauland
Corporation. Szegho's contributions to the war effort while working for
Rauland are described. A brief description is given of telecine work, and
another section describes a secret project involving the British, Russian and
French Air Ministry. Cinema Television, Sydenham are shown to be the
main contractor for the manufacture of the Skiatron radar tube and the

chapter is concluded with a description of the highly secret war work carried

out in the Rotunda.

The seventh chapter analyses the achievements of Baird
Television/Cinema Television personnel and reflects upon John Logie
Baird's individual achievements. It will be shown that many of the

engineers and scientists who worked for Baird Television went on to

become eminent in the industry.

The work is concluded with a glossary, appendices and a complete

listing of the British patents of J. L. Baird and his associates at Baird

Television.
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Section 1.1

Progressive Image Scanning

Figure 1.1: Paul Nipkow

The process of converting an image into a continuously variable electrical
signal, to be sent and received by wire, was first described by Paul Nipkow
(Figure 1.1) in his visual telegraph patent of 1884 (1] This very advanced
document revealed a method by which an image could be systematically
scanned into elemental points by means of a rotating perforated disc. It is
iInteresting to note that although this patent became the master plan for a
myriad of television experimenters, it appears that Nipkow never built and
tested the device. This was probably due to the fact that Nipkow recognised
that most of the technology required to demonstrate the idea was not
available. His theory would not be made practical for another forty two
years. On 2 October 1925, John Logie Baird successfully used the Nipkow

scanner with modifications of his own design to dissect and reconstruct the

image of a human face. 2]
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Figure 1.2: The Nipkow Scanning Disc

The concept of progressive mechanical scanning is best described
with reference to Figure 1.2, Light focused from the original scene reaches
the surface of the rotating scanner by means of a lens. At any given time
one of a series of apertures describing a spiral around the disc, allows light
from the scene to reach a photocell. The purpose of the photocell is to
produce an equivalent level of electrical current to represent each element
of the scanned picture. Consider the case of a spiral of thirty equally
spaced apertures around the disc: The vertical distance between the
apertures represents the height of a scene. As the disc turns the innermost
aperture will describe a series of pin points of light in the form of an arc
(aimost a straight vertical line) onto a photocell. The next aperture of the
spiral scans another vertical line of the image but this time slightly to the
right. Each aperture in turn will individually scan an arc of the image until
the entire picture area, from bottom to top and left to right has been coarsely
scanned. With every cycle of rotation of the disc one complete frame of a

thirty line image is produced and converted to a serial electrical signal by
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the photocell. The speed of rotation is selected to enable, by persistence of
vision, the human retina to retain a complete picture or frame when viewed
through the scanner. John Logie Baird set the speed of rotation to seven
hundred and fifty revolutions per minute giving a picture frequency of tweive

and a half frames per second:

750 RPM = 12.5 revolutions per second
60

Therefore: frame period = 1 = (.08 seconds
12.5

During this frame period the photocell can register a continuous electrical
vision signal in the range from 12.5 Hz to approximately 13,000 Hz. This is
equivalent to the typical response available from replaying a good quality
music cassette. Clearly this was quite an achievement by J.L.Baird in the
mid to late nineteen twenties using the available valve technology. The
highest frequency of the Baird’s vision signal is calculated from the speed of
disc rotation, the number of apertures in the spiral and the detail required
per line. Baird set the height of the image to be seventy changes from black
to white during a line which in electrical terms is the equivalent of thirty five
square waves occupying the time of one line. Therefore the highest

frequency (Fmax) Of the signal obtained from the scanning disc can be

calculated as follows:

Line period=  _Erame period

number of perforations

Therefore: Line period =80 X108 = 2,67 x10-3 seconds = 2.67 ms

30
Pixel period = line period 2 67 X10-3 =76.29 ps
number of elements 35
And as frequency is the reciprocal of time. Frax = 13,109 Hz
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Figure 1.3: Singer Jane Carr and her televised 30 Line image, November 1932.

The aspect ratio of seven high by three wide was selected by J. L.
Baird as the optimum required for head and shoulders images based on the

limitations of early valve amplifiers.

At the receiving end, a means was provided to enable the scanning
disc to be rotated in perfect synchronism and isochronism (speed and
position) with the transmitter. A light source positioned behind the scanner
was modulated by the received vision signal to produce the correct
brightness for each element of the picture. Persistence of vision (not fully
satisfied at a rate of twelve and a half frames per second) rendered an
animated and flickering replica of the original scene on the retina when the
modulated light was viewed through the scanning disc. Figure 1.3 gives a
good indication of the quality achieved from a 30 line Baird televisor In
1932. Note the heavy make-up on the artist’'s face to compensate for the
severe loss of resolution caused by bandwidth restrictions imposed by
medium wave band radio where a single channel must not exceed 8KHz.
The problem results from the loss of the smallest picture detail (highest

resolution) which exists in the television signal between 8KHz and 13KHz.
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These narrow channels are a requisite of broadcasting on the medium
waveband (200 to 500 metres) which has a total band width of 900KHz. In
comparison, a modern 625 line television transmission extends from above
500 metres down to below 50 metres and occupies a total bandwidth of
6MHz in an allocated 8MHz channel space. Modern wideband television is
made practicable by the use of ultra shortwave, microwave (and cable

network) broadcasting.

Despite the encouraging results achieved, Baird and others were
aware of the inherent limitations of mechanical scanners, such as problems
of rotational inertia and poor sensitivity. This led Zworykin and Farnsworth
to consider alternative systems utilising methods employing electronic
scanning. Zworykin would take a new and independently different
approach for his electronic camera, but Farnsworth's approach was to

produce an inertia-free, electronic analogue of the Nipkow disc.
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Section 1.2

Electronic Images
This research identifies the expertise demonstrated by John Logie Baird
and his companies in the development of electronic imaging systems. Prior
to this J. L. Baird had shown versatility and competence in both mechanical
and electrical engineering in the process of developing mechanically
scanned television. The earliest of Baird's television methods involved

electronic devices such as thermionic amplifiers, filters and wave-shaping
circuits. Earlier research (3l indicated that Baird's first television pictures

were obtained by combining the flying spot scanner with an advanced
electronic image enhancing circuit of his own design. J. L. Baird had
discovered that he could achieve greatly improved sensitivity by reversing
the location of the photocell and the light source. Instead of floodlighting the
subject, and trying to amplity the refiected light, which was below the useful
sensitivity of selenium, he scanned the subject with an intense spot of light
and collected the larger levels of reflected light with selenium. He also
applied electronic image enhancing circuits known today by the industry as
'aperture control' circuits which are widely used in video recorders to
sharpen the otherwise soft pictures produced. Itis also a tribute to J. L.
Baird that the flying spot scanning technique, perfected by Cinema
Television (incorporating Baird Television), was adopted by the modern

television industry as the standard method for transferring film to video

media.

The desire for higher definition television in the early nineteen thirties
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brought about a renaissance in the art of television, leading Baird and
others to originate and develop higher resolution electronic image
scanners. While initially Baird Television had meagre resources to carry out
the high vacuum work required, the results obtained by other workers in this
field were more than challenging. The directors of Baird Television
considered electronic television to be a genuine threat to the success of

their company and in 1934 they took the following actions:

1. Began negotiations to obtain a license to manufacture and
develop the electronic apparatus demonstrated by the American
television pioneer Philo Farnsworth.

2. ldentified experts in the field of electron vacuum physics to work
on cathode-ray tube, photocells and electronic camera research.

3. Planned to develop and manufacture a range of all-electronic

cathode-ray tube television receivers .

To achieve this Baird Television employed the technology of Philo Taylor
Farnsworth and hired three specialists, Dr Alfred H. Sommer (photo
sensitive surfaces and photo tube design), Dr Kurt A. Samson (electronic

camera tube design) and Dr Constantin S. Szegho (cathode-ray tube

design).

To place Baird and his company's involvement with electronic
scanning and cathode-ray tubes into context the following sections review

the contemporary work in electronic television leading up to this period.
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Section 1.3

Blueprint of a System

Figure 1.4: Philo T. Farnsworth

Philo Taylor Farnsworth (Figure 1.4) was born in the United States of
America on 19 August, 1906, near Beaver, Utah. As a six years old he first
became fascinated by the telephone and gramophone in his home. When
his father told him they were created from the minds of clever people he

came to the conclusion that inventors were truly special people. He hopead

that one day he would become an inventor. [4]

In 1919 the Farnsworth family moved to a ranch near Rigby, Idaho.
Elma G. Farnsworth wrote in her memoirs of her late husband: (5]

"Philo was overjoyed to find the ranch powered by a Delco power
system. Of equal or greater importance to him was the stack of radio,
popular science, and semi-technical magazines he found in the attic of

his new home, left by the former owner who had installed the power

system.”
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The magazines encouraged Farnsworth to learn more about science and
invention but his father and uncle were not impressed with the reliability of
the electricity generator. When the maintenance costs could no longer be
sustained and the generator failed after a recent repair Philo offered to help.
He explaining to his father that he had watched the service engineer on
several occasions and was sure that he could repair it. Lewis, his father
had a great deal of confidence in his son's ability and after consideration
gave his consent. Philo carefully took the mechanism apart, wiped away

heavy oil deposits and accurately reassembled the generator.

Elma Farnsworth wrote: (6]

"He had a very interested audience as he stood back and, with an
outward show of confidence, pushed the 'on' button. An audible sigh of
relief was heard as the generator came to life and ran like new. Uncle
Albert slapped Philo on the shoulder and pronounced him officially the
'engineer in charge of the generator." When his father hugged him and
said, 'Good work, son,' the pride swelling within him almost burst his

buttons.”

Proud of his new status Farnsworth began to experiment with
electricity. One of his first successful projects was the repair of a burned-out
electric motor which he connected to the mechanical crank of their washing
machine. He also installed lights in the barn to help with the practicality of
early morning and late evening chores. These incidents describe the first of
many interesting parallels between the lives of Farnsworth and J. L. Baird,

who at the age of thirteen constructed an electricity generator and installed

lights at his home in Helensburgh, Scotland. [7]
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Figure 1.5: Diagram of the Braun CRT 1897

Farnsworth read about the possibilities of sending pictures by means

of radio waves using FPaul Nipkow's concept of rotating discs with a spiral of
holes. [8] He clearly recognised the need to dissect an image into a

consecutive signal but he thought that the mechanical aspects of scanning
were clumsy and inadequate. In 1921, the Farnsworth family moved to a
farm in Bybee four miles from Rigby, |daho. In his continuous quest for
knowledge Farnsworth learned about Albert Einstein's famous 'Theory of
Relativity'. He also read about the first cathode-ray tube known as the

'Braun Tube' (Figure 1.5) named after the inventor in 1897: Karl Ferdinand

Braun. [°]

There is a level of myth attached to most important inventions and in
Farnsworth's case it has been recorded (10] that he was ploughing a field in
a consecutive pattern when the idea of electronic television scanning
suddenly became obvious. He theorised that perhaps the transmitting ana
receiving discs as suggested by Nipkow could be replaced by electrons
moving in a vacuum. Farnsworth was not, however, the first to consider
using cathode rays to achieve the scanning and reproduction of an image.
David and Marshall Fisher wrote: [11]

"The story about electronic scanning coming to Farnsworth in a flash of

insight must, however be taken with a grain or two of salt. Campbell

Swinton had published his ideas thirteen years previously, and the
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concept of scanning was inherent in all work done with the Nipkow disk,
with which Philo was familiar.”
Viadimir Zworykin working with Boris Rosing in Russia and Max Dieckmann
in Germany had previously carried out experiments with cathode-ray tubes

as image receivers, (12} but it was A. A. Campbell Swinton in Edinburgh,

Scotland, who first suggested applying them as image transmitters. On 12

June, 1908, Campbell Swinton prescribed the use of cathode-ray tubes for
both image scanner and image receiver in a famous letter to Nature: (13]

"....the problem of obtaining distant electric vision can probably be
solved by the employment of two beams of cathode rays (one at the
transmitting end and one at the receiver) synchronously deflected by
varying fields of two electro magnets placed at right angles to one
another...."

Campbell Swinton improved his plan for distant electric vision which he
described at the presidential address to the Roentgen Society in 1911. [14]

He stated that this was an idea only and that the apparatus had never been
constructed. Despite the prior art, Farnsworth would employ unique and

ingenious methods to his system for electronic scanning television.

Farnsworth was aware that he required a good education to realise
his target but the family were not wealthy and unfortunately in 1919 their

circumstances deteriorated.
Eima G. Farnsworth wrote: [19]

"He and his father had worked very hard on their farm, resuiting in a
very good harvest. However, the great post World War One depression

hit and there was no market for their farm products. Unable to make the

payments, they lost the farm.”
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Figure 1.6: Sketch from Farnsworth's notebook
In September, 1921, Farnsworth entered Rigby High School

determined to gain sufficient knowledge to realise his ambition to develop a
system of electronic television. Farnsworth signed up for maths and science
but was refused chemistry. He was told this was "strictly for senior
students,” however, a compromise was reached which allowed him to sit-in
during chemistry lessons. When his chemistry teacher Justin Tolman saw
that Farnsworth was capable of the class work he arranged that credits be
awarded provided he received extra tuition. It was agreed that Tolman
would tutor him after school hours. One afternoon Tolman arrived for the
tutorial class to discover Farnsworth at a chalkboard which was covered
with diagrams and equations. Farnsworth, feeling the need to discuss his
idea with someone he could trust, revealed his theory for an electronic
television scanner. To help with the description Farnsworth made a sketch
of the device he had conceived. (Figure 1.6.) He then removed the page
from his notebook and gave it to Tolman who agreed that the idea did seem
to be possible. (See Section 2.3). This drawing was later cited as important
evidence in the defence of Farnsworth's system in a legal patent battle with

the Radio Corporation of America (RCA).

Soon after the disclosure to Tolman it became necessary for Farnsworth to

leave school to work with his father on a leased farm.
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Figure 1.7: Elma (Pem) Gardner Figure 1.8: Cliff Gardner

Although this was a serious academic upheaval Farnsworth and his father

produced a good harvest enabling the settiement of outstanding debts.

During 1922 Farnsworth gained an electrician's license after
completing a correspondence course with the National Radio Institute. He
became a junior railway electrician and used his first wages to attend
courses at the University of Utah. In 1923 he became a student at Brigham
Young University where due to the hiatus in his education he was enrollied
as a special student and allowed to complete his high school credits.

Paul Schatzkin wrote: [16]
"The Farnsworth family moved into a two family house in Provo. The
other half of the house was occupied by the Gardner family. CIiff, the
oldest of the two Gardner boys, was nearly the same age as Phil and
since the two boys shared a common interest in radio and things
electrical, they became close friends."

Other friendships between the neighbours soon developed and Elma

(Figure 1.7) Cliff Gardner's sister became engaged to marry Farnsworth.

Cliff Gardner (Figure 1.8) and Farnsworth put their minds together to form a
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Figure 1.9: Gorrell, Farnsworth and Everson

business but their first venture of installing and repairing radio sets in Salt
Lake City failed. Feeling disillusioned, Farnsworth was on the verge of
revealing his idea for electronic television to the 'Popular Science'
magazine in the hope of receiving a one hundred dollar fee. But he was
averted from publishing on the advice of Cliff Gardner who warned him that

it would be a mistake he would regret. [17] This was very fortunate as an

opportunity for Farnsworth to develop electronic television was already on

the horizon.

George Everson and Lesley Gorrell (Figure 1.9) were professional
fund raisers who hired Farnsworth and Gardner to help organise a local
Community Chest Campaign in Salt Lake City. When they asked him about

his plans for the future they listened intently as Farnsworth's ideas for
electronic television unfolded. (18]
David E and Marshall J. Fisher wrote: [19]

"Farnsworth had no money to take out a patent on his ideas and he had
the same obsessing fear that stalked Baird: his conception of television

seemed so simple, so obvious, that surely someone else would think of it

tomorrow. "
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Despite a lack of technical knowledge Everson and Gorrell were impressed
by Farnsworth's confidence in electronic television and formed a business
partnership. Farnsworth owned fifty percent of the venture while the
remaining fifty percent was divided equally between Everson and Gorrell.
Everson had six thousand dollars; of personal savings in an account in San
Francisco which he was prepared to risk on Farnsworth's idea. Gorrel, who
had little cash to invest at the time promised to cover half the costs and both

men agreed that Farnsworth would owe them nothing if the project failed.

On 27 May, 1926, Farnsworth and Elma (Pem) Gardner married and

moved to the City of Los Angeles to set up both home and make-shift

laboratory at 1339 North Hampshire Street in Hollywood. But, television

had already become a fact! Earlier in that year, on 26 January, John Logie
Baird in England amidst a plethora of scientific scepticism, surprised the

world by demonstrating that electro mechanical methods could render

recognisable television images across space. [(20]

While Farnsworth would have to concede to second place his
strength lay soundly in the direction of electronic scanning. His adversary
was not Baird, but 2 man he had yet to learn about. A man who already had

significant experience in the design of electronic television and who was

much closer to home.
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Section 1.4

Birth of Electronic Television

Figure 1.10: V. K. ZworyKin

Vladimir Kosma Zworykin (Figure 1.10) born on 3 June, 1889, in Mourom,
Russia, 200 miles east of Moscow, would become a significant electronic
television pioneer.
David and Marshall Fisher wrote: [21]
" - his father had a wholesale grain business as well as a steamship line
on the Oka River. Viadimir enjoyed an idyllic childhood as a member of
Russia's pre-revolutionary upper-class bourgeoisie. He lived in a huge

stone mansion and grew up happily diverted by horseback riding,

hunting and croquet.”

He studied at the St. Petersburg Technological Institute under Professor
Boris Rosing (Figure 1.11) who had been trying to transmit pictures. His

apparatus consisted of a two polyhedral mirrors' scanner (The Weiler mirror
drum scanner later to be used by Baird) and a cathode-ray tube receiver

(Figure 1.12). According to Abramson, [22] Rosing's Russian patent of 25
July, 1907, [23] is second in importance to the original Nipkow patent of

1884. [24] Rosing firmly believed that the solution to practical television
could be found in the development of cathode-ray tubes.
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