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FOREWORD

The history of SOE seems to spring a never-ending run of surprises: here are some more. For several years past, the Imperial War Museum’s secret war gallery has exhibited a set of SOE’s tools –some of them gruesome –for forwarding its tasks of subversion and sabotage. Many of SOE’s surviving papers have now gone public, and the Public Record Office has published two of the catalogues in which the tools were listed. This book explains how, why and where they were designed.

It is by two scientists, one of whom has just died –his survivor dedicates the book to him; Everett served in SOE himself, and his co-author Boyce shared in the task of clearing up after it, so they write with inside knowledge, always an advantage when dealing with a secret service. They present a clear scientific account of the ways SOE’s inventors worked, and summarise the results; some of them well enough known, others partly or entirely new.

There is a mass of detail, for instance, on Operation Braddock, the proposal to drop small incendiaries into Germany, to be picked up by slave labourers and used to start fires; Mackenzie mentions this in his recently released in-house history of SOE, but here it is handled fully (the results were disappointing). There is also a lot of new detail on Periwig, Templer’s attempt to convince the German security authorities that there was an active resistance movement in Germany in the last winter of the war; Leo Marks’s dark hints are here spelled out in full. SOE has often, wrongly, been accused of dealing in biological warfare; the authors are able to rebut this charge, but do have a disconcerting passage on research intended to disrupt the digestion of members of the Wehrmacht. This never reached the point of attempted action.

These pages give a vivid picture of how hard SOE’s scientists worked, and how informally; they were free of many constraints of service discipline, and encouraged to think laterally. George Taylor and Tommy Davies from SOE’s governing Council gave them plenty of starting impetus, and D.M. Newitt, the head of scientific research, kept all of them up to the mark.

Needless to say, he recruited on the old boy net –there was no other safe way of doing so; the results justified the method. He and six of his colleagues became Fellows of the Royal Society. Inter-service and inter-secret-service jealousies marred corners of the story, and will probably be blown up by the ignorant into attempts at sensation; they did not much hinder the war effort. With the passage of time it is getting less and less easy to remember that SOE was a fighting service, formed to help win a world war.

A good deal of mud was thrown at SOE by Marxists who maintained that it was a tool of capitalism. Many of its members did come from large firms; but they were there to beat a bad enemy, not to serve any commercial interest. One of the large firms that supplied several senior men was the great textile firm of Courtauld’s; and after the war Courtauld’s looked after Newitt, funding a chair for him at Imperial College London.

He would have enjoyed this account of his and his colleagues’ role in aiding a critical victory.

M.R.D. Foot
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PREFACE

The history of the Special Operations Executive (SOE) and the exploits of some of its agents in Occupied Europe have been the subject of many books published in the last fifty years. As security has, little by little, been relaxed and the Public Record Office (PRO) has released previously secret material into the public domain, a clearer and more complete picture has emerged. However, despite the publication by the PRO of the Secret Agent’s Handbook of Special Devices and the release of the official Secret History of SOE by W. Mackenzie, there has been so far no detailed account of the development of equipment and techniques upon which the success of subversive activities relied. Though not having the same dramatic impact as stories of the daring deeds of agents, such an account is important in setting their deeds in perspective. As noted by Professor M.R.D. Foot, this aspect of SOE’s history ‘awaits reliable treatment in print’. This book attempts to fill that gap.

The main objectives of the book are threefold. First, to present a coherent account of the role of technical support in the evolution of overall SOE policies and their relation to the grand strategies of the Allies. Second, to describe in some detail the research leading to the development, production and distribution of a wide range of devices and supplies for the use of agents. Finally, to make an assessment of the importance of the work of the various R&D establishments set up by SOE in the early stages of the war and which provided much of the impetus for the development of new devices.

Relatively few of the personnel brought in to staff the research establishments were professional soldiers, and those that were had been trained in conventional military rather than in guerrilla warfare. Apart from a few seconded from Government departments, the majority of those recruited for research positions were young graduates with only a short period of research experience. Consequently much of the research started virtually from scratch and it was done by what were effectively amateurs who were faced with a steep learning curve to be surmounted on a challenging time scale. Not surprisingly, many of the initial ideas were reached ad hoc and depended on research to establish their technical validity and bring them to fruition. Ingenuity, imagination and enthusiasm were the characteristics most apparent in the staff. Perhaps the most striking feature of their activities was the very wide range of topics with which they became involved. They ran from high explosive technology to chemical and biochemical devices; from the techniques of air supply to incendiarism; from camouflage to underwater warfare; and from radio communications to weaponry.

Much of the work involved collaboration with the Operational Directorates of SOE and with other Government and military research establishments. Despite the political problems which beset SOE from time to time, these close links were effective and mutually beneficial.

One of the authors of this book, the late Douglas Everett, was recruited by SOE in 1942, worked at the research station at The Frythe near Welwyn (Station IX) and was later in charge of the User Trials Section with special responsibility for Air Supply Research. He therefore had first-hand knowledge of many of the topics dealt with. Some of his notebooks have survived, and together with several of his reports released by the PRO have formed the basis for several chapters. Fredric Boyce was an ICI engineer whose contact with and interest in SOE was fired by his involvement in the clearance of dangerous material left by them when The Frythe was acquired by ICI in 1946. He has been responsible for researching over 200 files at the PRO which have filled in many details of the organisation and development of SOE’s technical operations.

The outcome is a well-documented account of a major contribution to the effective exploitation of scientific and technical skills in support of the often heroic efforts of the SOE agents worldwide.


ONE

INTRODUCTION

On the night of 14 May 1941, a 29-year-old German spy by the name of Karel Richard Richter descended by parachute into a field near London Colney in Hertfordshire. After burying his parachute and other incriminating items, including by mistake his emergency rations, he went into hiding. If he had set off up the Great North Road and managed to avoid detection he would have reached, after a few miles on the left, the entrance to a fine estate. A notice on the gate revealed that this was War Office property and that entry was forbidden without written permission. An armed guard in a discreetly placed hut kept watch on the gates. The drive beyond the gates wound up through a plantation of mature trees – Cypress, Redwood and Wellingtonia – interspersed with banks of rhododendrons in full bloom. Through the trees he might have caught sight, silhouetted against the sky, of a red-brick Victorian mansion at the top of the rise. There was little to suggest that this was a specially protected property. There were no high fences topped with barbed wire and no guard dogs. Had he hidden in the undergrowth and waited until morning he would have observed the arrival of a few dozen girls – typists or secretaries perhaps – and the departure of a car carrying three or four men, some in uniform, some in civilian clothes. During the day a little traffic would enter or leave and in the evening the girls went and those who had spent the day away elsewhere would return. To the casual observer, even a German spy, there was little to arouse curiosity. Many companies, some of them with Government contracts, had been evacuated from London to avoid the bombing, but maintained daily contacts with their headquarters. Unfortunately for him, Richter, who had spent three days without food or drink, was quickly arrested and convicted as an enemy spy. Prisoner 13961’s short stay in the UK ended in a struggle on the gallows in Wandsworth Prison at 9 a.m. on 10 December.1

The mansion he would have stumbled upon was The Frythe at Welwyn in Hertfordshire, known then by its cover name as part of the Inter-Services Research Bureau (ISRB). These initials concealed its true identity. It was in fact one of the highly secret establishments set up early in the Second World War by the Special Operations Executive (SOE) to carry out sabotage and subversion against the enemy in occupied Europe using unconventional and often ungentlemanly means. SOE’s very existence was a closely guarded secret – denied even by the Government in the Commons. To those working at The Frythe it was simply ISRB Station IX and to many of them the initials SOE meant nothing. Nor would many have known that it had other cover names (of non-existent departments!) such as MO1(SP) in the War Office, NID(Q) at the Admiralty and AI10 at the Air Ministry. Those members of its staff who in the course of their work were required to visit other military establishments were issued with passes identifying them as from MO1(SP). Sentries and security officers rarely recognised these initials but were usually satisfied when told they stood for Military Operations 1 (Special Planning). It was not until some time after the war that the very existence of SOE was allowed to be mentioned in public.

Station IX was the main centre for the Research, Development and Supplies Directorate of SOE and, as will be described later, played a pivotal role in the evolution of new and improved weaponry, equipment and techniques for use by its agents in occupied Europe and worldwide. Over the years glimpses of this work and some of the products which evolved have been given, often incidentally, in accounts of the history of SOE and the exploits of its agents published since the war. However, the authors of many of these books were constrained by security considerations. Those who were not personally involved have had to rely on the limited amount of information available to them at the Public Record Office (PRO), and on the discreet recollections of those who were. The belated release by the PRO of most of the surviving SOE files, supplemented by personal recollections of those who are now free to speak, has made available in the public domain new evidence to fill some of the gaps. Exhibits relating to its work are displayed in a number of museums including the Imperial War Museum in London, the Airborne Forces Museum at Aldershot, the Royal Signals Museum at Blandford Camp and in a small local museum at Arisaig in Western Scotland. But the full stories behind the invention and development of its weapons have until recently remained buried in the archives. A major problem facing historians attempting to compile a definitive account of the organisation arises from the fact that in the rapid and piecemeal development of SOE there was no Central Registry for its documents and no rational filing system. The departmental papers are scattered, incomplete and often confusing. Towards the end of hostilities a Central Registry was set up but only a quarter of the work of reclassifying the papers into a common system had been completed when the organisation was eventually disbanded in 1946. Unfortunately, a large proportion of the records of SOE have been lost, partly by deliberate destruction at the end of the war, some in a serious fire at the Baker Street headquarters, and many by weeding over half a century. One estimate is that over 80 per cent of the archives had been lost and the remainder were classified.

The situation has, however, changed dramatically in the last few years as most of the surviving SOE files have been opened to the public and now provide material for a more extensive study of its activities. It is interesting that some of the files which were said to have been lost have come to light. A number of important books have now collected together information hitherto unavailable. They include The Secret History of SOE by William Mackenzie (2000), written between 1945 and 1947 but not allowed to be published for a further 55 years; the Secret Agent’s Handbook of Special Devices (2000); and even more recently SOE Syllabus (2001). But none of these provides an account of the research and development of SOE weaponry and equipment, nor of the distinguished band of scientists and engineers who were recruited to solve the wide range of problems arising from this new form of warfare.

In the following chapters an attempt is made to present as full a picture as possible, based largely on the available documentation together with personal recollections of a few of those who were involved. Sadly, many of those who could have answered some of the outstanding questions have taken their secrets to the grave: Time continues to reap its harvest month by month.

A large number of abbreviations and symbols were used throughout the conflict. An explanation of them is given in Appendix C.


TWO

WHAT WAS THE SPECIAL OPERATIONS EXECUTIVE?

The Special Operations Executive (SOE) was formed in mid-July 1940 at the height of the crisis following Dunkirk and the fall of France. It brought together three existing secret organisations: Section D of the Secret Intelligence Service (SIS) otherwise known as MI6; the Military Intelligence Research unit (MI(R)) of the War Office formerly known as General Staff (Research) or GS(R); and Electra House, attached to the Foreign Office and mainly concerned with propaganda.

As early as March 1939 the existence of three organisations tackling much the same work was seen as an anomaly. Certain duplication of effort was taking place between MI(R) and D Section, something the country could ill afford. It wasted valuable time and there was a tendency for production aspects of the work to take precedence over vital research. The first paper to address this problem was prepared in June 1939. Over the next few months there followed various initiatives attempting to solve the problem of co-ordination.

Reorganisation was discussed in a complex series of meetings held in June and July 1940 involving, in various combinations, the CIGS, Lord Gort; the Foreign Secretary, Lord Halifax; the Chief of GS(R), Col Holland; Mr Hugh Dalton; Mr Clement Attlee; and representatives of SIS. They dealt among other things with the sensitive problem of the military or civilian control of a merged organisation. The solution was to some extent a compromise between political interests, but the details of the discussions, said to have been acrimonious, leading to agreement cannot, according to W. Mackenzie in his Secret History of SOE, be traced from the papers available. The final document proposing the setting up of an organisation to be called the Special Operations Executive under the Chairmanship of Dalton was signed on 19 July by Neville Chamberlain (then Lord President of the Council following his resignation as Prime Minister on 10 May 1940). Churchill had already, on 16 July, offered the Headship of SOE to Hugh Dalton, the 53-year-old Minister of Economic Warfare (MEW), with the now much-publicised exhortation to ‘set Europe ablaze’. Ironically, it was on this very day that Hitler signed his Führer Directive No. 16 for the planning of Operation Sea Lion, the invasion of Britain. The SOE Charter was finally approved by the War Cabinet on 22 July. In retrospect it seems somewhat anomalous that it was placed, not under any of the parent ministries, but under the Ministry of Economic Warfare. The reasons were a consequence of the complex political negotiations which preceded its formation. Each of the constituent organisations had been set up independently before the war in 1938 with objectives which were loosely defined and overlapping. The new organisation was given a more specific task of promoting sabotage and subversion through its own covert agents and with supplying arms, equipment and agents to resistance movements throughout occupied Europe and beyond. When they were amalgamated to form SOE they each brought with them a good deal of historical baggage which, throughout the war, coloured relations between SOE and its parents. These political problems, though they were of major importance in the general progress of SOE, did not have any significant influence on its scientific and technical work.

Implementation of the Charter took a little time. Control of Section D and Electra House passed from the Foreign Office to MEW on 16 August, while the formal dissolution of MI(R) followed in October. Meanwhile SOE’s London Headquarters was moved in October 1940 to 64 Baker Street, where it adopted its public cover name of the Inter-Services Research Bureau. It was quite separate from MEW in Berkeley Square. Dalton remained as head until in 1942 he was replaced by Lord Selborne, also aged 53. To appreciate the development of the scientific and technical aspects of SOE’s work it is important to set the scene by outlining the history of those components which came together to form SOE. Electra House, which was set up in 1938 by Lord Hankey and headed by Sir Campbell Stuart, was mainly concerned with propaganda and had little impact on the research and development work of SOE. Attention is, therefore, here restricted to Section D (MI6) and GS(R) (later known as MI(R)). The formal relationship between them is difficult to disentangle, but some of their technical work certainly overlapped.

SECTION D

In April 1938 the then head of the SIS, Admiral Sir Hugh Sinclair, arranged for the secondment of Maj Lawrence Grand, RE, from the War Office to SIS to carry out a study and to report on the possibilities of creating a British organisation for covert offensive action. Germany and Italy had already conducted such operations in countries which they later overran, and the possible existence of a Fifth Column in Britain was not entirely ruled out.1 Grand had no experience of secret service work but he had ideas and enthusiasm and a persona which earned the admiration of all who worked with him. His personal energy was much needed for time was not on his side – by now, Austria had been occupied by Germany. Grand was promoted to Colonel, given the symbol D and set up the Devices Section of MI6, to be called Section D and with the cover name of Statistical Research Department of the War Office. Section D’s terms of reference were:

a) To study how sabotage might be carried out

b) to produce special sabotage ammunition

c) to make experiments on carrying out sabotage

d) to train saboteurs

e) to study methods of countering sabotage.

The use of aggressive action was precluded as long as peace held.

At first the Section consisted of only two officers. Among those recruited by Grand in December 1938 was Cdr A.G. Langley RN who set in motion and pursued energetically work on the research and development of ideas and stores needed to meet the above objectives. In particular, his small group was concerned with the design of time fuses and switches of various types and of explosives and incendiary devices. Section D was originally based at SIS’s head office at 54 Broadway but soon expanded to the adjacent Caxton House. In the early months of 1939, as the threat of war grew ever closer, Horace Emery of SIS arranged for the manufacture of the first batch of Time Pencil fuses to Langley’s design. Articles made in Germany and Italy which might be suitable for concealing or camouflaging weapons were collected and contacts established with organisations which could be of use in war, such as various Service Departments, the Research Department at Woolwich Arsenal, the British Scientific Instrument Research Association, the Royal Society, Imperial Chemical Industries, Shell Oil Company, the Railway Executive, etc. On the outbreak of war, most of Section D’s staff moved with the Government Code and Cipher School (GCCS), the forerunner of GCHQ, to Bletchley Park (Station ‘X’) although some went to The Frythe.

By the middle of 1939 a small magazine for explosives and incendiaries had been built at Bletchley and work had started on full scale experiments with weapons.2 This was not universally popular as it was judged that it was incompatible to have explosives and decoding work on the same site. Furthermore, GCCS’s work was expanding rapidly and Section D was forced to find accommodation for Langley’s work elsewhere. In November 1939 it was moved to Aston House at Stevenage in Hertfordshire which was given the title Signals Development Branch Depot No. 4, War Office. In 1941 it became War Department Experimental Station 6 (ES6 WD), recognising its parent MI6. On the formation of SOE it became known also as Station XII. Langley took with him a small group of about seven officers, two laboratory technicians, five other ranks (O/Rs) and secretarial staff. Among those who moved to Aston House were Dr Drane (in command); Capt L.J.C. Wood (later Colonel and in command of the Station); Capt C.R. Bailey; Mr Colin Meek, a Scientific Civil Servant and explosives expert on secondment from Woolwich Arsenal and another un-named, possibly Douglas Barnsley; and, on a part-time basis, Mr Eric Norman. The laboratory assistants were Mr G. Doe and Mr B.S.M. Stalton. Dr F.A. Freeth was also concerned with this group.

Also recruited by Grand was a group of distinguished amateur sailors from the Royal Cruising Club including Frank Carr, the Assistant Librarian of the House of Lords, Roger Pinckney, the architect of Melbourne Cathedral and Augustine Courtauld, Arctic explorer. They had all been recruited to familiarise themselves with parts of the continental coastline which could be of strategic importance in wartime. Attached to this group was Gerry Holdsworth who was later to set up the Helford Base in Cornwall.3 Meanwhile, Section D had established agents and offices in Sweden, Norway, Holland, Spain, and France. However, within a few months of the outbreak of war it had lost contact with nearly all of its overseas agents, and it was soon apparent that most had been arrested by the Germans. Its work was, inevitably for such a novel enterprise, largely a process of trial and error which was overtaken by the progress of the war before significant results could be obtained. As a result, after the fall of France neither Section D nor any other Allied covert organisation had any agents on the Western European mainland, although a number remained in the Balkans and the Middle East.

GS(R)

In 1938 a section was set up in the War Office by the Deputy CIGS, Sir Ronald Adam, known by the innocuous title of General Staff (Research). It was to research into the problems of tactics and organisation under the DCIGS. It produced a number of papers of which two are of interest but have not been found: ‘Considerations from the Wars in Spain and China with Respect to Certain Aspects of Army Policy’ and ‘An Investigation of the Possibilities of Guerrilla Activities’. In December 1938 Lt Col J.F. Holland, RE, was appointed head of the group. His experience of irregular warfare in Ireland and India had influenced the writing of the latter paper. With Col Grand of Section D, Holland produced a joint paper dated 20 March 1939 dealing with the possibility of guerrilla actions against Germany if they overran Eastern Europe and absorbed Rumania. The formal objectives of GS(R) were similar to those of Section D:

a)  To study guerrilla methods and to produce a guerrilla Field Service Regulations Handbook incorporating detailed tactical and technical instructions, as they applied to various countries

b)  To evolve destructive devices suitable for use by guerrillas and capable of production and distribution on a wide enough scale to be effective

c)  To evolve procedures and machinery for operating guerrilla activities if it were decided to do so subsequently.

As the Military Intelligence Directorate expanded in response to the increasing threat of war in the spring of 1939, GS(R) changed its name to Military Intelligence (Research) or MI(R). Holland’s section was first housed in Caxton House, adjacent to Grand’s Section D, but on the outbreak of war it was moved to the War Office building. In the spring of that year Holland was authorised to appoint two Grade II staff officers to MI(R). The first was another Royal Engineer, Maj M.J.R. Jefferis, later Sir Millis Jefferis, to work on guerrilla devices. His unit was based initially at 36 Portland Place, but when they were bombed out in Autumn 1940 they moved to The Firs, a Tudor mansion at Whitchurch near Aylesbury which became known as MI(R)c. Also known as ‘Winston Churchill’s Toyshop’,4 it produced a string of inventions, several of which, like those from Section D, became the basis for the development of devices which were later adopted both by SOE and the regular Army Engineers. However, this unit became increasingly concerned with larger-scale military hardware such as anti-tank weapons, the destruction of concrete pillboxes and the clearance of minefields. On the formation of SOE it was specifically excluded from the transfer of MI(R) to SOE and remained independent as MD1 under the patronage of Churchill and his friend and scientific adviser, Prof Lindemann (later Lord Cherwell).

For the second of these posts Holland chose Maj Colin Gubbins, RA. This appointment was to prove crucially important in the later development of SOE. Gubbins’s first task was to work on two pamphlets: ‘The Partisan Leader’s Handbook’;5 and ‘The Art of Guerrilla Warfare’. The second of these was written in collaboration with Holland, while a third, ‘How to Use High Explosives’, was written by Jefferis. They drew heavily on the experiences of Lawrence (of Arabia) and of operations in Palestine, Ireland, the North-West Frontier and Russia. Surprisingly, there was not at this time a single book to be found in any library in any language on these subjects. In fact, none of these pamphlets was published in England although they were distributed widely in Europe and South-east Asia.

With the formation of SOE, MI(R) was combined with Section D.

THE BIRTH OF SOE

SOE had a difficult birth and suffered recurring post-natal pains. The incorporation of Section D with MI(R) to form one body responsible to an Executive Director, to be called CD, required many changes both in structure and personnel. There were hard decisions to be taken and several heads rolled. Both Grand and Holland had made internal enemies and returned to pursue their distinguished military careers: they both ended up as Maj-Gens. Many other staff left or were transferred to other duties.

The first to fill the post of CD in August 1940 was the 58-year-old Sir Frank Nelson who had to build up SOE almost from nothing. Nelson was a businessman, a former Conservative MP and former Vice-Consul at Basle in Switzerland, where he had had some involvement with SIS. He undertook his task with great enthusiasm and dedication, but ruined his health and was obliged to resign in May 1942 after eighteen months.

Initially SOE was divided into three Branches: SO1 (Propaganda), SO2 (Active Operations) and SO3 (Planning). Of these SO1 was the subject of arguments with the Ministry of Information and the Foreign Office and was soon taken over and incorporated in the Political Warfare Executive (PWE) controlled by the Foreign Office. Useful sidelights on the early years before SOE and PWE parted company are contained in The Secret History of PWE by David Garnett. SO3, in the words of M.R.D. Foot, ‘proceeded to strangle itself in festoons of paperwork’6 and had disintegrated by the end of September 1940. This left SO2, which now took on the mantle and title of SOE. At this stage, with the exception of a few Regular Army officers, the whole staff was amateur. Mercifully, the organisation was free from the minor bureaucracy of a Government department. This led to a looser and more flexible arrangement, which was not without its disadvantages.

SOE was financed by secret funds from the Ministry of Economic Warfare and for some time (certainly until the end of 1942) its officers were paid monthly in crisp, white £5 notes – until the Inland Revenue became aware that some people were not paying income tax! It is sometimes said that those paid from SOE funds were exempt from tax. This may well have been true of its agents, but not for the rest of its personnel.

Nelson inherited two deputies. Maj, later Col George Taylor from Section 6 was in charge of operations, including the re-establishment of Country Sections, while Col F.T. (Tommy) Davies from MI(R) took control of ‘facilities’ which included training, supplies and stores. Both were ruthless and efficient and played important roles in SOE throughout the war.

George Taylor was an Australian business tycoon who had joined SIS and Section D before the war. He influenced the organisational structure and later was to play a major role in Balkan and Middle Eastern affairs.

Col Davies, the son of a General and a Director of Courtaulds, had joined MI(R) as a Captain in the Grenadier Guards shortly before the outbreak of war. In 1939 he was a member of the MI(R) mission (No. 4 Military Mission) to Poland which arrived at its destination the day war broke out but returned within a few days since there was little it could do. In May 1940, Davies paid a hasty trip to Amsterdam to destroy or remove certain securities, and a few weeks later led a raiding party to the Courtauld factory in Calais and succeeded in removing large quantities of platinum before the Germans arrived. As well as being deputy for Nelson, he was also his personal assistant and as such was responsible for the setting up of the training sections. By the end of 1941 he had become the Director of Research, Development and Supplies with the code symbol AD/Z, a post he held for the rest of the war.

On Nelson’s retiral his post as CD went, early in May 1942, to his then deputy, Sir Charles Hambro, a successful city banker and a Director of the Great Western Railway and of the Bank of England. He had been in charge of the Scandinavian Section for two years. His many other responsibilities meant that he was unable to spend as much time on SOE business as the post demanded. By the spring of 1942 Dalton had been replaced by Lord Selborne. Following personal difficulties with Selborne, Hambro was sacked in September 1943. His replacement was Brig (later Maj Gen) Gubbins who, as recorded above, had joined SOE in November 1940 and been Hambro’s deputy.

Colin McVean Gubbins was in many ways the ideal leader of SOE. A professional soldier born in Tokyo, Japan on 2 July 1896, he had seen service in the First World War, and in Northern Russia and gained valuable experience when he fought as a Major against the Irish Republican Army in the Irish Civil War in 1921. He was a small, wiry Scotsman who was described as ‘quiet-mannered, quiet-spoken, energetic, efficient and charming’, ‘a still waters run deep sort of man’ and ‘a born leader of men’. He was on the staff of MI(R) in the spring of 1939 when, under the shadow of the approaching conflict, he wrote the two pamphlets on clandestine warfare referred to above. Later that year he became the senior staff officer to the British Military Mission in Poland and was in overall charge of the MI(R) group there. As it was, his efforts to set up a Polish resistance force were thwarted by the lightning speed of the German advance and he was fortunate to get out in time to Paris where he was promoted to Lt Col. In April 1940 he was brought back to select and train troops for the assault on Norway at Narvik. He was then engaged in the setting up of the Auxiliary Units in Britain to fight a guerrilla war against German invaders should they land. By November that threat had diminished and he was put in charge of Operations and Training in Dalton’s SOE, together with responsibility for the Polish and Czechoslovakian sections. After Hambro’s demise he remained as CD for the rest of the war having had to suffer the loss of his elder son in an SOE operation at Anzio, Italy in February 1944. He was knighted for his work and died in Stornoway, Scotland on 11 February 1976. A full biography, Gubbins and SOE, written by Peter Wilkinson and Joan Bright Astley, was published in 1993.

Gubbins’s influence on the direction and overall policies of SOE was crucial. Throughout his association with the organisation from 1940, his period as deputy to Hambro, and his own period as CD to the end of the war, his personality and drive played a major role in developing and executing SOE policies. The team which grew up around him realised the vital importance of scientific and technical support in areas which were regarded traditionally as outside the normal military concern. As a result, SOE was able to provide the resistance movements in Europe and the Middle and Far East with substantial specialist support in the way of supplies, equipment and technical innovation. This was made possible through the work of the Directorate of Research, Development and Supplies under Col Tommy Davies and his Director of Scientific Research, Dr Dudley Newitt. The nature and extent of the activities of the DSR Sections form the subject matter of the rest of this book.


THREE

SOE RESEARCH AND DEVELOPMENT ESTABLISHMENTS

From October 1940 the headquarters of SOE were in Baker Street, London. Its true purpose was obscured in the title Inter-Services Research Bureau which was displayed prominently for all to see on the blast wall protecting the main entrance of no. 64. In the course of the war it took over a number of office buildings in the adjacent streets and squares and gave them identities which were even more obscure. Wartime organisations undertaking highly secret work required accommodation and facilities for research and testing under conditions which would not arouse curiosity. To satisfy this demand the Government exercised its wide-reaching powers to requisition public and privately owned properties needed to meet the national emergency. Apart from the administrative offices around Baker Street, SOE acquired several other types of property. Establishments concerned with experimental work, storage and production were mostly in Hertfordshire and were denoted by Roman numerals. Those housing training schools, denoted by Arabic numerals, were mainly in three groups: paramilitary schools were in remoter areas of Western Scotland north of the Caledonian Canal; the so-called ‘Finishing Schools’ concerned with subversion and propaganda were around Beaulieu in Hampshire; the operational schools were located in Leicestershire, Gloucestershire, Oxfordshire and several counties further south. In addition, the Signals, Polish and Norwegian Sections had a number of schools and there were Parachute Schools in Cheshire, Northamptonshire, Hertfordshire and Surrey. By its very nature it was inevitable that SOE would tend to use large houses on substantial estates, and in some quarters it was supposed frivolously that SOE stood for ‘Stately’ Omes of England’. In fact, SOE was in the second league in this respect. For example, SIS was in part housed in Woburn Abbey.

The Directorate of Research, Development and Supply under Tommy Davies (AD/Z) had its main stations in and around Hertfordshire. The more important of this group were Station IX at The Frythe near Welwyn, which had been taken over by Section D in August 1939 and later received the Experimental Section when it was moved from Station XII in 1941; Station XII at Aston House near Stevenage, to which the combined Section D and MI(R) moved from Bletchley Park in November 1940; Station XV, the Thatched Barn road-house at Borehamwood, which housed the Camouflage Section; and Station VI at Bride Hall, Ayot St Lawrence, which housed the Arms Section. Each of these had limited living accommodation for staff, although many of those employed in them lived locally in rented houses or flats. A full list of SOE Stations in this Directorate is given in Appendix A.

THE FRYTHE, STATION IX

It is believed that the name Frythe came from the old English word Ffrid (pronounced Freeth) which referred to an area of wooded country rather than a specific location. There is a 1260 record of land at Welwyn being owned by a John del Frith and the Prioress of Holywell. The Wilshere family took a 60-year lease on the property in 1539 but, at the dissolution of the monasteries, Henry VIII gave The Frythe to Sir John Gostwick, the Wilsheres remaining as tenants. Sir William Gostwick, Sir John’s brother, sold the estate to William Wilshere in 1547.

The Wilshere family prospered and their social status rose from ‘yeoman’ to ‘gentleman’. From time to time the house was leased to other families but they retained their ownership. In 1838 William Wilshere, who was then MP for Great Yarmouth, decided to enhance his status by commissioning the Hertford architect Thomas Smith to design the present mansion on the site of the earlier house and this was completed in 1846 in the then fashionable Gothic-revival style. An impressive portico was added in 1870 together with a clock tower without a clock face. The time was announced by chimes and so that hearers knew which quarter of which hour was being chimed, it struck first the hour and then the quarter in question. So at a quarter to midnight it must have kept people awake for a long time!1 There was an air of opulence and history about the grand staircase and the stained glass windows characteristic of the style adopted by the upwardly mobile classes in the nineteenth century. One of the dining rooms housed an organ which was still serviceable in the late 1950s and, indeed, was played on festive occasions. But the gargoyled façade which hid the true antiquity of the estate did not impress everyone. Bickham Sweet-Escott, a one-time classical scholar turned banker, a member of Section D and an early historian of SOE, described it as ‘a large hideous Victorian house’.

During the Victorian period the Wilsheres became enthusiastic collectors of trees from around the world, adding to the large number of native species imported Cypress, Redwood, Wellingtonia, Sweet Gum, Tulip, Japanese Maple and many others. The estate eventually contained almost 600 trees which became an important collection, reputedly the second finest arboretum in England. Unfortunately, many were lost in a serious gale in 1921 and some of their replacements were among the casualties of the Great Storm of 16 October 1987.

In 1934 Gerald Wilshere and a friend opened ‘The Frythe Residential Private Hotel’. It boasted central heating, eight bathrooms and fresh fruit and vegetables from the estate kitchen gardens. Among the local amusements listed in its brochure was the Barn Road House which had a large, floodlit swimming pool, dancing, cabaret and tennis courts. Little did they know then that the Barn was to share in the wartime activities of The Frythe. First-floor rooms cost up to five guineas a week including all meals but one paid an additional 6d (six old pence) per person for early morning tea. The hotel flourished in some splendour until war was inescapable. Then, around midday on the last Saturday in August 1939, a detachment of soldiers and civilians under the supervision of a ‘Man from the Ministry’ ascended the long drive to the mansion to advise the thirty or forty staff and residents that they must pack their belongings and be gone by eight o’clock that evening.2 Despite the protestations of the owner, a First World War veteran who had been captured, repatriated and then badly wounded when back in France, the authorities insisted that they were requisitioning the estate forthwith. War was imminent and the estate was needed immediately, in this case for Section D, the small semi-autonomous and largely unacknowledgeable branch of SIS. The ‘Man from the Ministry’ was almost certainly George Taylor, a severe man who later became one of the leading lights in SOE. Throughout the winter of 1939–40 the new residents began to establish Station IX’s first research group, the Wireless Section. By mid-1941 a number of single-storey, good quality, prefabricated, felt-roofed wooden huts, (typical size 35 ft × 15 ft) extended to the south and housed the rather basically equipped laboratories of the Experimental Section, which had been moved from Station XII in July. The internal layouts were fairly conventional with a hut being partitioned into, for example, two laboratories, a specialist room and two small offices. Central heating from a steam boiler plant was available in winter. The terrace had been excavated to form an explosives pit with a concrete observation bunker with bombproof windows. The Wireless Section occupied part of a wing of the mansion. The meadows leading down to the main road were used for trials of non-explosive devices. Some of the bedrooms in the house had been converted into offices, while others provided living accommodation for some officers and secretaries.

The Engineering Section started in a small way with one workshop of 600 sq ft area. As demand increased, an area adjacent to the explosives pit was excavated to provide a large workshop hangar and, nearby, an associated test tank was constructed. The Section finally possessed a Small Mechanisms and Fine Machinery Shop, a Heavy Metal Shop, Light Metal Shop, Electricians’ Shop, Carpenters’ Shop and a Drawing Office.

Later in 1944, the very primitive laboratory facilities were enhanced by the construction of a few specialist buildings. Among them was the so-called Thermostat Hut, which was of more substantial construction than the others, being brick-built with a corrugated asbestos roof. It was designed to provide a number of constant-temperature environments in which research could proceed into the problem of the time– temperature coefficients of delayed action devices such as the Time Pencil. In addition to two small offices it contained a laboratory, initially equipped with a hydrostatic pressure test apparatus, vacuum and compressed air services and a small refrigerator, which was later converted to simulate the humid conditions of the Far East; an analytical laboratory with soldering and glassblowing facilities and a fume cupboard; and the thermostat room. This contained eight temperature-controlled cabinets which varied in size from 3 ft × 2 ft × 3 ft high to 3 ft 6 in × 5 ft × 7 ft high. Two could only be heated above the temperature of the main room; two had heating and limited cooling; two had cooling only while two provided a range of temperatures from – 40°C to +20°C. Thus any conditions from the tropics to the arctic could be simulated. A large amount of space in the room was taken up by the main timing bench. Here, the controlled temperature chambers (thermostats) were linked to six panels, each with six electric clocks and twelve counters counting six-minute intervals (1/10 hour). So in all there were 36 clocks and 72 counters to record the delay times of fuses.3 The lack of this essential facility had handicapped the work of the Experimental Section until the construction of this building in 1944.

It is today surprising to learn that the security was such that many of those working at The Frythe during those wartime years did not know of the existence of SOE until many years later or that ISRB was part of that organisation.

At the end of the war, while a small Admiralty presence remained working on hydrogen peroxide propellants, The Frythe was leased to Imperial Chemical Industries Ltd, who set up their Butterwick Research Laboratories in the huts used so recently for clandestine sabotage research. A few years later the establishment was expanded with some permanent buildings and they purchased the site, renaming it the Akers Research Laboratories after Sir Wallace Akers, an ICI Director who had worked on the atomic bomb. In the early 1960s ICI sold The Frythe to Unilever Ltd and they subsequently sold it to SmithKline Beecham Ltd, currently known as GlaxoSmithKline.

ASTON HOUSE, STATION XII

Even before the outbreak of war there was recognition of a duplication of effort between MI(R), and Section D. A scheme was drawn up at the highest levels of the Civil Service for their amalgamation.4 Section D had, by the middle of 1939, two officers conducting experiments with weapons at Bletchley Park. But they were not yet in a position to experiment with and devise techniques for the use of the revolutionary plastic explosive which was still in the development stage at the Royal Arsenal at Woolwich. On the declaration of war this experimental section was increased to seven plus a part-timer. As the Bletchley Park de-coding operation expanded, a search for alternative accommodation for Section D and MI(R) resulted in the move to Aston House in the village of Aston on the south-eastern outskirts of Stevenage in November 1939. It was initially designated Signals Development Branch, Depot No. 4, War Department. Later it was known as Experimental Station 6 (War Department), E.S.6 (W.D.) and, in SOE, as Station XII. It included a Research Laboratory and a Development Section responsible for the placing of orders with outside manufacturers. Later a separate Production Section was formed (see Chapter 13).

Aston House, sometimes referred to as Aston Place, had been built in the seventeenth century and, with its estate, occupied 46 acres close by the church of St Mary. The mansion itself in the Queen Anne style was constructed partly on three levels, while the wings to the west and east were lower, the stable block at the extreme east being on two floors. Included in the central part of the building was an octagonal library. In 1815 the estate, which included a walled garden, belonged to Mr Francis Wishaw, a local land owner, and was occupied by a Mr Edmund Darby, who also rented much of Aston and Aston End from him. Capt W.E.F. O’Brien took over the estate in the latter part of the nineteenth century until, in 1895, F.W. Imbert-Terry became the resident. In 1912 Arthur R. Yeomans bought the estate and it remained in his family until requisitioned by the War Office.5

The mansion became the officers’ mess. The additional buildings erected to meet wartime demands included one known as ‘the factory’, a NAAFI canteen, a Nissen-type entertainments hall and many Romney Nissen huts. Aston Park or ‘the pleasure grounds’ to the west of the mansion became underground explosives stores and testing grounds.

After the end of hostilities and when the disposal of all SOE assets was completed the Ministry of Supply sold the site on 1 February 1947 to the Stevenage Development Corporation, who were embarking on the construction of the New Town at the start of the postwar housing boom. Although the mansion was now suffering from the ravages of dry rot in the lounge and wet rot with worm and beetle in the dining room, the Corporation used it as its headquarters and the wartime buildings as stores, garages and a hostel for labour.

Aston House was eventually demolished in the early sixties. A high-class housing development was built in its place and incorporated by luck or design the wall of the former walled garden. The short road running through this small estate is called Yeomans Lane after the last private owner of the land and the area containing the explosives stores and testing grounds became a golf course.

BRIDE HALL, STATION VI

The Arms Section of SOE was not strictly part of its Research and Development organisation but it has been included here because of the close connections it had with Station IX in the early days of its existence.

One of the first requirements for a clandestine organisation charged with setting up a resistance network in enemy-occupied countries was to find a source of supply of small arms, a task that was none too easy after the humiliation and losses sustained in the fall of France and the evacuation from Dunkirk. Maj Hugh B. Pollard (who had been created a Don by Franco for services to him) was given this responsibility, along with a room at 2 Caxton Street in London from which to discharge it. The room became a small armoury for automatic pistols and machine guns and while Maj Pollard spent much of his time travelling abroad seeking batches of weapons to bring back, Mr E.J. Churchill, a well-known London gunsmith, shared his time between running his business and working voluntarily servicing the weapons procured. As can be imagined, this team of less than two full-time members quickly became overwhelmed with the burgeoning workload and managed to recruit Staff Sergeant Elliot, a gunsmith by profession. Shortly afterwards he was injured in a London air raid and a safer home for the Arms Section was sought. Before 1940 was over, Maj Pollard and Mr Churchill had both left and Lt Col J.N. Tomlinson, RE, took charge of the section and soon organised a move to Station IX. In December the North Road Garage in the village of Welwyn was requisitioned as a section store pending the erection of an armoury hut in the grounds of The Frythe. Some idea of the hard work and early success of this small unit can be gauged from the fact that, in February 1941, a consignment of 20 tons of arms was sent from this garage to Norway.

By this time demand for small arms weapons of all types had increased. Capt E.I. Rowat was appointed London Liaison Officer dealing with the War Office, Air Ministry (for the recovery of weapons from crashed aircraft), the Ministry of Supply, the police and various gunsmiths from whom he purchased weapons, these transactions being known euphemistically as BDPs (back door purchases). The search for weapons was very wide-ranging and given considerable impetus by Sir Norman Kendal, the Assistant Commissioner of Police at Scotland Yard, who later organised at least three appeals to patriotic holders of firearms certificates. It was at this time that the police chief regretted the fact that the British were not a very ‘gunminded’ nation. Nevertheless, in response to the appeals and in the course of other searches, the Arms Section started to acquire large numbers of various types of automatic pistols which were not available from Army sources and yet were so essential for SOE’s purposes. In January they secured the services of another armourer, Cpl Spice, and as the section became established a steady stream of weapons passed through their hands, every one of them having been serviced by the armourers before being sent on its way to the Continent, Middle East, or the Balkans. Soon, the accommodation at the North Road Garage was overstretched and the stores were moved to the splendid dining room at The Frythe. At the end of May Second Lt Kendal joined the Section and, in July 1941, as the accommodation of one hut and the dining room was clearly inadequate, the Arms Section was moved (lock, stock and barrel) the short distance to the large and rather beautiful, centuries-old barns at Bride Hall near Ayot St Lawrence, which became Station VI.6

The Bride Hall estate was owned by a timber magnate, Sir Gerald Lenanton, whose wife wrote historical novels under the name Carola Oman. He had already evacuated to the unlikely safety of the Bristol area together with some of his staff but returned to the handsome red-brick mansion in 1943 to share the accommodation with the few resident officers. Of the three gardeners and four other staff, one gardener together with a housemaid, the cook and the butler remained to look after the new guests.7 The barn walls were painted with black pitch beneath the deep red-tiled roofs and the walls were lined with tarred brown paper to keep out the draughts. One of the barns became the armoury for repairing and servicing weapons, another was used for the storage of ammunition, bombs, machine guns, etc., while a third eventually became the sleeping quarters for the other ranks, its heating being by two wood-burning stoves whose flues were prevented from setting fire to the massive old timbers by sheets of asbestos fixed all the way up the lofty walls. Sgt Elliott and another ‘three striper’, however, were blessed with accommodation in no. 2 of the nearby tithe cottages. The Section at this time employed four officers, a secretary and eight men on the armoury staff. It had what was probably a unique collection of foreign firearms of all calibres in addition to a large number of standard small arms. Two firing ranges were created: one in the orchard and the other behind the nearby woods. The officers dined and slept in the comfort of the gracious Hall, originally built in 1602 by a wealthy mariner as a wedding present for his daughter, while the other ranks ate well but in the servants’ hall. A hand-cranked petrol pump topped with a one-gallon capacity glass globe was installed outside the workshop to supply the steady flow of service vehicles. Second Lt Paton and Second Lt Richard Wattis (later to star in many comedy films and television series) swelled the officer numbers to six, while additional help was obtained by swearing in the London gunsmiths John Wilkes & Co. At the end of the year Capt Rowat became Officer in Charge.

The Arms Section became involved on the fringes of the development of the silenced version of the Sten gun in the autumn of 1942 but its problems were not resolved until the following year, the first consignment being sent out in June. Capt Rowat left the Section in August 1943 and Second Lt Kendal succeeded him as O/C, while on the secretarial front Miss Halcomb succeeded Miss Bentham.

Although now separate from The Frythe, it is worth recalling that this small unit did amazing work in procuring arms from anywhere they could. The ‘Pistol Drive’ appeals to holders of firearms certificates netted some 7,000 hand guns in July 1942, 3,000 in September 1943 and an undisclosed number of German automatic pistols early in 1945. An indication of the success of Station VI is evident from the realisation that they procured, serviced and supplied the Country Sections of SOE with 3–5,000 hand guns and ammunition each month. In all, over 100,000 pistols and revolvers of non-standard types were sent to the field. In the lead-up to D-Day, with the need to prepare for the arming of large numbers of Resistance fighters, the Section expanded further. Lt Ramsden joined in April and was replaced in July by Lt Sumpoter. The unused barns were converted into billets. Local pensioners still recall that on VE day the soldiers went down to the party in nearby Wheathamstead but on VJ night they decided to give the local villagers a firework display using any pyrotechnics they could lay their hands on. Unfortunately, one of these flares arced into the night sky to descend on a haystack, setting it alight. Eventually the fire brigade arrived but the results of the subsequent enquiry are not recorded.8

THE THATCHED BARN, STATION XV

The Camouflage Section started in a small way at The Frythe in January 1942, took over the Victoria and Albert Museum’s larger workshops at 56 Queen’s Gate in London the following month and in June spread to a building not far from Elstree film studios which must have been familiar to the Section’s head, Elder Wills. This was the Thatched Barn Road House (now replaced by the Elstree Moat House), a sprawling, two-storey, mock-Tudor hotel built in 1933 by a Mrs Merrick to serve motorists on the recently opened Barnet bypass. It was given the designation Station XV. With private motor transport drastically reduced in wartime, it provided a useful site, with public rooms being converted into workshops and bedrooms into accommodation for the staff.9 The building was attractive in its day and was frequented by film stars from the nearby studios. The Barn was purchased by the Queen’s Moat House chain in the mid-1970s and the last vestiges of the original building were demolished in the mid-1980s.

The Camouflage Section retained 56 Queen’s Gate (Station XVa) and took over the Demonstration Room in the Natural History Museum in Cromwell Road which became Station XVb, and a house in nearby Trevor Square, off Knightsbridge, which housed another sub-section known as the Photographic and Make-up Section, which became Station XVc.

OUTSTATIONS

Besides the major ISRB (SOE) establishments described above, there were a number of outstations with particular facilities (see Appendix A). Thus the Engineering Section at Station IX had research and testing facilities at Staines and Queen Mary reservoirs, and a unit at Fishguard for the testing of underwater craft. Station XV had a number of outstations with special facilities for forging and the printing of code sheets. Important facilities were made available by the RAF such as the provision for testing supply dropping equipment at Henlow. Many of the production facilities for the Wireless Section were, in the later period, moved to several outstations in North London.


FOUR

ORGANISATION OF RESEARCH AND DEVELOPMENT

At the outbreak of the war the ‘art and science of sabotage’ had, in its fundamentals, changed very little in centuries. Sabotage and murder by explosive and incendiary methods has a long history. Among many examples from the past one might quote the murder of Darnley in 1566 and the Gunpowder Plot of 1605. In the nineteenth century, cartoons of a sinister-looking agent carrying a plum pudding-like bomb with a dangling fuse characterised the popular image of the revolutionary saboteur. For many centuries the only explosive available for these purposes was gunpowder or one of its modifications. With the development of mining a major body of expertise in the handling of gunpowder for both civilian and military purposes grew up. The situation began to change, however, around the middle of the nineteenth century with the introduction of ammonium nitrate and the invention of the family of nitro-explosives by Nobel and others. These new explosives had extensive civilian uses both in mining and quarrying. In the military sphere explosives for demolition and camouflet* operations were developed and instruction in the military use of explosives for demolition was included in the training of the Royal Engineers. Even before 1940 Section D and MI(R) were beginning to develop new devices which overcame some of the disadvantages of traditional methods of controlling explosions. When they merged in July 1940 they brought together two small groups that had begun to work towards meeting the objectives which had been set for them individually when they were created a couple of years previously. The early designs of time-delays and of pull-, pressure- and antidisturbance switches had been developed and by 1940 some were becoming part of Army equipment and were described in The Demolition Handbook Vol. 1. These developments are racily described by Macrae in Winston Churchill’s Toyshop.1 Much of the work had been done by Jefferis’s group MI(R)c, backed by Lindemann and Churchill, but Section D had its own unit working along similar lines. There was both collaboration and rivalry between the two groups, but Section D had the important advantage of having direct links with operations in the field – they had a clearly defined clientèle. Their paths, as noted earlier, diverged later in the war as MI(R)c became MD1 and was increasingly involved in large-scale military problems such as clearing minefields and beach obstacles in anticipation of the Allied invasion.

When SOE was formed in June 1940 it thus had at its disposal a number of basic devices, some of which were prototypes undergoing development and yet to reach the production stage. It was clear, however, to the higher echelons of SOE that, for the effective prosecution of the main aims of SOE, more sophisticated equipment, designed specifically for the needs of irregular warfare, would be needed. The following pages outline the organisation that evolved in the pursuit of these objectives, and give a brief account of the scientists and engineers who were involved.

To these ends, the Research, Development and Supply Directorate was set up under Col F.T. Davies, (AD/Z), with the responsibility of ensuring that Resistance workers in the field were supplied with equipment and weapons appropriate to their diverse operational needs. The major objectives of SOE were to undermine the enemy’s war economy by disruption of his transport, communications, vital supplies and their production, and through a variety of other means to create a sense of uncertainty among the occupying forces, and to encourage the hopes and aspirations of Resistance groups as D-Day approached. Later in the war it was expected that these activities would assume paramilitary characteristics and in some theatres of war to be associated with guerrilla-type activities.

To achieve these objectives, it was necessary to develop a new range of offensive equipment to enable SOE to play a full part in the war effort. In 1940, as noted above, some of these needs had been foreseen, and some progress had been made in designing several basic devices. It was clear, however, that not only improvement in existing equipment but new ways of attacking the enemy would have to be invented.

It was first necessary to envisage the circumstances under which individual stores would be employed. This required new thinking since these would often differ quite fundamentally from those encountered in conventional warfare. SOE had little previous experience to build upon, although the pre-war studies of Holland and Gubbins provided some guidance. In many areas they had to start virtually with a blank sheet, and had to rely on the imagination and inventiveness of the research personnel to foresee the opportunities and problems associated with this newly developing technology of clandestine warfare. A new organisation was needed within the AD/Z Directorate to ascertain and formulate the operational requirements (ORs) appropriate to unconventional warfare; to determine whether these requirements could be met by existing stores; if not, to initiate research and development programmes to meet these needs. Any resulting stores had to be subjected to rigorous functional and user trials and to be produced to high standards of reliability. At the same time the organisation had to be flexible enough to be able, at short notice, to produce one-off solutions for coup-de-main operations. The fledgling organisation had to be bold and prepared to learn from its mistakes.

To head the science research organisation, Davies sought a scientist who would visualise SOE’s needs and gather round him a team of the best minds, skills and knowledge. The organisation had to have a degree of flexibility which would attract original and inventive types – rigidity is often the enemy of lateral thinking. Waiting in the wings was someone who had, back in 1940, some contact with Gubbins’s Auxiliary Units. This was Dr (later Professor) D.M. Newitt, who was appointed on 9 January 1941 to the newly created post of Director of Scientific Research, DSR, with responsibility for Stations VI, IX, XII, and XV. His duties were to act as chief adviser on all scientific matters, to initiate and plan research into all mechanical and chemical equipment and to participate in both short- and long-term planning where technical matters were involved.

Dudley Maurice Newitt (1894–1980) had begun his career as an Assistant Chemist at the Ardeer factory of Nobel Explosives. This was interrupted by the First World War when, as a junior officer in the Sikh Regiment, he saw service in the North-West Frontier of India, Mesopotamia and Palestine. He took part in the historic entries into Damascus and Jerusalem. In 1918 he was awarded the Military Cross for his part in the capture of Samaria. On demobilisation he entered the Royal College of Science (later Imperial College, London) to study chemistry. After graduation he embarked on research in chemical engineering and became a leader in the field of high-pressure technology. He was promoted to Reader in 1936 and to Professor in 1946 and was elected to the Royal Society in 1942. Subsequently, after the war he became the first Courtauld Professor of Chemical Engineering at Imperial College and was later President of the Institution of Chemical Engineers. Newitt’s tenacity of purpose and resolution were major factors in his leadership of SOE’s technical development. His training in chemical engineering and his military experiences in the First World War meant that he was in a good position to make realistic assessments of proposed projects and to curb some of the more fantastic ideas that were propounded from time to time. He was outgoing, clubbable and his good sense and natural kindliness ‘tinged with a delicious sense of irony’ made him a notable leader. His slightly twisted yet disarmingly friendly smile usually meant that he was about to fire a challenging question to which he expected an equally incisive reply. There were those, it is said, who looked upon him as a typical absent-minded Professor. If that was how he appeared to some, then it was almost certainly a deliberate pose concealing his efficiency. The energy and drive he put into his job gave little support to this view.

On his appointment Newitt joined an embryonic organisation which, as a whole, attracted suspicion and lack of support from SIS, was looked upon as unethical by the Royal Air Force and (not without good reason) unqualified to venture into marine design by the Admiralty. Consequently, SOE was forced to work independently on a series of projects from scratch. It urgently needed specialised items of equipment to carry out its primary tasks but it had little expert knowledge on which to draw so had to set about learning, inventing and developing them itself. The nucleus of the research structure consisted of the small group of engineers and scientists of the Experimental Section at Aston House. Already at The Frythe was a Wireless Section working on radio communication equipment. Since its work was to become closely linked to that of Station IX, it is appropriate to include an account of it in this book (see Chapter 12).

The major areas in which research and development were to be directed included: chemical and physical sciences dealing in the widest sense with the application of special operational devices, explosives, incendiaries and fuses; the engineering of weapons, waterborne craft and vehicles; medical and clothing supplies; camouflage to disguise or conceal the presence of various devices; operational research to ensure that requirements were properly assessed, trials conducted and quality maintained; and means of getting supplies to the Resistance movements.

His group was also charged with maintaining technical links with missions abroad and with UK research resources in Government scientific circles, industrial research organisations and the laboratories of academia.

Newitt set up his HQ at 64 Baker Street with a small staff. He had to build up a team of first-rate scientists and technicians to meet the research and development needs of the rapidly expanding organisation. He looked for recruits beyond the business, banking, civil service and military establishments which had dominated SOE up to that time, eventually gathering some 500 people covering a wide range of skills and experience.

The division of responsibility between the research, development and supply activities of the AD/Z Directorate was loosely defined, partly because of the small number of people involved and overlapping interests. One of Newitt’s first tasks was to rationalise the situation by separating the Research and Development functions from the Production and Supply Section. The Experimental Section was therefore transferred in July 1941 from Station XII to Station IX. Here they would have greater freedom from the pressures of production. Station XII was now to concentrate on taking equipment from prototype to full production, while Station IX became the main source of research for SOE.

During 1941–42 the structure of the DSR evolved and for the rest of the war consisted of the following main sections:

•  HQ Section at 64 Baker Street was in overall control of the R&D activities.

•  Experimental Section at Station IX (shown on organisational charts as Physico-Chemical Section), which was concerned with a wide range of physical and chemical problems.

•  Engineering Section, also at Station IX, with sub-sections dealing with weapons and water-borne craft.

•  Camouflage Section, initially at Station IX but soon moved to Station XV, was responsible for development of a wide range of materials and methods of concealing sabotage and subversive equipment.

•  Operational Research, working mostly from Station IX but also calling on the facilities and personnel of Station XII and HQ, ensured that operational requirements were properly assessed, trials conducted and quality monitored. It operated through the User Trials Section and later the Air Supply Research Section.

The primary sections of this research structure were broken down into sub-sections, sometimes of only three persons, one of whom was an expert in his field. Newitt knew well that he wouldn’t get the best from a rigid organisation so the one he drafted on paper was flexible and had, in reality, very blurred boundaries. There was a good deal of collaboration between different groups, while the flexibility and freedom from unnecessary bureaucratic constraints gave people the opportunity to come up with and develop their own ideas.

HEADQUARTERS SECTION

As well as having overall control of the research and development activities, HQ was also the route through which new ideas and projects were fed into the programme. It therefore had to maintain technical links with Country Sections and Overseas Missions and was involved in operational activities through a Technical Planning Officer (DSR/OP) who worked in association with SOE’s Technical Intelligence Section.

In late 1943 the research and development work of SOE came under scrutiny following a reorganisation in its highest ranks. On 9 September 1943 Sir Charles Hambro stood down and Gubbins, newly promoted to Major General, became the head (CD) of SOE. Lt Col Sporborg became the Vice Chief. Within a few months Sporborg had carried out a review of the procedure for research and development in SOE. He decreed that the overall policy of research, priorities of work, and progress of development and production should be overseen by a permanent committee, the HQ Research and Production Committee. It was to be chaired by Col Barry and comprised a group of SOE ‘top brass’, including Davies and Newitt. At the first meeting on 4 December it was ruled that work at Station IX would henceforth be in accordance with the committee’s policy and priorities. To maintain some degree of flexibility over urgent demands, etc., the procedure was, however, not to apply to research, development and production in respect of ad hoc operations. Shortly after, another committee, the HQ Wireless Research and Production Committee, was created, again chaired by Col Barry.

The files do not record the extent to which these Committees affected the work of the DSR Section since they were, to a large extent, concerned with setting priorities for production. However, in anticipation of the likely length of the war, some longer-term projects which were deemed unlikely to reach fruition before the end of hostilities were cancelled. Otherwise, these Committees had no great influence on the day-to-day running of the DSR Section other than stressing the urgency of the work to those who were in any case already committed to their jobs.

Ideas for new projects would have come from any of several sources. Agents returning from the field often identified the need for a means of carrying out a particular operation; the Training Sections were similarly able to pinpoint deficiencies in existing equipment and suggest ways of overcoming them; Country Sections often expressed a wish to be able to tackle specific targets; and, last but not least, ideas flowed regularly from the scientists at Station IX, while Station XV produced a large number of camouflaging devices, some of them bizarre or impracticable. The general public and press from time to time also came up with what they envisaged as ‘war winners’. Their contributions had to be considered carefully and assessed in case they contained any practicable new ideas. One senior SOE member, Bickham Sweet-Escott, wrote that, by 1942, suggestions for both equipment and targets were pouring in from the field. Agents needed advice on how best to sabotage dock gates, telephone exchanges and power transformers. They wanted to know how much explosive was needed to destroy a Ju 52 and where best it should be placed. Answers to these pressing questions required research and experiment if the agent was to be successful and escape to fight on. Most of these requests were for methods of using standard explosive charges on particular targets. But where a technique had been developed for attacking a specific type of regular target it was only a short step to designing a device to carry this out more efficiently.

Before starting any major work on a new project it was necessary to have a clearly stated Operational Requirement (OR), including a specification of the range of conditions under which the device would be used. At an early stage proposals were given preliminary consideration at 64 Baker Street before being passed to Station IX, where they formed the subject of discussion at one of the weekly meetings of senior staff chaired by Dr E.G. Cox. If the feasibility of meeting the OR was established then detailed design was put in hand. Development then usually involved a sequence of laboratory tests and design improvements leading to a prototype. After preliminary user trials the device would be passed to Station XII to produce a production prototype and to arrange for mass production. The sequence was monitored in its later stages by the Trials Committee whose role is discussed later.

In assessing a new device a number of important considerations had to be kept in mind. A primary requirement was obviously that it should be technically sound, but it was equally important that it would perform under all likely conditions of use. Many operations had to be carried out at night, often in wet and cold weather and wearing gloves. The heightened nervous tension occasioned by the need to carry out the operation in haste and in secrecy placed extra emphasis on the ease of handling. Moreover, in many cases the agent would not have been fully trained in the use of all devices so that simplicity of operation under adverse conditions was essential. Furthermore, all devices had to incorporate adequate safety features to prevent premature activation which could expose agents to additional hazards over and above those inherent in their task. The greatest attention had to be paid to the avoidance of circumstances in which an agent, already at high risk from the nature of the operation, was let down by the shortcomings of the equipment. It was imperative that the extreme bravery of dedicated operators should not be compromised by technical failure or inadequate safety features.

Although the forefathers of SOE – Holland, Grand and Langley – were military men, when the new organisation was formed its leaders were drawn largely from the City Establishment and their recruitment was mainly through personal acquaintances: when Newitt set up the DSR organisation he sought people with a scientific and technical background which meant turning to the universities and industry as his main source of manpower.

One of the first scientists to join the HQ was Dr (later Colonel) B.K. (Bertie) Blount who had been an early recruit to SOE. Blount was born on 1 April 1907. The family had a military background, his father having been an artillery colonel who was awarded the DSO in the First World War. His mother was the daughter of a major general. He studied organic chemistry at Trinity College, Oxford, where he worked for Sir Robert Robinson on the colouring matter of a particular lichen which only grows on apple trees. He studied for a doctorate at Frankfurt University, and after three years as Dean of St Peter’s Hall (later St Peter’s College, Oxford) he joined Glaxo as Head of their Chemical Research Laboratory.

Blount was commissioned into the Intelligence Corps in 1939 and soon was seconded to SOE. When Newitt was appointed DSR in 1941 Blount joined his HQ Section as DSR/B. He was in effect Newitt’s roving liaison officer and kept in touch with several Sections of SOE. His quiet charm and slightly eccentric manner gave him easy access to new surroundings. He took a realistic view of SOE’s activities. He regarded it as part of his job to ‘explain to over-enthusiastic officers that they would be better off using traditional methods of killing than the various gadgets that they asked scientists to devise’. This was perhaps a dig at some of the crazy ideas that emerged from Station XV. He was keen that equipment was assessed under realistic conditions and he involved himself among other things in the testing of the waterproof suit enabling parachutists to drop into water. In 1943 he had taken an interest in various user trials but he left it to the newly established Trials Committee to organise them on the ground.

In 1943 Blount was parachuted into Greece to liaise with the various factions to assess the performance of SOE stores and to ascertain whether there were operational requirements which had not been properly appreciated in London. His report, which does not seem to have survived, made good travel reading but added little to knowledge already available from established agents on the spot. In much the same way in 1944 he was infiltrated into remote Southwest China. He was able to move toward the coast relatively easily and to report that the Japanese forces were thinly spread. Again he wrote an interesting travelogue but with little important military content. He obviously enjoyed this mission. He did, however, bring back the story (possibly apocryphal) of the agent in China who broke the stem of his favourite pipe. His interpreter offered to take it to the nearest village to get the woodcarver to make a new one. After a few days he returned and proudly presented the new pipe. It had been faithfully reproduced: it was in two pieces with the broken ends carefully copied!

Towards the end of the war Newitt and his group were asked to provide a scientific assessment, under the code name Operation Foxley, of the possible means by which Adolf Hitler might be assassinated, including the use of bacteria and poisons. Blount was sceptical. He commented that ‘the possibilities of poisons have been much over-rated by popular belief and popular fiction, both now and in the past’. This did not stop the press writing the headline for his Times obituary: ‘Scientist who devised a scheme to assassinate Hitler using anthrax’. After the war Blount served on the Allied Control Commission in Germany and was appointed Director of Scientific Intelligence at the Ministry of Defence. He subsequently held a number of high-profile public positions until he retired in 1966 and died, aged 92, in 1999.

Later Newitt was joined at HQ by Lt Col J.W. Munn, RE, who had been with SOE from the beginning, having been Chief Instructor at the Arisaig Training School and later in charge of Massingham, the SOE North African organisation in Algiers. Munn took a particular interest in the user trials and took part in several.

EXPERIMENTAL SECTION

One of the earliest members of Station IX was Colin Meek (DX/1) who was in charge of the Explosives Sub-Section. He had been seconded to Section D early in 1939 from the Research Department at Woolwich Arsenal where he had been involved in the development of plastic explosives which were then just coming into use.

Meek was an experienced explosives expert whose wide knowledge and good sense contributed greatly to the work of the Section. It is unlikely that he was at all concerned that he had not been given leadership of the Experimental Section and had to work with, and to some extent under, two ‘outsiders from academia’. The structure of the group was, in any case, very informal and any minor personal problems, if they existed, did not prevent them from forming an enthusiastic, hardworking and happy team.

To strengthen the scientific basis of Station IX Newitt recruited Dr (later Professor and Sir Gordon) E.G. Cox with the symbol DSR/X in January 1942 to take charge of the laboratories at Station IX. Cox, born in 1906, was a First Class Honours graduate in Physics from the University of Bristol, whose interest in X-ray crystallography developed when he worked at the Royal Institution under Sir William Bragg, the ‘Father’ of X-ray crystallography. He moved to a lectureship in chemistry at the University of Birmingham where he elucidated the crystal structures of several inorganic and organic compounds. He became particularly interested in the crystal structures of explosives. One of the results of the X-ray analysis of a crystal is the so-called electron density map of the molecule which reflects the shape of the molecule. Cox was one of the pioneers of this technique. He was intrigued by the fact that in the recently developed explosive PETN, the four arms of the molecule were arranged in the form of a swastika. He commented that this perhaps symbolised the role of PETN in the fight against Nazism!

Cox had joined the Territorial Army in 1936. Although mobilised at the outbreak of war, he was returned to the University by the end of November and to the University Training Corps. He led an Advisory Group of the Ministry of Supply where he was involved in the problems of explosive production. So his appointment to Station IX was particularly appropriate. Cox, known inevitably as ‘Pippin’, led the experimental group with tact, humour and good sense. He took a close and critical interest in the full range of problems facing the Station and not infrequently proposed highly original ideas for their solution. Later in the summer of 1944 he went, as a Lieutenant-Colonel, to France as a Technical Staff Officer where he was employed in a succession of liaison meetings with the Underground on V-2 rocket sites and counter sabotage activities. His interrogation of members of the Belgian Resistance Group G revealed valuable evidence on their highly successful sabotage work during the occupation.

After the war, Cox was appointed to the Chair of Crystallography at the University of Leeds. He also continued his interest in explosives including the problem of the initiation of dust explosions by an electrical discharge. He was elected to the Royal Society in 1954, became Secretary of the Agricultural Research Council and was knighted in 1964. He died on 23 January 1996 at the age of 90.

In the autumn of 1942 the scientific strength of Station IX was further increased by the appointment of Dr (later Maj) Douglas Everett who was born in 1916. He had a family military background since his father had been a regular soldier in the Middlesex Regiment and had served in France, Egypt and Northern Ireland and was recalled in 1940 to command a Company of the Pioneer Corps for the duration. Everett had been in the OTC at the University of Reading where some of his left-wing student contemporaries could not understand how he could reconcile being a Corporal in the OTC with his chairmanship of the Student Peace Society.

After gaining a first class degree in Chemistry at Reading University he was a Ramsay Memorial Fellow at Balliol College, Oxford, and studied for his DPhil in the Physical Chemistry Laboratories at Oxford as a member of a team under Professor C.N. Hinshelwood working for the Ministry of Supply on chemical defence with particular reference to respirators and active charcoals. He thus had links with the Chemical Defence Establishment at Porton Down.2

Everett’s route into SOE followed what had become a familiar pattern using one of the various ‘grapevines’. His supervisor at Oxford, Hinshelwood, was approached by Newitt asking whether he knew of someone suitable to ‘join him at the War Office’. He suggested Everett, who was called for interview by Newitt at 64 Baker Street in September 1942. At this stage he had little idea of what the job involved. The title Inter-Services Research Bureau was obscure. Over lunch Newitt gave little away and Everett was not told much either about the work he would be doing or about the organisation for which he would be working. Newitt felt strongly that the lessons of the failed Dieppe Raid a few weeks before should be learned and tackled scientifically – a policy which in other hands led to the development of Operational Research as a scientific discipline. Newitt implied that Everett might be required to observe operations in the field. A couple of weeks later, during which Everett would have been positively vetted by MI5, the two lunched again and this time Newitt, accompanied by Davies, outlined a little more clearly the true nature of ISRB and its role as a sabotage organisation. At this stage the initials SOE were not revealed. Everett was told that he would need to go on training courses3 to acquaint him with the conditions under which subversive operations had to be carried out and to familiarise himself with the range of equipment involved. He would be given the same training as an agent but would not be expected to partake in operations in the field. The objective was to enable him to appreciate, under nearly realistic conditions, the problems encountered by agents and to use this knowledge in assessing the design of new weapons and their employment. Accordingly, Everett was sent on a shortened paramilitary course at Arisaig in the Scottish Highlands. The course included instruction in the use of explosives, weapons and various booby trap devices. Also included was a short paranaval course at Mallaig, which curiously enough never appeared in the accounts of others who attended this course and received only passing reference in Rigden’s introduction to SOE Syllabus. This part included instruction in the use of Folboats (folding canvas canoes) in the attack on shipping in harbours. A night-time exercise in Mallaig harbour involved placing a limpet mine on the hull of the island steamer using the recently developed limpet placing rod. This was accomplished successfully and quietly. However, on inspection the following night it was found, when the ferry returned from its daily run, that the limpet had been washed away. Clearly there was a need for improved magnets. The exact purpose of the paranaval course was not at all clear. It lasted only a couple of days and involved only small boats. The course was based on a rather fine luxury yacht in the harbour and was run by two individuals who had, it was said, before the war managed one of the high-class Piccadilly nightclubs (thought to be Quaglinos). Life on board was well supported by lobsters and malt whisky. It looked, from the point of view of the student, a very comfortable and easy war job! It is difficult to know how long it went on – there seem to be no references to it in existing SOE records.

There followed the Beaulieu course on propaganda, surveillance, coding and briefing on the German Army and Security Forces. It included a couple of daytime exercises on following and avoiding being followed and on ‘casing’ and later breaking into one of the other houses in the area. The night-time SS-style interrogation was, he suspected, less dramatic than that to which real aspiring agents were subjected.

Equipped with the knowledge and experience gained on these two courses, Everett was posted to Station IX at The Frythe on 18 November 1942, shortly before his twenty-sixth birthday, when he became Cox’s deputy and acquired the symbol DX/14. Later as D/BT he was put in charge of the User Trials Section and also was responsible for the Air Supply Research Section. This involved him in two overseas liaison visits, to the Middle East and the Far East, to assess the performance of equipment in those theatres.

After the war Everett held Fellowships at Oxford, was a Professor of Chemistry at University College, Dundee (University of St Andrews), and later at Bristol. He was elected to the Royal Society in 1980 and retired in 1982.

By the autumn of 1942 the Experimental Section at Station IX consisted of just over a dozen scientific staff together with technicians and secretaries. It was headed by Cox (DSR/X) with his deputy Everett (DX/14).

EXPLOSIVES SUB-SECTION

Meek was in charge of the Section and was concerned with the use of explosives for specific targets. This required detailed information on the target so that the charge could be designed to be placed at the most vulnerable part. In this he was in close contact with Lt Col G.T.T. Rheam, whose Training School (STS 17) at Brickendonbury near Hertford was particularly concerned with industrial sabotage. Meek and his group were responsible for the design and construction of the charges for Operation Gunnerside, the attack on the heavy water plant at Vemork in Norway.

Meek was ably assisted by Douglas A. Barnsley (DX/1a) and Charles Erwood, whom he had brought with him. Barnsley is remembered by some for the useful little Austin Seven car he ran while Erwood, a good photographer, lost a finger when a device exploded in his hand. Capt Charles Critchfield, RE had been a ship’s engineer officer before the war, visiting many European ports, and John Collins was in charge of the fuse-testing laboratories at Station IX but was handicapped because they were under-equipped. He subsequently went to the USA on a purchasing mission and did not return to The Frythe. This responsibility was taken over by John T. van Riemsdijk (DX/3), who designed and supervised the work of the Thermostat Hut.

The Explosives Sub-Section was reinforced in 1943 by the arrival of the 32-year-old Dr Gordon (later Sir Frank) Claringbull, a mineralogist and X-ray crystallographer who had been introduced to SOE by Cox. After graduating from Queen Mary College, London, he had been working on explosives for the Ministry of Supply on secondment from his post as Assistant Keeper at the Natural History Museum, where SOE had on the ground floor an extensive secret exhibition of their wares. Initially, Claringbull collaborated with Colin Meek’s group, but later in 1944 he moved to Baker Street to work on possible measures against the launching sites of V1 and later V2 missiles. This involved assessing intelligence reports (many of which had been collected by the Poles in Northern France) on the sites themselves and the routes by which they were supplied. Although the Poles had carried out some minor sabotage it is not clear whether SOE had any plans for largerscale attacks. Claringbull was promoted to the Directorship of the Museum in 1968 and retired in 1976, having been knighted in 1975. He died on 23 November 1990.

INCENDIARIES SUB-SECTION

The Incendiaries Sub-Section, which again was inherited from Section D, was led by Maj O.J. Walker (DX/2) who had been recruited from University College, London. He was joined later by Dr C.H. Bamford who had been working at Cambridge on alkyl boron compounds, some of which were spontaneously combustible when exposed to air. In fact, none of these candidate compounds proved to be useful as incendiary agents. This group was, as described later, concerned with the design of the incendiary for Operation Braddock. Bamford was also a near-professional standard violinist who spent many evenings practising in his office. After the war he joined the newly created Courtauld Research Laboratory at Maidenhead, as did several other ex-SOE people. Subsequently he was appointed Professor of Industrial Chemistry at the University of Liverpool and was elected to the Royal Society in 1964. He died in 1998. Among Walker’s younger colleagues was David H. Malan (an Oxford chemist – see how the network operated) who later joined Courtaulds, changed to medicine and became a consultant psychologist at the Tavistock Clinic. Another chemist, David Levi also joined this section working on novel incendiaries.

FUSES AND SMALL MECHANISMS SUB-SECTION

Small mechanisms were the province of John Cotterill who came from Courtaulds. He was a highly skilled small mechanisms designer whose previous experience had been in the design of spinning machinery. He was a perfectionist and his ability to foresee and avoid problems in transferring a design from a prototype to production made him a particularly valuable member of staff. John T. van Riemsdijk was an engineer who was knowledgeable about continental railways and developed the Imber Railway Switch described in Chapter 8. After leaving SOE in 1946 he enjoyed a period manufacturing clockwork devices before joining the staff of the Science Museum in London, eventually becoming Keeper of Civil and Mechanical Engineering. He was responsible for laying out the National Railway Museum at York and for writing several books on engineering history.

Also attached to this group were L.G. Wilson, B.H. Chibnall and P.T. Trent.

PHYSIOLOGICAL SUB-SECTION

The Physiological Section was headed by Dr Paul Haas (DX/3) who had an assistant, Mr Glascock. Dr Haas had been a Reader in Plant Chemistry at University College, London, and a lecturer in Physics and Chemistry at the Royal Botanic Garden at Kew. He had an encyclopaedic knowledge of plant and medical chemistry. Born in 1871, he was almost totally bald and wore steel-rimmed spectacles. To many he was the archetypal scientist, a forbidding character at first meeting but in fact a mild, soft-spoken and kind person. This hardly matched his role in SOE, where he was deeply concerned with, among other things, drugs and poisons. Younger people stood somewhat in awe of him, partly because of his age and experience but mainly because of his very high scientific and ethical standards. Haas was to become involved with both the chemical toilet and the system for the removal of CO2 from the Welfreighter.

In 1943 Dr A.G. (Sandy) Ogston was recruited by Everett and became a member of Newitt’s group. Ogston in turn brought in Callow. Ogston was a biophysical chemist and a Fellow of Balliol College, Oxford where he also taught medical students. He was a tall, bearded Scot with a lively sense of fun, who had spent the early war years working with Professor R.A. Peters’s external Ministry of Supply team seeking treatments to minimise the effects of mustard gas. Several colleagues at the time were used as guinea pigs and many carried scars on their wrists where the proposed treatment had failed. In fact, no satisfactory solution to the problem was found. Ogston’s main activity in SOE, besides taking an active part in a number of field trials, was in devising compact ration packs and medical kits, partly for SOE agents but also for the Jedburgh teams – groups of three serving officers to be dropped after D-Day to cooperate with and coordinate the operations of the SOE Resistance groups. The ration packs had been designed to provide a balanced diet, making use of the evolving technology of the food manufacturers in the production of dehydrated concentrated foods. Alternative formulations were developed for use both in arctic and tropical areas. Ogston’s lively sense of humour extended to his daily life. He commuted between Oxford and Baker Street by train. In those days railway carriages were divided into compartments, each seating up to eight passengers. Sandy liked to have a compartment to himself and would therefore arrive in good time for his train, find an empty compartment, ensconce himself in it and take out his latest Fair Isle knitting project, the pattern for which he invented himself as he went along. Old ladies peering into the dimly lit compartment and seeing a bearded man knitting did not venture into such an eccentric situation. But Sandy’s sense of gallantry would certainly not have allowed such a person to stand in the corridor. Back in Oxford after the war, Sandy was offered and rejected several Chairs but was finally persuaded to accept the post of Professor of Biophysical Chemistry at the Australian National University in Canberra. He returned to Oxford in 1970 as President of Trinity College. He was elected to the Royal Society in 1955 and died in York in 1996.

In his work on dehydrated concentrated foods Ogston sought the collaboration of Lt Col Geoffrey Bourne, an Australian whom he had known in Oxford and who was now in charge of research and development of rations and physiological problems for the SOE forces in South East Asia. Later he had a distinguished academic career in medicine, having been the Nutritional Adviser to the British Military Administration in Malaya, and Vice Chancellor and Professor of Nutrition at St George’s University, Grenada, in the West Indies. Ogston, in collaboration with Dr Haas and Bourne, designed a compact medical kit which fitted into a flat cigarette tin. As well as containing basic items, it also had self-inject morphia tubes for use in relieving pain.

Later in 1943 Haas was joined by Dr Ken Callow, an RAF Squadron Leader who had seen service on the North-West Frontier of India but had been posted back to the UK on medical grounds. Callow had graduated from Christ Church College, Oxford, in 1923 with first class honours in Chemistry. He had a short period in industry and then studied for his DPhil on aporphine alkaloids. He joined the National Institute for Medical Research working on vitamin D, which he was one of the first to purify. On the outbreak of war, despite the fact that he was in a ‘reserved occupation’, he succeeded in persuading the MRC to allow him to join the RAF, where he was trained as an armaments officer. In India he was responsible, with the minimum of equipment, for defusing several 500-lb bombs which had failed to explode. He suffered several attacks of malaria and returned to the UK and to SOE, where he collaborated harmoniously with Haas. One incident in which he was involved must have become widespread knowledge for it was recounted independently by at least Cox and one of the secretaries, Miss Agnes Kinnersley. A small stone jar was found by the Army and suspected of being a booby trap. In view of Callow’s experience in defusing bombs it was sent to him. It contained a liquid which was looked upon with suspicion. Callow extracted the liquid and subjected samples to a variety of tests without finding anything noxious in it. He then suggested to a colleague that they should try the ‘organoleptic’ test. He produced two glasses and expected his colleague to follow him in tasting the suspicious liquid. It turned out to be excellent gin – but it might have been something lethal!

Callow also features in another novel technique derived from his experience in India. When he was serving on the North-West Frontier an isolated outpost telegraphed asking that a supply of eggs be dropped to them. Perhaps this was a joke request but Callow took it seriously. The solution was to put a chicken in a brown paper bag and drop it from a low-flying aircraft. The bag protected the struggling chicken from the effects of the aircraft’s slipstream just long enough for it to break out of the bag and flutter to the ground. In 1945 just the same technique was used to get pigeons to the Resistance groups in Belgium. It is not known whether Callow was responsible for this application. Callow later worked at Baker Street on problems of warfare in the tropics: this will be discussed later. After the war, Callow resumed his scientific work, in particular on the synthesis of cortisone. He was elected to the Royal Society in 1958 and died in 1983.

OPERATIONAL RESEARCH AND TRIALS SECTION

Further increase in the staff of Station IX followed in 1943 when Dr Richard Moggridge, another Balliol chemist, joined the Trials Section. As the User Trials commitment increased, he spent an increasing amount of time on this work. After the war he joined the Courtaulds research laboratory at Maidenhead but died suddenly in 1947. Capt George Brown, a chemist from Magdalen College, Oxford, joined the User Trials group in 1943 and played a major part in its activities. Brown had been called up on graduation but soon found the desk job allocated to him too boring and succeeded in getting transferred to ‘Special Duties’, which meant assignment to SOE. He, too, was trained at Arisaig, Beaulieu and Ringway and had much the same experiences as those described by Everett. In fact, Brown and Everett were the only members of Station IX who had been subjected to the SOE training course. It is unlikely that either of them was ever considered for despatch to the field – if only because neither of them had adequate language skills. He carried out many trials of the Sleeping Beauty submersible canoe and developed the fog signal method of initiating explosions on railway tracks. In 1944 he was seconded to the Services Reconnaissance Department in Melbourne – the Australian branch of SOE – to work on, among other things, methods of attacking wooden vessels such as Japanese-commandeered Chinese junks. Brown returned to the UK in 1946 to become chemistry master and later Housemaster at Eton College until his retirement in 1964. He wrote several highly successful chemistry text books. His latest book The Big Bang, a History of Explosives deals with many topics in which his service with SOE had given him an interest.

Among others who served at Station IX on the experimental side was the Canadian ex-Rhodes Scholar, Gordon Davoud who had run a small extramural group in Oxford working on fundamental problems associated with Time Pencils, of which more later. He spent the latter part of 1944 at Station IX. Another Canadian, Dr Roddy E. Smith joined Station IX in the summer of 1944 but died tragically in a swimming accident in North Cornwall. Two serving officers were added to the team responsible for user trials. The first was Maj Gerry Bryant, RE, MC, an Irishman who had lost a leg when fighting with the Commandos in Syria and had been awarded the Military Cross. As a result he had a deep antipathy toward the French. He was at Station IX as DSR/OPS for much of 1944 and played a valuable and efficient role in the organisation of trials. He retired at the end of 1944 to join the Colonial Service, where he rose to become Colonial Secretary of Barbados and the Administrator of the British Virgin Islands and of St Lucia. He was created CMG and CVO for his work. On his retirement he has played an active role in several public bodies. Maj Stuart Edmondson also spent much of 1944 and 1945 as a member of the Air Supply Research Section (ASRS) where he was responsible for the organisation of several major trials. Much of the administration of the ASRS and links with operational sections was channelled through Baker Street and was in the capable hands of Capt P.A.C. Howlett who also took part in the trials programme.

From the end of 1943 the American Office of Strategic Services (OSS) had a liaison officer at the Frythe. The first was Lt E. Charlton Crocker, often seen resplendent in smartly pressed pink pants and dark green jacket. In April 1944 he was replaced by Lt Bob Daley who was an equally colourful character. During July and August he was joined by Lt S.W. Cutler. Although at the higher levels SOE and OSS did not always see eye to eye, the relationships at the research level were always cordial and the enthusiastic participation of OSS personnel in the trials programme was valuable.

No account of the Research and Development Section’s personalities would be complete without mention of a figure who comes and goes in the story. He is Dr F.A. Freeth who had been associated with Section D from the outbreak of War and on their move to Aston House in 1940 had become a full-time member. Freeth was a physical chemist with wide industrial experience. He had been with Brunner, Mond and Company (later to become Imperial Chemical Industries Limited) during the First World War, where he had been concerned with the production of ammonium nitrate, an essential ingredient of many explosives. He was a strong advocate of the close links between fundamental science and industrial processes. He was an ardent admirer of the Dutch school of physical chemistry and in particular their use of the Phase Rule, a somewhat neglected but very important scientific principle. By applying this rule he was able to predict the ideal conditions for the crystallisation of ammonium nitrate from a solution of ammonium sulphate and sodium nitrate and so improve greatly the production of this important chemical. Indeed, he would claim that his work had been a major factor in the maintenance of supplies of explosives in the First World War and hence to the Allied victory. He became Director of the Alkali Division of ICI but a breakdown led him to relinquish this post. It is clear that in the pre-war years he had been in contact with various secret agencies within the Government which led to his association with Section D. His name disappears from the formal SOE papers. However, he continued to have close links with SOE HQ and maintained a liaison rôle across the organisation’s technical sections. For some time he lived at The Frythe. He was nominally a supernumery adviser to Newitt but in practice a stimulating influence throughout the whole of Station IX. He will be remembered as an exuberant and compulsive talker with a host of stories. He claimed to have some credit for the discovery of polythene. It was on his initiative that the Dutch techniques of high-pressure chemistry were adopted and developed by ICI, research which provided the technical expertise which led to the discovery of polythene. An indication of his somewhat eccentric character was that he always wore a black skull cap. To those who assumed that he was Jewish he pointed out that its sole purpose was to keep his bald head warm! One of his party tricks was to challenge one to give the value of π. Most of the team could get as far as 3.141 . . . but Freeth would continue for another few dozen digits. It is not recorded whether anyone checked the correctness of his response. Always concerned with the dependence of industry on a supply of competent scientists, he was influential in persuading ICI to establish the ICI Fellowship Scheme to enable young scientists whose work had been interrupted by the war to return to academic life.

ENGINEERING SECTION

The Commanding Officer of Station IX and Head of the Engineering Section was John Robert Vernon Dolphin who had been born in 1905 in Chester. After initial schooling at Rhyl, he attended Marlborough College and the United Services College before going on to Loughborough College of Engineering. He was apprenticed as a pupil from January 1928 with the Hydraulic Engineering Company in Chester. Later, as manager at the Austin Hoy Company from 1930-34, he invented the Hoy Double Box Coal Cutter Chain and reputedly demonstrated it personally in coal mines. He joined the Army and was made Lt Colonel when he took command of Station IX. He is best remembered for his development of the small submersibles and the parachutists’ mini-motorcycle, and for his attempts to interest the Australian Forces in the former. Between 1946 and 1950 Dolphin was Managing Director of the Corgi Motorcycle Company, where he exploited his experience with the Welbike; Dolphin Industrial Developments Ltd and Hydraulic Developments Ltd. He was then appointed Chief Engineer of the Atomic Weapons Research Establishment at Aldermaston, receiving a CBE in 1956 before spending two years as Engineer-in-Chief at UKAEA. There followed Joint Managing Directorships at Lansing Bagnall Ltd, the fork-lift truck manufacturers, and J.E. Shay Ltd before becoming a Director of TI (Group Services) Ltd from 1964–68. He was credited with a number of inventions including the Harrier Folding Jeep and the Lina-Loda Freight Handling Machine. Dolphin died on 2 May 1973 at the age of 68.

One of the leading engineers at Station IX was John Irving Meldrum, a Liverpudlian born in 1917. At Merchant Taylors School in Crosby he won a scholarship to Liverpool University, where he was awarded the Graduate Scholarship in 1939 and the William Rathbone Medal. In addition to gaining a first class honours BEng in 1939, he also gained a first class honours BSc from London in 1938.

Upon call-up in 1940, Meldrum joined the Royal Engineers at Shorncliffe in Kent and soon took command of 141 OCTU. He was engaged in bomb disposal work in the Portsmouth area, which included the Isle of Wight. Almost a year later he was promoted to Captain and found himself posted to ISRB in June 1942 as engineering assistant at the engineering experimental establishment. Here he worked on the design, progress and development of midget submarines. Together with Dolphin and Porteous he was credited with the design of the trim valve for these craft.

During the winter of 1944–45 when the Chief Engineer, Col Dolphin, was away he took over and was directly responsible to Newitt for a section of six officers and 194 tradesmen. In March 1945 responsibility for the establishment changed from SOE to the Admiralty and Meldrum became answerable to Commander G.E. Williamson. After the war he joined the No. 2 Laboratory of Courtaulds in Coventry as a research engineer on textile machinery.

Working alongside Meldrum was Hugh Quentin Alleyne Reeves who had been born in Seaford, Sussex in late 1909 and attended Harrow School and Cambridge University, from where he graduated with a second class BA in Engineering in 1931. He joined J.H. Robinson and Co. of Liverpool as an assistant manager and in 1936 moved to Hazlehurst Consulting Engineers as a partner. He soon became joint managing director of the company and was concerned with boiler and electrical generating plant and water services. He was commissioned into the Royal Army Service Corps. Maj Reeves was probably the most prolific of engineering designers at Station IX, being concerned with a variety of projects from the Welrod and Sleeve Gun to the buoyant limpet and sucker device. He finished the war with the rank of lieutenant colonel. Postwar, Reeves became involved with the noise suppression of jet engines and tragically was killed while working on one.

Durward (‘Dagwood’) W.J. Cruickshank, born 1924, arrived at Station IX in late July 1944 straight from an engineering course at Loughborough. C.P. Snow (who with Julian Huxley and Dr Bronowski starred in the BBC Brains Trust programme) travelled round Britain’s universities seeking talent for the Allied war effort. One day he interviewed Cruickshank at Loughborough and sent him off to Station IX for further vetting. He worked on the Welfreighter with John Oxford under John Meldrum and celebrated his twenty-first birthday the following spring. He was involved in a great deal of design and testing on the vessel both at The Frythe and at Fishguard before leaving early in 1946 to join Cox’s X-ray group at Leeds. He moved to a Chair in Chemistry at the University of Manchester Institute of Science and Technology and was elected to the Royal Society in 1979. Assisting Cruickshank was Meldrum’s right-hand man, Eric Porteous, a civilian draughtsman who was also involved occasionally at Fishguard.

* The undermining of enemy positions by tunnelling and detonating explosives beneath them.
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