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GENERAL INTRODUCTION

PROVENANCE

The papers were received from Churchill College Archives Centre, Cambridge in 1994.

OUTLINE OF CAREER OF FRANCIS THOMAS BACON

Francis Thomas Bacon was born at Ramsden Hall, Billericay, Essex on 21 December 1804. He was
educated at Eton College, 1918-1922, specialising in science and winning the Moseley Physics Prize
in 1922, and at Trinity College, Cambridge obtaining a third class in the Mechanical Sciences Tripos
in 1925. He served an apprenticeship at C.A. Parsons & Co. Ltd, Heaton Works, Newcastle upon
Tyne, 1925-1928, subsequently working in the Searchlight Reflector and Research and
Development Departments at Parsons, 1928-1940. |t was while at Parsons in 1932 that he first
came to appreciate the potential of the fuel cell and set himself the task of carrying out the practical
engineering to prepare the way for it to be considered for commercial application. In 1940-1941 he
started full-time work on the hydrogen-oxygen fuel cell at King’s College London with the financial
support of the consulting engineers Merz and MclLellan. From 1941 to 1946 he was temporary
experimental officer at H.M. Anti-Submarine Experimental Establishment, Fairlie, Ayrshire, working
on ASDIC, the underwater submarine detection system.

In 1946 he resumed experimental work on the hydrogen-oxygen fuel cell at Cambridge University,
first in the Department of Colloid Science, then in the Department of Metallurgy and from 1951 to
1956 in the Department of Chemical Engineering. This work was supported financially by the
Electrical Research Association. In 1956 Bacon became consultant to the National Research
Development Corporation (NRDC) undertaking fuel cell development work at the Cambridge
engineering firm Marshalls where a 6kW forty cell battery unit was demonstrated in August 1959.
From 1962 to 1971 he was principal consultant on fuel cells to Energy Conversion Ltd, the first
British effort to manufacture fuel cells, first at the BP Research Centre, Sunbury on Thames, Surrey
and then at Basingstoke, Hampshire. From 1971 to 1973 he was consultant on fuel cells to Fuel
Cells Ltd, at the Atomic Energy Research Establishment, Harwell, Oxfordshire. In 1973 he retired
though he continued to follow the development of fuel cells very closely for the rest of his life.
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Although Bacon hoped to see the adoption of a high efficiency/low pollution fuel cell in everyday
applications such as transport, it was in the unforeseen application of space exploration that the
Bacon cell achieved its most notable success in his lifetime. In the USA the Pratt and Whitney
Division of United Aircraft took out a licence on the Bacon patents and used the concept of the
Bacon cell in a successful bid to provide electrical power for the Apollo moonshot. The fuel cells
operated successfully in the manned moon flights and subsequent space applications, providing
electricity for the functioning of systems and the production of drinking water. Thus Bacon’s

pioneering work may be considered essential to the Apollo programme

Bacon was appointed to the Order of the British Empire in 1967. He was elected FRS in 1973 and
became an initial Fellow of the Fellowship of Engineering in 1976. Amongst other honours and
awards of note are the National Aeronautics and Space Administration Award for Scientific and
Technical Contribution in 1976, the Electrochemical Society’s Vittorio de Nora - Diamond Shamrock
Award in 1978, an honorary degree from the University of Newcastle upon Tyne in 1980 and the first
Grove medal commemorating the work of Sir William Grove in 1991. He married Barbara Papillon
in 1933 (one son, one daughter, and one son deceased). He died on 24 May 1992.

DESCRIPTION OF THE COLLECTION

The material is presented in the order given in the List of Contents. The collection provides
comprehensive documentation of Bacon's role in fuel cell research and development. It covers the
period 1917-1993.

Section A, Biographical, includes obituaries, curricula vitae, articles about Bacon and press-cuttings.
His fuel cell career is represented by agreements between Bacon and Merz and McLellan, the
National Research Development Corporation and Energy Conversion Lid and his honours and
awards by letters of congratulation on the appointment to the Order of the British Empire in 1967
and the Election to the Fellowship of the Royal Society in 1973, and correspondence re the award of
the National Aeronautics and Space Administration Award for Scientific and Technical Contribution
in 1976. Also of interest are school notebooks from Eton College including a ‘Science Notes’
notebook used by his elder brother A.W. Bacon in 1917 and subsequently by Bacon for notes of
work at C.A. Parsons Ltd 1930-1931.

Section B, Research and development, is exceptional in extent and comprehensiveness,
documenting the successive stages of Bacon's involvement with fuel cell research and
development: Parsons and early fuel cell research, ERA/Cambridge University, NRDC/Marshalls of
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Cambridge, Energy Conversion Ltd, and his continuing interest in fuel cell research and
development after his formal retirement.  The documentation takes many forms including a
numbered sequence of Bacon's fuel cell notebooks and the notebooks of his colleagues, manuscript
notes, drafts, calculations and test data, reports prepared for and correspondence with principal
sponsoring bodies such as the ERA and the NRDC, correspondence and papers relating to the fuel
cell interests of other organisations such as government departments in the UK and companies like
General Electric and Pratt and Whitney in the USA, correspondence and papers assembled by
Bacon on research and development topics such as hydrogen storage and the underwater use of

fuel cells, and technical drawings.

There are also a relatively few papers from the 1930s which relate to Bacon’s work at Parsons and

are not concerned with fuel cells.

Section C, Lectures and publications, is extensive. There is a chronological sequence of drafts for
Bacon'’s lectures and publications, 1953-1984 and his publications correspondence files, 1952-1991.
Bacon’s publications correspondence files include invitations for Bacon to write, lecture and
broadcast and also to advise authors, editors and publishers on publications in the fuel cell area.
The files also contained a number of drafts by Bacon or sent to him for comment which have been

retained in the sequence with the related correspondence.

Section D, Patents, presents Bacon's papers relating to patent applications, 1949-1967. The papers
were found in a numbered sequence of binders whose contents included manuscript notes,
typescript drafts of applications, specifications and related correspondence.

Section E, Societies and organisations, provides documentation of eight societies and organisations
with which Bacon was associated. The Electrochemical Society which Bacon joined about 1960 and
the Royal Society to whose Fellowship he was elected in 1973 are represented by the most
extensive material. The Electrochemical Society papers principally relate to its Spring meeting in
Seattle 1978 at which Bacon received the Society’s Vittorio de Nora - Diamond Shamrock Award
and delivered the Award Address. Much of the Royal Society material relates to Bacon’s 1973
Review Lecture on the Development and Practical Application of Fuel Cells. Also represented in
this section is the Aeronautical Research Council which invited Bacon to a number of its committee
meetings in 1959 and 1963.

Section F, Visits and conferences, covers the period 1956-1984. Although not extensive it provides
a record of Bacon’s participation as speaker at a number of international conferences such as the
Fifth World Energy Conference in Vienna, Austria, in 1956 and the Fifth World Hydrogen Energy
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Conference in Toronto, Canada, in 1984, and of a series of visits to the USA, 1959-1971, to attend
and speak at meetings and visit centres of fuel cell research and development.

Section G, Correspondence, includes much of Bacon's most important fuel cell correspondence and
covers an exceptionally extended period 1933-1993. Although Bacon kept correspondence files for
a small number of named individuals such as the Cambridge University authority on metallic
corrosion U.R. Evans and fuel cell associates T.M. Fry and R.G.H. Watson, most of the
correspondence presented in this section was kept in three major chronological sequences: ‘fuel cell’
correspondence 1933-1991, ‘personal’ correspondence, 1952-1991, and ‘miscellaneous’
correspondence, 1953-1975. The ‘personal’ and ‘miscellaneous’ correspondence sequences also

relate to Bacon's fuel cell interests.

For long periods Bacon wrote most of his letters by hand. Nevertheless, even when writing by hand
he made carbon copies and thus his correspondence is unusually complete. Bacon’s
correspondence files also often include notes of telephone calls and meetings including those with
visitors to his private home. There is other important fuel cell correspondence in Section B,

Research.

Section H, Non-print material, is principally photographs. There are photographs of Bacon himself
at a number of conferences and awards ceremonies etc., 1950s - 1991, photographs of equipment
from the late 1950s, photographs used as illustrative material for Bacon'’s publications and lectures,
1956-1978 and publicity photographs relating to fuel cell developments sent to Bacon by the US
General Electric Company, Shell Research Ltd and Pratt & Whitney Aircraft, 1963-1968. In addition
to the photographs there are photographic slides, a film relating to the fuel cell demonstration at
Marshalls in 1959 and a card index box containing metal or treated metal samples and film strips
which may record test results on the samples. The samples and film strips are in envelopes with

manuscript inscriptions, some including dates in 1955 and 1956.
There is also an index of correspondents.
Peter Harper

Alan Hayward
Bath 1997
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SECTION A

BIOGRAPHICAL

A1,A2

A.3-A.14

A.15-A19

A.20-A.37

A.1-A37

OBITUARIES AND TRIBUTE

BIOGRAPHICAL AND BIBLIOGRAPHICAL

SCHOOL NOTEBOOKS

CAREER, HONOURS AND AWARDS
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A1,A.2

A1

A2

A.3-A.14

A3

A4-A6

AT-A14

A.15-A.19

A15

Biographical

OBITUARIES AND TRIBUTE 1992

Obituaries:

Fuel Cell Power, Vol. 2 No. 2, May 1992,
The Times, 1 June 1992.

Independent, 3 and 13 June 1992.

The Daily Telegraph, 8 June 1992,

Memorial tribute by J.F. Coales, Cambridge, 16 June 1992.

BIOGRAPHICAL AND BIBLIOGRAPHICAL

Curricula vitae, entry in biographical directory, lists of publications.

Articles about Bacon and his work.

3 folders.

Press-cuttings.

8 folders.

SCHOOL NOTEBOOKS

Bacon was educated at Eton College 1918-1922.

‘Science Notes. Lent Half 1917. Heat’.

School notebook so inscribed kept by Bacon’s elder brother Anthony W.
Bacon and later used by Bacon for notes of work at C.A. Parsons Ltd 1930-
1931.
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A.16

A7

A.18

A19

A.20-A.37

A.20

A21

A.22

10

Biographical

Notebook used by Bacon’s elder brother for history notes and by Bacon
(from the rear) for draft of lecture on ‘The Steam Turbine’.

Notebook used by Bacon for physics notes, n.d.

Notebook used by Bacon for notes on heat, n.d.

Notebook used by Bacon for physics notes, Michaelmas 1920.

CAREER, HONOURS AND AWARDS 1940-1990

Agreement between the consulting engineers Merz and McLellan and Bacon
in respect of Bacon's employment as a research engineer, 27 July 1940.

Agreement between the National Research Development Corporation and
Bacon in respect of work on the development of the Hydrogen/Oxygen Fuel
Cells and Electrolysers. 1957

Agreement between the National Research Development Corporation and
Bacon in respect of work on the development of the Hydrogen/Oxygen Fuel
Cells and Electrolysers. Draft dated 12 October 1959.

Letter from Marshalls Flying School Ltd, Aeronautical Engineers re Bacon’ s
services as a consultant in respect of work on the development of the
Hydrogen/Oxygen Fuel Cells and Electrolysers carried out on behalf of the
National Research Development Corporation. N.d.

Agreement between Energy Conversion Ltd and Bacon for Bacon to act as
consultant to the Company re research development and manufacture of
fuel cells. Final draft with manuscript annotations by Bacon. 1962.

Agreement between Energy Conversion Ltd and Bacon for Bacon to act as
consultant to the Company re research development and manufacture of
fuel cells. 1963.

Letter from the National Research Development Corporation re closure of
the Fuel Cells Ltd’'s programme and the termination of Bacon’s
consultancy/employment agreements with Fuel Cell Ltd, 27 July 1972.
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A.23-A.25

A.23

A.24, A.25

A.26, A.27

A.26

A27

A.28-A31

A.28

A.29-A.31

A.32-A.36

A.32-A34

A.35

11

Biographical

Appointment to the Order of the British Empire (OBE). 1967.

See also G.200.

Official correspondence re investiture etc, 1967, 1969.

‘Personal Letters’. Contents of folder so inscribed divided into two for ease
of reference: principally letters of congratulation re award of the OBE.

Royal Aeronautical Society British Silver Medal for Aeronautics. 1969.

The medal was awarded for Bacon's work on the hydrogen-oxygen fuel cell
that led to the development and construction (by Pratt & Whitney Aircraft,
USA) of fuel cell units which were being used as the auxiliary power source
in the Command and Service Modules in the Apollo Space Project.

Letter informing Bacon of the award, press release, guest list for dinner on
the occasion of the 58th Wilbur and Orville Wright Lecture etc.

Letters of congratulation.

Election to the Fellowship of the Royal Society. 1973.

Correspondence re candidature, formal admission etc.

Letters of congratulation. 3 folders.

National Aeronautics and Space Administration (NASA) Award for Scientific
and Technical Contribution. 1976.

See also G.36, G.37, H.4.

Correspondence re application, formal presentation at the American
Embassy in London etc., 1974-1976. 3 folders.

Later NASA correspondence found with Award correspondence, 1979-1980,
1989-1990.
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A.36

A.37

Biographical

Letters of congratulation on NASA Award.

Honorary degree, University of Newcastle upon Tyne. 1980.

Correspondence re arrangements etc.

12
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SECTION B RESEARCH AND DEVELOPMENT B.1-B.1360

This exceptionally large and comprehensive section documents the successive stages of Bacon’s
involvement in fuel cell research and development and his continuing interest in fuel cell research
and development after his formal retirement. There are a relatively few papers from the 1930s
which relate to his work at C.A. Parsons and are not concerned with fuel cells. Papers in the section
cover the period 1929-1993.

B.1-B.14 FUEL CELL NOTEBOOKS

B.15-B.77 PARSONS AND EARLY FUEL CELL RESEARCH

B.78-B.272 ELECTRICAL RESEARCH ASSOCIATION/
UNIVERSITY OF CAMBRIDGE

B.273-B.643 NATIONAL RESEARCH DEVELOPMENT

CORPORATION/MARSHALLS OF CAMBRIDGE

B.644-B.854 ENERGY CONVERSION LTD

B.855-B.1077 RESEARCH AND DEVELOPMENT TOPICS

B.1078-B.1186 RESEARCH CENTRES, LABORATORIES AND
SPONSORS

B.1187-B.1268 TECHNICAL DRAWINGS

B.1269-B.1360 BACKGROUND MATERIAL
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B.1-B.14

B.1

B.2

B.3

B.4

B.5

B.6

14

Research and development

FUEL CELL NOTEBOOKS 1938-1958
A numbered sequence of notebooks kept by Bacon recording his fuel cell
work. 1938-1958.

For other fuel cell notebooks kept by Bacon and his collaborators see
B.154-B.171, B.432-B.461A.

Unnumbered. Used for record of work 1938 -1941.

Bacon’s address is given as ‘Acomb House Hexham’.

‘Hydrogen - Oxygen Cell Volume II'. Used for record of work 25 February -
23 July 1941. Enclosed loose at front of notebook ‘Hydrogen - Oxygen Cell.
Report for two weeks ending 15 August 1941’

Bacon’s address is given as ‘King’s College, Strand, London W.C.2".

‘Hydrogen - Oxygen Cell Volume III'. Used for record of work at King's
College London, 24 July - 16 August 1941 and at Department of Colloid
Science, University of Cambridge, 27 May - 16 December 1946.

‘Hydrogen - Oxygen Cell Volume IV’. Used for record of work 3 March - 5
May 1947.

Bacon's address is given as the Department of Colloid Science, Cambridge.

‘Hydrogen - Oxygen Cell Volume V’. Used for record of work 6 May - 6
November 1947.

Bacon'’s address is given as the Department of Colloid Science, Cambridge.

‘Hydrogen - Oxygen Cell Volume VI'. Used for record of work 7 November
1947 - 28 March 1950.

Bacon's address is given as the Department of Colloid Science, Cambridge.
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B.7

B.8

B.9

B.10

B.11

B.12

B.13

15

Research and development

‘Hydrogen - Oxygen Cell Volume VII'. Used for record of work 4 and 6 April
1950.

Bacon's address is given as the Department of Metallurgy, Cambridge.

‘Hydrogen - Oxygen Cell Volume VIII'. Used for record of work 5 May 1950
- 18 April 1951.

Bacon's address is given as Department of Metallurgy, Cambridge.

‘Hydrogen - Oxygen Cell Volume IX'. Used for record of work 25 April 1951
- 4 February 1953.

Bacon's address is given as the Department of Chemical Engineering,
Cambridge.

‘Hydrogen - Oxygen Cell Volume X'. Used for record of work 27 February -
23 June 1953.

Bacon's address is given as the Department of Chemical Engineering,
Cambridge.

‘Hydrogen - Oxygen Cell Volume XI'. Used for record of work 25 June 1953
- 4 February 1954.

Bacon’s address is given as the Department of Chemical Engineering,
Cambridge.

‘H,O, Cell Research (Unit 1.) Volume 12’. Used for record of work 5
February 1954 - 15 February 1955.

Bacon's address is given as the Department of Chemical Engineering,
Cambridge.

‘H, - O, Cell Research (Unit 1) Volume 13’. Used for record of work 16
February 1954 - 28 January 1958.

Bacon's address is given as the Department of Chemical Engineering,
Cambridge.
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B.14

B.15-B.77

B.15

B.16-B.20

16

Research and development

Unnumbered notebook. Used for record of work (diagrams for machine
parts) 23 November 1942 - 6 May 1943 and 7 June 1946 - 12 September
1953.

Bacon’'s address is given as King's College Strand, W.C.2. However by
November 1942 he had joined the Admiralty team at Fairlie in Scotland
working on ASDIC. He resumed fuel cell research at Cambridge in 1946.

PARSONS AND EARLY FUEL CELL RESEARCH 1929-1949

Bacon served his time as apprentice at C.A. Parsons & Co. Ltd., Heaton
Works, Newcastle-on-Tyne from 1925-1928 and subsequently worked in the
Searchlight Reflector Department and the Development and Research
Department. It was while working for Parsons that Bacon’s interest in fuel
cells was aroused. In 1937 he drafted a report to the directors suggesting
that a workable fuel cell might be developed (see B.41). Although the report
was rejected as not being relevant to the business Bacon began
experimental work, first at home and then surreptitiously at Parsons. In
January 1940 he submitted a second report to the directors (B.36-B.38)
admitting that he had been doing fuel cell work in his employers’ time.
Given an ultimatum to stop work on the fuel cell or leave, Bacon chose to
leave.

After Bacon left Parsons Dr Charles Merz, founder of the consulting
engineers Merz and McClellan agreed to finance his work on fuel cells and
asked his friend A.J. Allmand, Professor of Chemistry at King’s College
London to provide space in his laboratory. Putting to use the training of his
engineering apprenticeship, Bacon was able to build his own fuel cells and
embark on an experimental programme 1940 -1941.

The material is presented as a roughly chronological sequence of reports,
notes, drafts, calculations and data. The sequence includes some postwar
fuel cell papers (to 1949) which were found in the same binder as prewar
material.

As far as possible papers found in binders have been presented in the order
in which they were found which was not always a strictly chronological one.

Report on ‘Deflection test on “U” steam pipe for 2163 machine’ 16
December 1929.

Report on ‘Visit to the Parsons Marine Works' 28 January 1930.

Contents of untitled binder divided into five by subject dividers: manuscript
notes 1931-1936.

The titles of the subject dividers are used in the catalogue entries.
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Research and development

B.16 ‘Polishing’.

B.17 ‘Bending & Anneal’.

B.18 ‘Grinding’.

B.19 ‘Miscellaneous’.

B.20 ‘Silvering’.

B.21 Untitled manuscript calculations, 31 May 1932.

B.22-B.26 ‘Special extraction pump’. Contents of binder so inscribed divided into five

for ease of reference: test data, manuscript calculations, reports, memos
etc, 1935, 1938-1940.

B.27,B.28 Engineering drawings related to extraction pump work. 2 folders.

B.29 Development and Research Department ‘Report on experiments carried out
with a view to improving the silvering and backing of mirrors with special
reference to those of the high temperature cinema projection type’ by Bacon
and E.R. Elliott. December 1937.

B.30 Development and Research Department Report on ‘Schlieren experiments
on fluid flow with spark photography’. 1938.

B.31 Miscellaneous shorter Development and Research Department Reports,
signed by Bacon. 1938-1940.

B.32 ‘Air Raid Precautions’

Notes for ‘Lesson 1' and ‘Lesson 4’ found with preceding. N.d.
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B.33, B.34

B.35

B.36

B.37

B.38

B.39

B.40

B.41-B.55

B.41

18

Research and development

Development and Research Department ‘Report on the present postition of
the internal combusion turbine’ by Bacon. September 1939.

Report and drafts. 2 folders.

Development and Research Department Report ‘Fuel Couples by Emil Baur
and Jakob Tobler. Translated from Zeitschrift fuer Elektrochemie Vol 30,
No.3, 1933'. [1939].

Development and Research Department Report ‘The Hydrogen - Oxygen
Cell’ by Bacon.

‘First Edition’. December 1939.

Annotated draft of preceding.

Development and Research Department Report ‘The Hydrogen - Oxygen
Cell’ by Bacon.

Revised and expanded version of B.36. January 1940.

Development and Research Department Report ‘Generating electricity from
coal without a heat engine’ by Bacon.

Contents list and first two pages only of this report. Found with preceding.
See also B.56.

Development and Research Department Report ‘Comparative tests of a
standard extraction pump impeller and a Salemi impeller’ signed by Bacon.
May 1940.

‘F.T. Bacon Reports’. Contents of C.A. Parsons Ltd binder divided into
fifteen for ease of reference: manuscript and typescript notes and drafts at
Parsons 1937-1940, King's College London 1940-1941 and at Cambridge
from 1946.

‘Proposed Electric Storage Battery’. Manuscript and typescript drafts,
typescript dated 7 July 1937.
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B.42

B.43

B.44

B.45

B.46

B.47

19

Research and development

‘Application of Proposed Electric Battery’. 12pp typescript signed by Bacon
+ 7pp appendix signed by Bacon. N.d.

‘Questions to Prof. Ellingham’. 1p manuscript. N.d.

‘Points mentioned by Prof. Ellingham 15.3.40 and 17.3.40’. 6pp manuscript,
19 March 1940.

Copy of ‘Report on Visit to Professor Ellingham at Imperial College South
Kensington to discuss the Proposal to develop the Hydrogen-Oxygen Cell
for Commercial Use’. 1p typescript signed by Bacon.

Copy of letter from H.J.T. Ellingham to C.A. Parsons & Co. Ltd, 30 March
1940 and copy of its enclosure Ellingham'’s ‘Opinion on the possibilities of a
type of Hydrogen Oxygen Cell proposed by Mr F.T. Bacon’. 11pp
typescript. See also B.183.

‘Notes on Professor Ellingham’s Report on the Possibilities of the Hydrogen-
Oxygen Cell’. 7pp typescript dated 24 April 1940 + 2pp ‘Conclusion’. Two
copies, one signed by Bacon and one unsigned with manuscript annotation.

C.A. Parsons & Co. Ltd memo from W.D. Horsley to Bacon re ‘Hydrogen -
Oxygen Cell’, 6 May 1940.

‘The Hydrogen-Oxygen Cell. Notes on Old Report, dated November 1937".
3pp typescript signed by Bacon, 28 May 1940.

‘Qualifications of F.T. Bacon'. 1p typescript signed R. Dowson, Head of
Research and Development, C.A. Parsons & Co. Ltd, Heaton Works, 3 July
1940.

‘Brief Report on Progress of Experiments with Hydrogen-Oxygen Cell’. 5pp
typescript signed by Bacon, 2 January 1941.

Weekly reports on progress, all signed by Bacon, from report week ending
11 January 1941 to report on week ending 29 March 1941.

Reports on progress, all signed by Bacon, from report on weeks ending 8
and 12 April 1941 to report for the two weeks ending 15 August 1941.

Manuscript notes re fuel cell work, June, July and December 1946 and
March 1947.



F.T. Bacon
NCUACS 68/6/97

B.48-B.52

B.53

B.54

B.55

B.56-B.60

B.61-B.72

20

Research and development

‘The Hydrogen-Oxygen Fuel Cell’.

Manuscript draft comprising Contents List, Synopsis, Brief Summary of
Previous Work, Experimental Method of Attack, Summary of Experimental
Results and Conclusions, Proposals for Further Experiment, Conclusion,
Appendices; also ‘Rewritten’ Synopsis, Introductory Remarks etc. N.d.

5 folders.

Miscellaneous shorter manuscript notes, drafts, graph including ‘Notes on
Memorandum’, 16 August 1949 and ‘Work required to Separate Oxygen
from the Air', 21 September 1949.

‘Research into the Properties of the Hydrogen-Oxygen Cell’. Manuscript
draft of Bacon's Progress Report to British Electrical and Allied Industries
Research Association (Electrical Research Association) for the 6 months
ending June 1949’

Appendix 3 ‘Factors determining the efficiency of the hydrogen-oxygen fuel
cell’ is by T.M. Fry.

‘Comments on Mr Bacon’s Report on his work on the Hydrogen-Oxygen
Cell’. 8pp typescript signed by A.J. Allmand and dated 24 September 1941.

‘Professor A.J. Allmand’s Comment on the Hydrogen-Oxygen Report’. 7pp
typescript, 18 December 1941.

Contents of untitled folder divided into five for ease of reference: drafts and
reports relating to hydrogen-oxygen cell, 1937, 1940.

The contents relate to the contents of the C.A. Parson’s binder presented at
B.41-B.55 and include some duplication.

B.56 is typescript pages 3-33 of Development and Research Department
Report ‘Generating Electricity from Coal without a Heat Engine’. See also

B.39.

‘F.T. Bacon Miscellaneous & Experiments’. Contents of Bacon’s binder so
inscribed divided into twelve for ease of reference: manuscript notes, test
data, 1938-1942.

The papers are presented in their original order.
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B.73-B.76

B.76A

B.77

21

Research and development

Contents of untitled C.A. Parsons Ltd binder divided into four for ease of
reference: manuscript and typescript notes, calculations and sketches,
1938, 1940-1942.

‘The Hydrogen - Oxygen Cell. Report on Mr F.T. Bacon’s Research
(January 1942)'.

In original binder. Addressed on front cover ‘Merz and McLellan, 32 Victoria
Street, Westminster, S.W. 1.

Printed and duplicated material re Sir Charles Parsons found with other C.
A. Parsons Ltd material in the collection.
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B.78-B.272

B.78-B.126

B.78-B.80

22

Research and development

ELECTRICAL RESEARCH ASSOCIATION/ 1942-1976
UNIVERSITY OF CAMBRIDGE

The Electrical Research Association (ERA) supported a programme of
research into the properties of the hydrogen-oxygen cell for ten years 1946-
1956. When Bacon’s work was first supported by the ERA the full title of
the organisation was the British Electrical and Allied Industries Research
Association. The shorter form was first used as an alternative and then
supplanted the longer title.

Bacon reported to the Association's Section Z: Unclassified Researches
Sub-Committee F: Storage of Electrical Energy. The Secretaries of the
Committee were D.V. Onslow 1946-1948 and A.P. Paton 1948-1956. The
ERA Director of Research was S. Whitehead 1946-1956.

The work sponsored by the ERA was located at the University of
Cambridge, first in the Department of Colloid Science, then in the
Department of Metallurgy and from 1951 to 1956 in the Department of
Chemical Engineering.

Although a six cell fuel battery was successfully demonstrated there was no
interest from British industry and the ERA felt obliged to withdraw its
support.

For papers relating to Admiralty and Ministry of Power interest in Bacon’s
fuel cell work during the latter part of the ERA sponsored programme at
Cambridge see B.1078-B.1089 and B.1162-B.1165 respectively

The material relating to the ERA sponsored fuel cell programme is
presented as follows:

B.78-B.126 Reports

B.127-B.132 Agendas and minutes of meetings

B.133-B.153 Correspondence

B.154-B.171 Notebooks

B.172-B.260 Notes, drafts, calculations, data

B.261-B.272 Equipment and supplies

Reports 1946-1962

See also B.1274-B.1299.

‘H - O Cell Reports I'. Contents of Bacon's binder so inscribed divided into
thirteen for ease of reference: duplicated reports to British Electrical and
Allied Industries Research Association Section Z: Unclassified Researches
Sub-Committee F: Storage of Electrical Energy (Storage and Generation of
Electrical Energy from B.81). 1946-1951.
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B.78

B.79

B.80

B.81

B.82

B.83

B.84

B.85

23

Research and development

‘The Hydrogen-Oxygen Cell. Summary of Mr T. Bacon’s Research’. 17
January 1946.

‘Technical Statement by Mr F.T. Bacon Conceming Proposal to Develop the
Hydrogen-Oxygen Cell." 5 February 1946.

Programme of Research into the Properties of the Hydrogen-Oxygen Cell'.
27 March 1946.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report to August 1947. By F.T. Bacon’. 19 August 1947.

See also B.181.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for Year Ending August 1948. By F.T. Bacon’. 3 September 1948.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Overall
Technical Report for the Period from May 1946 to October 1949. By F.T.
Bacon. ...". 26 May 1949.

‘Memorandum on a High Temperature and High Pressure Hydrogen-
Oxygen Cell’. 17 October 1949.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Overall
Technical Report for the Period from May 1946 to October 1949. By F.T.
Bacon. ...". 2 November 1949,

See also B.85, B.116.

‘Estimation of Possible Efficiency of the Hydrogen Oxygen Fuel Cell
Working on Gases Produced from Coal and Air'. 28 November 1949.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Overall
Technical Report for the Period from May 1946 to October 1949. By F.T.
Bacon. ...". 6 December 1949.

Revised version of B.83. See also B.116.
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B.86

B.87

B.88

B.89

B.90

B.91-B.113

B.91

24
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‘Comments on E.R.A. Reports ... (Hydrogen-Oxygen Cell) Received from
Crompton Parkinson Ltd." 5 April 1950.

‘Programme of Research into the Properties of the Hydrogen-Oxygen Cell’.
2 June 1950.

‘Energy Losses in the Hydrogen-Oxygen Cell. By T.M. Fry’. 29 September
1950.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for the Six Months Ending June 1950. By F.T. Bacon. ...". 9 June
1950.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Condensed
Progress Report for the Period Commencing November 1949 and ending
September 1950. By F.T. Bacon. ...". 29 September 1950.

‘The Properties of a Hydrogen-Oxygen Cell. An Account of Research from
May 1946 to October 1949. By F.T. Bacon ... *. 11 October 1950.

Addendum. 16 October 1950.

‘Programme of Research on the Hydrogen Oxygen Cell’. 11 July 1951.
‘A Theory of the Diffusion Gas Electrode. By T.M. Fry ...". 16 July 1951.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for the Six Months Ending June 1951. By F.T. Bacon ...". 24 July
1951.

‘H - O Cell Reports II'. Contents of Bacon's binder so inscribed divided into
twenty-three for ease of reference: duplicated reports to British Electrical
and Allied Industries Research Association Section Z: Unclassified
Researches Sub-Committee F: Storage and Generation of Electrical
Energy. 1951-1960.

‘Programme of Research on the Hydrogen Oxygen Cell for 1952°. 7
December 1951.
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B.92

B.93

B.94

B.95

B.96

B.97

B.98

B.99

B.100
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‘Fuel Cells. A Non-Technical Outline of their Development. By A.P.
Paton...". 14 August 1952.

See also B.134.

‘Research into the Properties of the Hydrogen-Oxygen Cell. The Oxidation
of Nickel in Alkaline Solutions at High Temperatures and Pressures. By
R.G.H. Watson...". 25 August 1952.

‘Research into the Properties of the Hydrogen-Oxygen Cell. The
Preparation of Porous Nickel Electrodes. By J.E. Bowers...". 3 December
1952.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for the Period of July, 1951 to November, 1952. By F.T. Bacon...".
9 December 1952.

‘Research into the Properties of the Hydrogen-Oxygen Cell. The Corrosion
Resistance of Pre-Oxidised Nickel. By J.E. Bowers...". 16 July 1953.

‘Research into the Properties of the Hydrogen-Oxygen Cell. The
Preparation of Porous Nickel Electrodes. By J.E. Bowers...". 16 July 1953.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for the Period of December 1952 to June 1953. By F.T. Bacon...".
17 July 1953.

‘Research into the Properties of the Hydrogen-Oxygen Cell.
Electrochemical Studies. By R.G.H. Watson...". 17 July 1953.

‘Research into the Properties of the Hydrogen-Oxygen Cell. By F.T.
Bacon...".

‘First Draft' 12 August 1953 and ‘Final Copy’ 19 October 1953.

‘Reduction in the Rate of Oxidation of Nickel by Use of Inhibitors. By J.E.
Bowers...". 9 December 1953.
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B.101

B.102

B.103

B.104

B.105

B.106

B.107

B.108
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‘Research into the Properties of the Hydrogen-Oxygen Cell. The
Preparation of Porous Nickel Electrodes. By J.E. Bowers...". 12 May 1954.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for the Period of July, 1953 to April, 1954. By F.T. Bacon.... 13
May 1954.

‘Research into the Properties of the Hydrogen-Oxygen Cell.
Electrochemical Studies. By R.G.H. Watson...". 19 May 1954.

‘Notes on Conference at Cambridge on 4th August, 1954, Regarding
Position of the Hydrogen-Oxygen Cell Research’. 15 September 1954.

‘Continuation of Research on the Hydrogen-Oxygen Cell. Calendar Year
1955." 2pp typescript found with 1954 reports, n.d.

‘Programme of Research on Fundamental Aspects of the Bacon Cell’. ‘First
draft’, 22 July 1955.

Research into the Properties of the Hydrogen-Oxygen Cell. Interim Report
on miscellaneous experiments involving the use of polytetrafluoroethylene
(fluon). By William J. Davis’. Manuscript draft, n.d.

‘The Hydrogen Oxygen Fuel Cell. A Summary of the Metallurgical
Problems. By J.E. Bowers...". 22 September 1955.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress
Report for the Period of May 1954 to September 1955. By F.T. Bacon...".
14 October 1955.

‘The Electrochemistry of the Hydrogen-Oxygen Cell’. Report of Work
Carried out During 1954-55. By R.G.H. Watson...". 3 November 1955.
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B.109

B.110

B.111

B.112

B.113
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‘A Technical Assessment of Selected Applications of the Bacon Hydrogen-
Oxygen Cell in its Present State of Development’. 14 November 1955.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Formation,
Properties and Corrosion of the Oxygen Electrode. By William J.Davis...".
18 November 1955.

‘The Hydrogen-Oxygen Fuel Cell. A Modified Oxygen Electrode. By J.E.
Bowers...”. 23 November 1955.

‘An Appreciation of the Technical Assessment of the Bacon Cell... . By F.T.
Bacon, R.G.H. Watson and J.E. Bowers'. 9 January 1956.

‘The Possibilities of the Bacon Hydrogen-Oxygen Cell when used in
Association with Wind Power’. 20 January 1956.

‘The Hydrogen-Oxygen Fuel Cell. Progress Report on Electrode

Researches for the Period September 1955 to January 1956. By J.E.
Bowers...". 3 April 1956.

‘The Electrochemistry of the Hydrogen-Oxygen Cell. Report of Work
Carried out During 1955-56. By R.G.H. Watson...". 27 November 1956.

‘Research into the Properties of the Hydrogen-Oxygen Cell. Progress

Report for the Period of October 1955 to September 1956. By F.T.
Bacon...". 10 December 1956.

‘The Properties of the Hydrogen-Oxygen Fuel Cell. Overall Report of
Research up to September 1956. By F.T. Bacon...". 27 September 1957.

‘Reports’. Manuscript note by Bacon, n.d.

‘Copy of Letter of 18th November, 1957, From Dr J.N. Agar’. 19 November
1957.

‘The Hydrogen-Oxygen Fuel Cell. Report of Research up to September
1956. By F.T. Bacon...". 8 December 1958.

‘Fuel Cells (1938-1960)’. June 1960.
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B.114-B.118

B.119-B.126

B.127-B.132

B.127

B.128

B.129

B.130

28
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‘Mr Bacon’s Manuscript’. Contents of binder so inscribed divided into five
for ease of reference: manuscript notes and drafts etc re preparation of
report or reports on fuel cell work in 1949.

B.116 includes Bacon’s manuscript draft of ‘Research into the Properties of

the Hydrogen-Oxygen Cell. Overall Technical Report for the Period from
May 1946 to October 1949'. See also B.83, B.85.

‘E.R.A. F.C. Reports. Papers etc by F.T. Bacon (Old)’. Contents of folder
so inscribed divided into eight for ease of reference: miscellaneous
typescript, duplicated and printed papers, 1954-1962.

Papers relate principally to period when Bacon’s work was sponsored by the
National Research and Development Corporation.

Agendas and minutes of meetings 1947-1957

Agendas and minutes for the second to thirteenth meetings of Electrical
Research Association Section Z: Unclassified Researches: Sub-Committee
F: Storage of Electrical Energy (Storage and Generation of Electrical
Energy from B.128).

28 November 1947. Agenda, memorandum from A.J. Allmand on the
research on the Hydrogen-Oxygen Cell, unconfirmed minutes (two copies,
one heavily annotated by Bacon).

29 October 1948. Unconfirmed minutes only.
8 June 1949. Unconfirmed minutes only.

29 November 1949. Unconfirmed minutes only.

13 June 1950. Agenda and unconfirmed minutes.

17 November 1950. Agenda and unconfirmed minutes.

3 August 1951. Agenda and unconfirmed minutes.

12 December 1952. Agenda and unconfirmed minutes.
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B.131

B.132

B.133-B.153

B.133-B.147

B.133

B.134

B.135

B.136

B.137

B.138
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Research and development

27 July 1953. Agenda and unconfirmed minutes.

24 May 1954. Agenda and unconfirmed minutes.

24 February 1956. Agenda, Bacon's manuscript ‘Notes for Committee
meeting’ and unconfirmed minutes.

20 November 1957. Agenda and unconfirmed minutes.

Correspondence 1952-1976

This sequence is Bacon's correspondence with officers of the Electrical
Research Association 1952-1976 (bulk 1952-1961). His comrespondents
include S. Whitehead, the Director (until 1956) and A.P. Paton, Secretary of
Section Z SubCommittee F. Bacon’s ERA correspondence 1946-1951 was
not kept in a separate sequence and is to be found with other fuel cell
correspondence in Section G.

‘E.R.A. I'. Contents of folder so inscribed divided into fifteen for ease of
reference. 1952-1956.

1952 January - April.

1952 May - August.

Includes copy of draft by Paton ‘Fuel Cells - A Non-Technical Outline of
their Development’. See also B.92.

1952 September - December.

1953 January - April.

1953 May - August.

1953 September - December.
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B.139
B.140

B.141

B.142

B.143

B.144

B.145

B.146

B.147

B.148-B.153

B.148
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1954 January - June.

1954 July - December.

1955 January - April.

Includes ‘Inventory of items, costing more than £25, bought since 1951'.

1955 May, June.

Includes memorandum on ‘High Pressure Electrolyser’.

1955 July, August.
Includes ‘aide memoire’ by Paton ‘Some Aspects of Hydrogen Oxygen Fuel

Cell Research and ‘Outline of Research Proposed for 1956 (if work remains
in Cambridge)’ by R.G.H. Watson.

1955 September - December.

1956 January - April.

Includes papers re expenditure on ERA contract and ‘Programme of
Research and Development.

1956 May - August.

1956 September - December.

Includes lists of equipment purchased for research on the Hydrogen-Oxygen
Fuel Cell.

‘E.R.A. II'' Contents of binder so inscribed divided six into for ease of
reference. 1957-1976.

1957 March - June.
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B.149 1957 July - December.

B.150 1958 January - November.

Includes circuit diagram of electronic temperature control.

B.151 1959.

B.152 1960 - 1961 April.

B.153 1971, 1976.

B.154-B.171 Notebooks 1954-1958

B154, B.155 Notebooks kept by Bacon 1954 -1956.

B.154 ‘Cell No. 3' Used for record of work 16 September 1954 - 29 November
1955.

B.155 ‘Cell No. 3 1-12-55". Used for record of work 1 December 1955 - 7 August

1956 and also (not in Bacon’s hand) for work on ‘Cell No.1’ 31 January and
11 February 1958.

B.156-B.164 Notebooks kept by R.G.H. Watson 1952 - 1956.

B.156 ‘CELL 2 & Electrode flows'. Used for record of work 21 January 1952 - 23

February 1954.

B.157 ‘CELL UNIT 1'. Used for record of work 15 March 1952 - 27 October 1952.

B.158 ‘POT’. Used for record of work 17 July 1952 - 2 February 1954.
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B.159

B.160

B.161

B.162

B.163

B.164

B.165-B.171

B.165

B.166

B.167

B.168

B.169
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‘Practical Chemistry Results’. Largely Nickel Oxide experiments. Used for
record of work 27 October 1953 - 28 March 1956.

‘OBVERSE: CELL 2. REVERSE: POT’. Used for record of work 5 February
- 17 August 1954,

‘Cell 2. Aug '54 -'. Used for record of work 17 August 1954 - 20 January
1955.

‘POT August '54 - '. Used for record of work 10 August 1954 - 23 April
1955.

Untitled. Used from the front for record of work 5 May 1955 - 12 December
1955, 17 February 1955 [possibly in error for 1956] - 12 March 1956
[possibly in continuation of B.162]. Used from the back for work 19 July
1955 - 6 July 1956 including work from September 1955 ‘from Cell 2 book
cont." and from 8 February 1956 ‘ELECTROLYSIS'.

‘CELL 4. Used for record of work 3 June 1956 - 18 July 1956.

Notebooks kept by J.E. Bowers 1952-1956.

‘Porous Nickel Electrodes Book 1'. Graphs and text re work in 1952-1954.

‘Porous Nickel Electrodes Book 2. Graphs and text re work in 1954,

‘Porous Nickel Electrodes Book 3'. Graphs and text re work in 1954.

‘Bubble Tests & Displacement Tests on Electrodes’. Used for record of
work 30 October 1953-26 October 1955.

‘The Preparation of Pure Nickel Electrodes for the Hydrogen - Oxygen Cell'.
Used for record of work 2 November 1953 - 8 March 1956.
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B.170 ‘Experiments on the Permeability of Porous Nickel. 1p only dated 25
February 1955.

B.171 ‘Microsections’. N.d.

B.172-B.260 Notes, drafts, calculations, data 1942-1974

Some data from this period can be found with papers from the period of
National Research and Development Corporation sponsorship at Marshalls
of Cambridge.

B.172-B.214 A chronological sequence of manuscript notes by Bacon relating to the work
on the Fuel Cell 1942 - 1956.

Includes notes on the literature, experimental results, calculations, ideas
and reflections, programmes of work, notes re meetings, notes of telephone
conversations, sketches etc

B.172-B.188 Contents of Bacon's binder: notes 1942 - 1949,
B.172 1942-1943.

B.173 1944 April - June.

B.174 1944 July - December.

B.175 1945 February - June.

B.176 1945 July - September.

B.177 1945 October.
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B.178

B.179

B.180

B.181

B.182

B.183

B.184

B.185

B.186

B.187

B.188
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1946 January - October.

Includes ‘Technical Statement Concerning Proposal to Develop the
Hydrogen - Oxygen Cell’, Spp typescript.

1946 November, December.

1947 January - July.

1947 August.

Includes ‘Appendix || Notes on the Hydrogen - Oxygen Cell’, 20pp typescript
by TM. Fry (see B.215) and manuscript draft of ‘Research into the
Properties of the Hydrogen - Oxygen Cell. Progress Report to August 1947’
by Bacon (see B.79).

1947 September, October.

1947 November, December.

Includes copy of H.J.T. Ellingham’'s 1940 Report to C.A. Parsons Co. Ltd.
on the possibilities of the type of Hydrogen - Oxygen Cell proposed by
Bacon. See B.43.

1948 January - April.

1948 May - September.

1948 October - December.

1949 January, February.

1949 March - May.































































































































































































































































































































































































































































































































































