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FOREWORD

The completion of this Catalogue of the personal papers of Sir John
Kendrew is a significant event in the work of the National Cataloguing Unit for
the Archives of Contemporary Scientists, both in the nature of its subject

matter and in the manner of its achievement.

This is not the only occasion on which we have undertaken the task of

working on the papers of a living scientist. But it is the first time that an

opportunity has been taken to examine such a large collection at a time when
the subject was retiring from his major scientific and academic commitments,
and was still available to guide us in our analysis of its contents. We are

extremely grateful to Sir John for his ready co-operation in this task.

The project has also been significant because it has provided an
excellent opportunity to engage the experience and expertise of Mrs Jeannine
Alton. the former Executive Director of the Contemporary Scientific Archives
Centre. It is difficult to imagine how the task could have been completed
within the time available to us without the dedication of Mrs Alton. All

researchers in the history of molecular biology will be greatly in her debt.

Finally, the project could not have been tackled without the generous
and understanding help of the Leverhulme Trust. On behalf of NCUACS I would
like to record our gratitude to the Director, Sir Rex Richards, and the

Trustees of the Leverhulme Trust, for their support.

R.A. Buchanan
Director, NCUACS
June 1989
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GENERAL INTRODUCTION

PROVENANCE

The material was received from Kendrew at various dates April 1987 to
April 1989. Certain additional papers, chiefly those relating to his personal

life or to ongoing concerns, remain in his charge during his lifetime.

OUTLINE OF THE LIFE AND CAREER OF SIR JOHN KENDREW

John Cowdery Kendrew was born on 24 March 1917. His mother, Evelyn
Sandberg, was a distinguished art historian; she lived in Italy and the boy
was brought up by his father Wilfred George Kendrew, tutor of St. Catherine's
and Reader in Climatology at Oxford University. They lived in Oxford and also
at Bladon near Woodstock; walking and cycling expeditions were frequent, with
early interests in natural history, birds and flowers, buildings and (later)
photography. Kendrew was educated at the Dragon School Oxford (1923-1930) and
Clifton College Bristol (Scholar, 1930-1936), of both of which he became a

Governor. In 1936 he went to Trinity College Cambridge as a Major Scholar.

While his main subject was chemistry he made it his business to profit as

widely as possible from the range of subjects available; he studied and
attended lectures in physics, mathematics and biochemistry, taking the last two
as half-subjects in Part 1 of the Tripos. He kept up his skills as a
photographer and added a growing love of music; these, with architecture and
archaeology, remain permanent features of his life. In June 1939 he graduated
with First-Class Honours in chemistry and immediately began research in
reaction kinetics in the Department of Physical Chemistry. By December 1939,
following wup an undergraduate interest in radio developed in the Signals Unit
of the Cambridge OTC, he was appointed as a Junior Scientific Officer at the
Air Ministry and worked first on radar and from 1940 on operational research
with special reference to anti-submarine warfare, bombing accuracy and radio
aids. Most of his war service was spent abroad, in Cairo with Middle East

Command and then in India and Ceylon with South-East Asia Command where he was
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officer in charge of operational research and Scientific Adviser to the Allied

Air Commander-in-Chief, holding the honorary rank of Wing Commander.

Wartime travels and encounters were to have major effects on his
future career. J.D. Bernal, met in Cairo, India and Ceylon, persuaded him of
the importance of research into protein, and this was reinforced by a meeting
with L.C. Pauling in the course of a roundabout journey home via Australia and
America in the spring of 1945. Though he hesitated for some time and explored
the possibility of remaining in Government service to continue operational
research and planning for peacetime policies, he decided to return to
Cambridge, and began a collaboration with M.F. Perutz under the direction of

Sir Lawrence Bragg at the Cavendish Laboratory.

Thus began a heroic period: in Kendrew's career and in those of his
collaborators, in the subject of research - X-ray crystallographic analysis of
protein structure - , in the Cavendish Laboratory and the University of
Cambridge. In October 1947 the Medical Research Council set up a Unit for the
Study of the Molecular Structure of Biological Systems with Perutz and Kendrew
as 1its total staff,; this was the origin of the now famous Laboratory of
Molecular Biology, currently more spaciously housed than in the cramped
quarters and huts where such brilliant work was achieved in the 1950s. After
exploring many possible problems and materials Kendrew chose myoglobin and in
particular sperm-whale myoglobin as the most suitable for analysis by X-ray

crystallography; he and his collaborators eventually succeeded in producing a

o] o
three-dimensional model at a resolution of 6-A in 1957 and 2-A in 1959. This

long and often tedious haul, requiring much manual experimentation as well as
increasingly sophisticated computing resources to handle large amounts of data,
was rewarded when he shared the Nobel Prize in Chemistry with Perutz (who had
continued to work on haemoglobin) in 1962, that annus mirabilis when F.H.C.
Crick and J.D. Watson (both of the MRC Unit) shared the Prize in Physiology or

Medicine with M.H.F. Wilkins for the determination of the structure of DNA.

Alongside the laboratory work, Kendrew had maintained his links with
university 1life principally through Peterhouse which had welcomed him during
the early postwar years as a Research Fellow 1947-1953 and later as a
Supernumerary Fellow. He was Director of Studies in Natural Sciences for many
years with responsibility for selection and tuition of undergraduate members,
as well as holding several College offices. He later became an Honorary Fellow

of Peterhouse, as also of his undergraduate college, Trinity,




NCUACS 11/4/89 J.C. Kendrew

To this period also belongs Kendrew's marriage to Elizabeth Jarvie
1948 and subsequent divorce 1956. J.D. Watson, who was under Kendrew's
supervision as a research student, lodged at their home during his early days

in Cambridge.

From about the late 1950s Kendrew became more involved in scientific
matters in the wider world. He was a founding member and first Honorary
Secretary of the British Biophysical Society; in 1959 he wundertook the
Editorship of the new Journal of Molecular Biology which he retained until
1987; he was Deputy Chief Scientific Adviser Ministry of Defence 1960-1963;
and he served on committees and advisory boards of the Royal Society where he
had been elected to the Fellowship in 1960. With the award of the Nobel Prize
this involvement gained momentum and an altogether new dimension in
international terms with the development of the European Molecular Biology
Organisation (EMBO) and its Laboratory (EMBL); the first exploratory talks
seem indeed to have coincided with the journey to Stockholm at the end of 1962.
Here too the way was to be long and hard. The formation of an active
international association of scientists working in molecular biology (EMBO) was
relatively easily achieved during 1963 and 1964, but the formal funding and
organisation of such a body required intergovernmental political agreement and
did not come until 1969 when the European Molecular Biology Conference (EMBC)
was established by agreement by thirteen West European states. The Laboratory

project, which was especially dear to Kendrew, was even longer in reaching an

agreement (1973), a secretariat and research programme in place (1974) and a

formal opening (1978). 1In all these developments Kendrew was closely involved,
on the Council of EMBO, as Chairman of its Laboratory Committee and later its
Secretary-General, as Secretary-General of EMBC, and as Project Leader and

first Director-General of the EMBL.

Many other commitments to national and international science policy
also belong to these years. In Britain they include service on the Council for
Scientific Policy and chairmanship of some of its committees and working
parties 1964-1972, service on the Defence Scientific Advisory Council 1969-
1974, continuing service on the Council and other committees of the Royal
Society and on other learned societies in particular the British Biophysical
Society and the Institute of Biology. Examples of increasing involvement in
international science and scientific policy can be seen in his appointment as
Governor of the Weizmann Institute Israel 1964 and the Vice-Presidency and

Presidency of the International Union of Pure and Applied Biophysics 1964-1972.
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During the 1960s Kendrew continued his research on myoglobin,

o)
refining the resolution to 1.4-A and determining the co-ordinates of virtually

all the 2500 atoms in the molecule. In the later 1960s however his other
commitments increasingly absorbed his time and energy and his official move to
Heidelberg as Director-General of EMBL in 1975 marked the end of active
research. The creation of the EMBL as a physical entity and more importantly
as an international centre of excellence where several teams and research
projects could co-exist and collaborate was a lasting achievement. In
addition, or in consequence, Kendrew's diplomatic skills, mastery of detail and
experience in chairmanship made him constantly in demand on a wider stage. He
served, often as chairman, on the scientific councils or advisory boards of
laboratories or research institutions in Naples, Basel, Brussels, Stockholm,
Heidelberg and others, on various UNESCO committees, and on many electoral
boards for honours and appointments in Britain and abroad. His formal
association with science at the international level may be said to have
culminated in his service with the International Council of Scientific Unions

(ICSU) as Secretary-General 1974-1980 and President 1983-1988.

Kendrew's original contract of secondment from the Medical Research
Council and appointment as Director-General of the EMBL was renewed twice,
until 1982 when he retired on reaching the age of 65. His last appointment
brought him back to Oxford as President of St. John's College until 1987.
Since then he has 1lived in his house near Cambridge, maintaining his
connections or continuing active involvement with many organisations,
notably as Past-President and Member of the Executive Board of ICSU, as
Chairman of the Board of Governors of the Joint Research Centre of the European

Economic Communities, and other international associatioms.

DESCRIPTION OF THE COLLECTION

The material is very extensive and provides information not only on
virtually all aspects of Kendrew's own career but on many of the individuals
and organisations connected with it. The papers are presented as shown in the
List of Contents. Additional explanatory notes or information accompany the
separate sections and many of the sub-sections and individual entries in the
body of the catalogue. The following paragraphs are intended only to draw

attention to material of particular interest.
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It should be said at the outset that the entire collection reflects
on almost every page what are probably the best-known features of Kendrew’s
personality: on the one hand his methodical and analytical power, his
meticulous not to say obsessive insistence on accuracy and comprehensive
documentation, shown in his lifelong interest in record-keeping and the
devising of recondite systems for information storage and retrieval; on the
other hand, an aloofness or elusiveness of temperament which sets certain
limits to personal relations. There are a steadiness and control, a detachment
combined with seemingly tireless application which constitute a formidable

intellectual armoury and which are present from the earliest records.

Thus, Section A (Notebooks, Notes and Essays) though mainly covering
early school and undergraduate work 1930-39 is remarkable for its maturity and
for the quantity and quality alike of the content. It is classified under a
system of Kendrew’s own devising which, though intrinsically clear and
flexible, involved careful pagination with at least two referents, and an
appreciable measure of cross-referencing in order to amalgamate school and
university work; as there are some 9000 manuscript pages of notes, not
counting notebooks and essays, the degree of labour required would not have
been contemplated, let alone undertaken and carried through, by many. A modern
historian of intellectual or educational development will be grateful for the
scrupulous indexing of topics, the very full notes of lecture courses and the
careful identification of lecturers. The latter included most of the leading
figures in Cambridge science immediately before and after the Second World War
and some visiting lecturers (J.E. Lennard-Jones, F.W. Aston, R.G.W. Norrish,
E.K. Rideal, F.P. Bowden, J.A. Ratcliffe, W. Cochran, F.G. Hopkins, M. Dixon,
F.G. Mann, W.J. Pope, D.D. Woods, J. Needham, A. Neuberger, D Keilin,

K. Bailey, I. Langmuir may be cited among very many others). The total

sequence therefore provides an exceptionally comprehensive picture of the
education available at that time at a well-run school science department and a

ma jor "science" university.

Section B (Second World War) chronicles Kendrew’s overseas service
and contributions to operational research, and contains original reports from
various commands by him and others. It also includes several letters or
private reports on his analysis of the war situation at various dates, of the
current and future state of operational research and of his own career plans,
his suggestions and proposals for the postwar organisation of government

science, and a punched card, designed by him, to be used by aircraft patrol
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crews to record incidents.

Section C (Research) is one of the major components of the collection
and furnishes a very full record of Kendrew's research, including some of his
collaborators'’ work. It is concerned almost entirely with protein structure
analysis, beginning in 1946, and includes the devising of computer programs to
handle and process data on machines of progressive sophistication (EDSAC I,
EDSAC 1I, Mercury, IBM 7090 and others), the many years of experimentation with
types of myoglobin until in December 1952 sperm-whale emerged as the most
promising crystal source, and the ensuing protracted sequence of diffraction
pictures, phase determination, scaling, manual and computer calculations
leading up to the establishment of contour maps and the final three-dimensional
picture at successive Angstrdm resolutions. There is also material on the
concurrent and subsequent work on amino-acid sequencing by chemical methods in
correlation with the crystallographic analysis. In addition to the main
sequence of notebooks, notes and data, there is material relating to specimens,
apparatus and models, and correspondence with collaborators and colleagues
extending over more than twenty years. The progress of the work can thus be
followed in great technical detail. On a more immediately accessible level,
there are reports, project diaries, summaries of experimental findings, charts
of progress, work-allocations and the like written from the bench or in
correspondence throughout the period, and covering key points such as the
identification of the best crystalline protein, the excitement of the eventual
syntheses and their publication. Attention is drawn to these and other items
of interest in the introduction to Section C and at various points in the body

of the text.

Section D (The MRC Laboratory Cambridge) is a relatively short

section, but contains correspondence on the new building and its extension

conducted by the Director M.F. Perutz, and some material on equipment and

staff. There are also agendas, minutes and research proposals for Laboratory
Board meetings, and a full record of committee meetings of Kendrew’s own
Structural Studies Division from 1969 (no.l) until his secondment to Heidelberg

in 1975.

Section E (Cambridge: University and College) is another short
section and does not fully reflect Kendrew's work as lecturer and teacher, or
his committee service at Cambridge. His own extremely detailed notes on

entrance and scholarship examinations for Peterhouse and the "King's Group" of
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colleges in the 1950s are again of interest for the history of education.

Sections F, G and H are all devoted to the history of European
molecular biology and constitute another major component of the collection,
covering twenty years 1962-82. The extent of the material made it expedient to
present it 1in separate sections for the Organisation EMBO (Section F), the
Conference EMBC (Section G) and the Laboratory EMBL (Section H). A general
introduction to the topic and to the material has been prepared as well as the
specific introductions preceding each section. As has already been stated,
Kendrew was closely involved in the movement from its earliest inception; he
held high office in its key committees and secretariat and was also active in
several channels of the science policy establishment in Britain such as the
Council for Scientific Policy and the International Relations Committee of the
Royal Society. His unique place at or near the centre of events makes his
record of special value in several regards. It is remarkably complete and
contains the early history or "founding papers" of all three European bodies,
many of them in the form of manuscript or informal letters exchanged with
distinguished colleagues throughout Europe as well as in Britain where the
Cambridge MRC Laboratory itself provided the first Chairman of EMBO, M.F.
Perutz, and many founder members such as S. Brenner, H.E. Huxley, F.H.C. Crick
and A. Klug. In addition, the first Secretary-General of EMBO, J. Wyman, has
at Kendrew's request made over his own papers and correspondence on the subject
for incorporation in the present collection. All aspects of the European
molecular biology movement are thus covered: negotiations, discussions and
agreements at personal, official, national and international level; research

projects, membership and elections; buildings and staffing; budgets, costings

and funding - made dangerously unpredictable for the laboratory project by the

global inflation and fluctuating European exchange rates in the 1970s; and as
time advances a proliferation of committees and working parties. The element
of doubt, unfavourable comment and hostility is not neglected; the efforts of
founder members to keep the project alive by personal contacts is evident in
many contexts. Kendrew's own notes of discussions, planning and problems at
all stages are of the greatest interest, especially for the laboratory project;

Section H also includes documentation of his own career at EMBL.

Sections J and K are concerned respectively with UK and with
international societies and organisations. Each has an alphabetical list of

contents and most of the items have a descriptive entry or introductory mnote.
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Of special interest in Section J are the "founding papers" of the British
Biophysical Society, papers of the Council for Scientific Policy including
those of the Working Groups on molecular biology, on the proposal for EMBL and
on the Dainton and Rothschild reports on the organisation of research, and the
Council’'s Standing Committee on International Relations. There is also a full
record of the High Energy Particle Physics Review Group chaired by Kendrew, and
material relating to various committees and sub-committees of the Royal
Society. Correspondence with W.L. Bragg and others at the Royal Institution
provides useful 1links with Kendrew's research career during the myoglobin
project; material for the Design Research Unit shows him in an unexpected role
in the 1940s submitting ideas for industrial and design applications of

scientific advances.

On the international scene (Section K) there are records of Kendrew's
extensive service on the councils or advisory boards of institutions and
laboratories and of their research programmes - examples among others are the
Basel Institute for Immunology, the Laboratory of Molecular Embryology Naples,
the Max-Planck-Gesellschaft Munich, the Molecular Biology Department Free
University of Brussels, the United Nations University Tokyo - and good
documentation for his long and continuing association, begun in 1963, with the

Weizmann Institute Israel. The international scientific unions are represented

by Biochemistry (IUB) and Pure and Applied Biophysics (IUPAB), but chiefly by

the International Council of Scientific Unions (ICSU) which remains one of
Kendrew’s most important commitments and in which he held high office from

1974.

Section L (Lectures, Publications, Reviews) was considerably expanded
at a late stage in the compilation of the catalogue by Kendrew's decision to
include his folders of lectures and talks 1946-1987. These appear as addenda
and have been extensively cross-referenced to related material, conferences,
invitations and other events elsewhere in the collection. They contain many
more lectures than previously available and include substantial courses given

in America and Japan, and various special invitation lectures.

Section M (Journal of Molecular Biology) has been treated separately
from other publications because of Kendrew’s long involvement with the journal
as Editor-in-Chief from its inception and as a Director of Academic Press.
Once again there are "founding papers", careful notes and analyses by Kendrew,

and miscellaneous material on the fortunes and vicissitudes of the journal and
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its publishers over a time-span of thirty years.

Section N (Visits and Conferences) is not extensive and is far from
reflecting the extent of Kendrew's travels. His notoriously peripatetic
existence becomes apparent by the accumulation throughout the collection of
references to journeys in connection for example with European molecular
biology, or on behalf of ICSU and its constituent unions, or the official
visits for the Council for Scientific Policy, or the regular visits and

meetings at other laboratories and institutions.

Sections 0, P and R are all short sections. Section 0 (Correspon-
dence) is not extensive since Kendrew kept almost all his correspondence in the
files or notebooks to which it related. One touches here on the reticent
element in his temperament; the correspondence is open and friendly yet rarely
develops into long-term exchanges. Section P (References and Recommendations)
covers a long period and is international in range; some 1is subject to
restricted access. Section R (Biographical) contains some interesting material
on Kendrew's career and appointments, including many offers of posts in Britain

and abroad. Unsurprisingly, it contains little of a personal nature.

A Bibliography and an extensive index of correspondents complete the

catalogue.

It will be seen that the collection comprises material of very
different nature and of potential interest in several fields of enquiry. There
is the full history of a major scientific discovery as such (the structure of
myoglobin) and, in the many research proposals put forward by individuals and
institutions including EMBL, examples of how leading scientists saw the key
developments in their subject at a particular time. There is material on
intellectual training and the diffusion of changing scientific concepts by
filtering to a wider public awareness through the educational process at
various levels. The international aspects of science can be studied in
organisation, assemblies, membership and evolving preoccupations of

scientific unions and especially of their central body ICSU; while there is

exceptional coverage of one field of European co-operation in the history of

EMBO, EMBC and EMBL. The material relating to the Journal of Molecular Biology

reflects an important aspect of the scientific process: the evaluation and
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communication of research findings and the criterion of peer-judgment. 0of

perhaps more specialised interest is the evidence of the scientific

contribution to the war effort during the Second World War, seen here in the

correspondence and reports on operational research in several fields of
hostilities and in the responsibility exercised by people still in their early
twenties. It should be recalled that the documents on all these topics include
both official papers in the shape of minutes, reports and the like, and also
Kendrew’s own meticulous notes, drafts and comments which greatly supplement
the official material, and background correspondence and discussions which

rarely form any part of them.

Some sections or items in the collection may be subject to restricted

access.
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INTRODUCTION

This section includes early school and university mnotebooks, notes
and essays from 1930 to 1939, and one notebook each from Kendrew's war service
(A.26) and his later Cambridge career (A.27). There are also some later
miscellaneous research notes and postwar lecture notes (A.120). The laboratory
notebooks, observations and notes relating to his principal postwar research on

myoglobin and other proteins are in Section C.

The most remarkable feature of the material presented here is the
diligent care with which Kendrew wrote up his work even from the earliest
stages of his career, culminating in the major indexed series of notes at A.40-
A.117 which incorporates material from lectures, literature searches and
laboratory experiments, drawing on school work as well as Cambridge sources,

all classified under a system of his own devising.

The school notebooks are of the standard hardback type, all
paginated, bearing not only contemporary legends such as "Set 4" but later
inscriptions in red ink showing where they fall into the major indexed series.
No notebooks of this kind survive from Cambridge, Kendrew having come to prefer

loose pages of small quarto format from his school sixth form period onwards.

Although Kendrew’'s own talents and diligence were the essential
factors in building his career, mention should be made of the high level of
work expected and attained at Clifton. The head of Science 1920-40 was the
historian of science and later scientific editor E.J. Holmyard. Kendrew
recalls (private communication August 1988) that when he entered the sixth form
Holmyard prescribed not one of his own many textbooks which were widely used in
schools at the time but a German text; no translation was available and the
set had rapidly to acquire a reading knowledge of scientific German. The head
of physics was W.C. Badcock, whom Kendrew recalls as a particularly good
teacher. Comments by these and other masters can be seen on the class

exercises in the notebooks and in the essays at A.29. The general essays at

A.30, often very thoughtful and marked with critical care, were written for

Holmyard and for the Headmaster N. Whatley.
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Kendrew did not reach Cambridge until 1936 and the war was to disrupt
his and many other lives in 1939. But he had three years of exposure to some
of the country's most distinguished scientific minds and used the opportunity
fully, offering Chemistry, Physics, Biochemistry and Advanced Mathematics in
Part I of the Natural Sciences Tripos and Chemistry in Part II. His extensive
reading, assiduous lecture attendance and note-taking are dauntingly documented
in the major indexed series, and the careful recording of lecturers’ and
supervisors’ names is valuable for the history of education. On his return to

Cambridge in 1946, the focussing of his interest in biochemical and

crystallographic studies can be seen in the continuing meticulous lecture notes

from 1946. His own work as lecturer and college supervisor and director of

studies, for which equally careful records were kept, can be seen in Section E.
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NOTEBOOKS

SCHOOL

Physics

J.C. Kendrew

Notebook "Physics" with red ink indications for main index on
cover and front page. Paginated 1-140.

pp.l-56, "Electricity", 1930
pp.58-84, "Mechanics" "Hydrostatics", 1931
pp.86-119, "Light"

Notebook "Physics", with red ink indications for main index on
cover and front page. Paginated 1-140.

pp.1-87 used, "Heat", 1931

Notebook "Physics. Electricity and Magnetism. Lab", with red ink
indications for main index on cover and front page. Paginated
1-70. All pages used., 1932,

Notebook "Physics. Mechanics and the properties of matter. Lab",
with red ink indications for main index on cover and front page.
Paginated 2-134. All pages used. 1932.

Notebook "Physics. Electricity and magnetism, Lecture".
Paginated 2-70. pp.2-38 used. 1932.

Notebook "Physics. Mechanics and the properties of matter.
Lecture". Paginated 2-50. Not all pages used.

pp.2-8, 1932
pp.9-10, 1933


















































































































































































































































































































































































































































































