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However, Board ofTrade officials were generally keen to utilise 
German developments, as were British defence personnel actually 
serving in Germany. Similarly American military personnel in 
Germany were initially more enthusiastic than State Department 
officials at home. Indeed, it was the value put on German science 
by the military of both allies that led to mutual suspicion and 
competition between British and American officials actually on the 
ground in Germany, as glimpsed from Putt's remarks above. Both 

groups were excited by the new technologies they had found and both 
considered their own governments to be irresolute in forming plans 
to utilise German personnel. Both groups reported to their home 
administrations that the other ally was being less scrupulous than 
themselves about former Nazi affiliations among the candidates in 
order to request greater urgency.45 

In Britain the arguments for an expedient approach came quite 
quickly to dominate policy, while some moral doubt still was felt in 
American government circles over the question and it was said that 
German scientists often migrated back to the British zone after tiring 
of waiting for US employment.46 

Thus a cipher telegram from the Cabinet Offices to the British 
Embassy in Washington on 14 February 1946 observed that: 

750 Germans evacuated from the Russian zone and frozen in the American 

zone may be released to Russian zone if not designated. [...] We have 

deferred from submitting a list of Germans solely because American 

policy is not yet determined. It would therefore be manifestly inequitable 
if our scrupulous regard for the proprieties should prejudice our chance of 

exploiting the Germans now detained.47 

A further telegram advised the embassy that the British list 
would be ready for exchange by 1 February and that 'we consider 
it not unreasonable to request crystallisation of American policy'. 
It suggested that if this were not forthcoming in a month 'we shall 
consider ourselves free to go ahead on a unilateral basis'.48 

There was now growing pressure from many areas of government 
and particularly the Board ofTrade and the firms themselves to extend 
the exploitation of German technique beyond the purely military 
sphere. This was a contentious issue and conflicted with what has been 
called the 'rigidly moral approach' of the postwar Labour government 
and the feeling that private industry and individual firms should not 
profit from the wartime sacrifice of Allied lives by gaining special 
access to the German work. 

Thus Stafford Cripps (now President of the Board ofTrade in the 
postwar Labour government) is said, initially, to have suggested that 
employment for the Germans in non-military industries in the UK 
was only tolerable if they were 'sucked dry of their knowledge in a 
short time'. 49 However, Arthur Woodburn argued that 'there is no 
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possibility of getting these men to put all they have into our research 
if the arrangement is merely to suck them dry and throw them back 
into Germany'. 50 Therefore, it was proposed, scientists and technicians 
brought to the UK would normally work for trade associations or 
research establishments, since the work done there might be expected 
to augment the capability of a whole industrial sector, rather than 
enriching particular companies or groups of individuals. 

These concerns were addressed by a scheme for civil industry 
administered by a panel chaired by Sir Horace Darwin, Director 
of NPL. This was announced by Stafford Cripps in parliament in 
December 1945, when he declared that 'it is the Government's policy 
to secure from Germany a knowledge of scientific and technical 
developments that will be of benefit to this country'. He remarked, 
perhaps disingenuously, that 'although we were generally ahead there 
are certain fields in which the Germans held a temporary lead'. 
The panel was to examine the requirements of British industry and 
to scrutinise the credentials of those whose names were put forward. 
Another role of the Darwin panel was 'to see fair play between the 
firms'.51 

Alongside the announcement of the scheme, measures were devised 
to pre-empt objections from labour organisations. A brief drafted 
by the Board ofTrade for issue by the Ministry of Labour offered 
arguments for employers to deploy. It suggested that 'it is evident 
that there must be some industrial technique in which [...] Germany 
has surpassed us. It is intended to bring certain German scientists, 
specialists and technicians [...] into civil industry [...] in order to 
gain the most up-to-date knowledge and perhaps save ourselves many 
years of research. The Americans and the Russians are exploiting the 
Germans in the same way'. It also stressed that the inventions and 
discoveries would be available to industry as a whole and that 'they 
will have no authority over British workpeople'. 52 

An elaborate system was set up to prepare the ground in the 
firms and local areas, with the Board ofTrade acting as go-between 
for the employers and the Trades Union Council (TUC).53 In 
addition, Sir Walter Citrine, as General Secretary of the TUC, was 
extensively briefed by the Board ofTrade, which stated that 'Germans 
would normally work in Government Establishments and Research 
Associations'. Although 'exceptionally they might find their way into 
individual firms Germans are, however, under a contract with the 
British government'. It added that: 

the number of Germans who will serve in this country will not exceed one 

or two hundred [...] no known pro-Nazis will be admitted [... ] only those 

Germans who have a real contribution to the national interest [...] the 
results of their discoveries and inventions will be available to industry as a 

whole. 54 
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Inevitably there was some negative publicity and officials noted 
that 'the Beaverbrook press were running the story in a big way' with 
'uninformed press criticism' and that a story in the Daily Mail for 
5 January 1946 reported that 'a rumour-monger [sic] is sweeping 
Barrow [...] the shipyard workers resent the arrival of former Nazis 
who are still pro-Nazi'.55 

However the British public displayed a remarkably sanguine view 
about the utilisation of German science and the superiority in many 
areas which this implied over UK technique. In December 1945 
Stafford Cripps opened an exhibition of German industrial products 
at Millbank which showed parts of Germany's wartime advances in 
science and industrial technique. It also sought to promote the British 
Intelligence Objectives Sub-Committee (BIOS) reports on German 
developments for British industrial use. These amounted to 1400 
reports on a great range of industries and techniques compiled by 
some 10,000 investigators. Cripps urged British industry 'to make the 
fullest and speediest use of the knowledge gathered [...] there was no 
time to waste'. Among the wonders promised were 'powdered white of 
egg which whips better than the real thing, a bath enamel you can hit 
with a hammer without chipping, the perfect baby food [...] and, for 
women of all ages "lizard" shoes and handbags, flexible, durable, dyed 
in rich shades and made out of haddock skin'. 56 

The Daily Graphic reported that 'we so often have occasion 
to criticise the obstructiveness of the Board ofTrade that it is a 
considerable satisfaction to be able to compliment its President, Sir 
Stafford Cripps, on the apparent thoroughness of his investigations 
into German trade methods'. The exhibition was intended to tour 
Cardiff, Birmingham, Manchester, Leeds, Nottingham, Newcastle, 
Glasgow, Belfast and Bristol. 57 

In October and November 1945, the RAE put on a display 
of captured German aircraft and equipment which included not 
only service types like the piston-engined Focke-Wulf Fw 190 and 
Messerschmitt Me 109, but also the Messerschmitt Me 262 jet 
fighter and secret types such as the twin jet-engined Arado Ar 234 
B-2 bomber which had not been used operationally before the fall of 
Germany. Jet engines, bombsights, communications gear, as well as VI 
and V2 missiles, were also on display. A few months later three aircraft 
with most of the engines and other small equipment were moved to 
the Science Museum to form a popular exhibition entitled 'German 
aeronautical developments' and it is interesting to note, in the era 
before the Cold War, how openly this advanced German defence 
technology was displayed in Britain (Figure 3). 

German high-speed aerodynamics and British defence science 
The greatest concentration of British efforts was certainly in 
aeronautics. In November 1946 Arthur Woodburn, for the Ministry 
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EXHIB TIO
 

GERMAN 
J\ERO AUTICAL 
DEVELOPMENTS 

of Supply (MoS), had announced that German scientists were to be 
employed at the RAE and at the recently created Guided Projectiles 
Establishment at Westcott, near Aylesbury in Buckinghamshire. 
The press statement was careful to emphasise that the pay 'will 
be comparable to that of British technicians [... ] but at a slightly 
lower figure'. Any suggestion of featherbedding former enemies was 
countered by the announcement that 'the men will be accommodated 
in Army huts'.58 Some 124 individuals were eventually selected by 
the Deputy Chiefs of Staff (DCOS) committee for the DCOS or 
'defence scheme' to bring in German scientists for employment. They 
included guided-missile experts, rocket engineers, aerodynamicists, 
flutter analysts, instrumentation engineers, an archivist, experts in 
servomechanisms, control guidance, gas turbines and, most curiously, 
two naval historians. 59 Of these scientists some had already been 
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Figure 4 Letter regarding 

salary scale for German 

scientists, 10 March 

1948. (Public Record 

Office CAB 122/352) 
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brought to Britain for interrogation, in effect as VIP prisoners of 
war. The aeronautical scientists were taken to the Beltane School at 
Wimbledon,which had been requisitioned for the purpose as part 
of a separate operation known as 'Inkpot'. By late 1945 about 250 
of the best German scientists and engineers had been brought there 
for interrogation and a number of these were subsequently offered 
employment on a special pay scale within Civil Service terms, 
graded as 'German Scientist I to V' (Figure 4).60 For example, 
Adolf Busemann, one of the foremost experts in the world on swept 
wings and supersonic flow, was retained in Britain and worked at 
Farnborough and at NPL, but soon left to work in the USA.61 

However, others such as the Gottingen aerodynamicist Dietrich 
Kiichemann were offered employment freely while they were still 
in Germany, writing the reports for the British investigation of their 
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pilot idea was also derived from German work and had been 
developed in an experimental aircraft in part by Martin Winter as a 
member of the Berlin Technical University Akaflieg group. Interestingly 
Doetsch had also flown this aircraft at Adlershof and encouraged the 
incorporation of the prone pilot feature in the RAE project. The wing 
was to be swept back at an angle of 55 degrees to delay compressibility 
effects, while the tailplane was to be mounted high on the fin to 
keep it clear of the transonic shock waves generated by the wings or 
fuselage and to avoid the loss or alteration of pitch control which had 
been encountered approaching transonic flight - 'a scheme which was 
developed some years ago for the Focke Wulf 183 fighter'. 78 

This aircraft was not built, but later, in 1948, another RAE paper 
by Owen, Nonweiler and Warren proposed a larger supersonic 
fighter which derived from it. 79 In general, layout and wing plan for 
the proposed fighter followed closely the Winter-Multhopp design, 
including a version with a prone pilot position, although an alternative 
layout was sketched with a conventional pilot position above the 
intake and a radar scanner dish faired into the centre of the intake 
duct. However, the Winter-Multhopp aircraft was only supersonic 
by dint of scrupulous streamlining and avoidance of all unnecessary 
structure. A practical fighter would need much more power to attain 
this performance, and the new feature of this June 1948 proposal 
was the use of multiple engines staggered so that the thickest part 
of one layover the thinner part of the other - the so-called 'hip and 
waist' arrangement. It is significant that, in this period, Winter and 
Multhopp, as German scientists, were able to work on the research 
aircraft but not on the fighter proposal, which passed to British 
colleagues. However, this policy soon changed and Multhopp was to 
have considerable input into the English Electric P.l Lightning which 
derived from this project.80 

By November 1948 the Advanced Fighter Project Group, which 
had been set up at the RAE, reported on work to date, stressing the 
difficulty in predicting the nature of the threat (in terms of speed and 
altitude) for which 'the fighter which must stop the bomber' should be 
designed. The task, they proposed, was that of defending 'this island 
against the attacks of enemy bombers similar to the long-range high 
altitude bombers we ourselves are developing' - high-speed aircraft 
capable of delivering atomic bombs at 500 knots and from 50,000 
feet. 81 

The group considered that, although the state of knowledge 
on aerodynamics, stability and control was still developing, the 
main uncertainty centred around the structure. The operational 
supersonic fighter was required to be a large and complex aircraft 
weighing perhaps 30,000 lbs (at a time when the relatively simple 
'first generation' jet fighters such as the de Havilland Vampire and 
Supermarine Swift weighed only 8000 to 10,000 lbs). The gamble of 

120 



German aeronautical science in postwar Britain 

estimating strength and weights closely in the absence of 'real guiding 
experience' or established design principles is shown by the structural 
challenge of providing enough stiffness to wings and tail surfaces to 
prevent flutter and aileron control reversal. The catch here was that 
the forces would be higher than those met hitherto, although the 
surfaces were required to be much thinner and, for geometric reasons, 
the high degree of sweepback also would tend to compound the 
problems of twist and aero-elastic distortion. However, the price of a 
slightly 'safer' and more conservative design, increasing the structure 
weight by a factor of only 3 per cent, would reduce flight endurance 
from 55 minutes to 29 minutes - scarcely a useful fighter. 82 German 
aerodynamic work had been highly influential in suggesting supersonic 
shapes, but it had not provided design and structural data for this new 
high-speed regime.83 

But even in the light of these technical reservations the RAE 
took a bold and even propagandist role in weapons development 
policy, arguing that 'a fully operational supersonic fighter would be 
an immeasurably valuable asset to the defences of this country' and 
actively promoting work on it in spite of the many uncertainties, 
noting that 'the unknown factors are many and frightening but the 
prize may be immense'. It would be 'an appalling gamble' and 'the 
obvious way to achieve this prize would be to tackle the problem 
slowly'. But in view, implicitly, of the dawning atomic threat, the RAE 
proposed the 'short-cut' approach, going straight to the design of a 
fully operational supersonic fighter and suggesting that 'a first class 
design team from the Industry' be asked to proceed with the design on 
the lines sketched out by its scientists.84 

In August 1948 the MoS issued Operational Requirement F.23/49 
based on this RAE thinking which asked for 'a minimum top speed 
of Mach = 1.2 or higher' and a fantastic climb performance allowing 
six minutes from the moment the pilot presses 'the first button' to 
reaching 50,000 feet. The MoS then began to pursue discussions with 
English Electric as the most likely company to build the aircraft and, 
by March 1949, confirmed to the company that it was to develop the 
concept as the English Electric P.1 - the prototype that was to lead 
to the Lightning fighter. 85 Thus the project, it should be noted, was 
set in train at virtually the same time as the transonic Hawker Hunter 
(and long before the Hunter flew), with the intention of leapfrogging a 
generation of fighters. 

The initial development of the Lightning took place in the context 
of a range of suggestions for fast-climbing manned rocket or hybrid 
rocket and gas turbine-powered fighters. Sir Charles Gardner (as 
Director of Guided Weapons Development) also gave a glimpse of a 
certain optimism for defence when he noted that 'the Million-fold 
increase in striking power of a single aircraft has transformed the 
defence problem from one in which an attrition of 5 or 10 percent 
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could be worthwhile [...J to one in which it is necessary to achieve 
an annihilation defence in which virtually every aircraft must be 
destroyed'.86 

The initial English Electric 1948 project drawings mirrored closely 
the planform of the RAE study, including an ingenious staggered 
'hip and waist' engine arrangement. This became a distinctive and 
successful feature of the production aircraft, although in the case of 
the T-tail English Electric became convinced that RAE advice was 
wrong. In this they proved to be correct and the low tail position 
eventually adopted proved far more effective in the nose-high landing 
attitude (Figure 8). The Lightning, when it entered service in 1960, 
certainly vindicated the early RAE advocacy of the supersonic 
interceptor, but - although, like so many British aircraft, it arrived 
awfully late - the performance substantially exceeded the initial RAE 
predictions. It was, however, an aircraft that was predicated on the 
special air defence and quick reaction needs of Britain. In this role it 
was probably the most potent interceptor at the time in the world, but 
this specificity of role denied it really substantial export sales, although 
40 were sold to Saudi Arabia and a further 14 to Kuwait. 

Among the very many British aircraft development projects, a 
considerable number can be regarded as relating to, though not 
actually derived from, German work. For example, in the case of 
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the V-bombers, Britain's main Cold War deterrent force, the basic 
aerodynamic designs were strongly influenced by German work, 
although the initial concepts were developed more in the firms 
than at the RAE. In the case of the Handley Page Victor, German 
aerodynamic influence was imported directly into the company, since 
one of its designers, G H Lee, was a member of one of the Allied 
technical missions in Germany. 

The Avro Vulcan represents another fusion of German theoretical 
work with British pragmatic technique. The Avro designers accepted 
the need for a swept wing for the high-speed bomber requirement, 
but were not confident that long swept wings, as on the Victor, could 
be built stiff enough and conceptually reinvented the 'delta' wing 
planform by 'filling in the gap'. However, in this period, no major 
defence aircraft project could proceed without a major commitment 
of continuing RAE research throughout development. The RAE 
contributed an enormous amount of aerodynamic work to refine the 
Vulcan wing, with Dietrich Kiichemann also providing a solution for 
blending the tailfin and stabiliser in the Victor. 87 

The pattern of these projects illustrates the connection between 
German wartime aeronautics and postwar British programmes and the 
process of integration of this German science and technique into UK 
defence research. However, the structural solutions for designing these 
advanced supersonic aircraft had not been imported from Germany, 
although they were to prove critical to success. In fact the problem of 
airframe distortion and oscillation in high-speed airflow became an 
RAE specialism. Much of the theoretical work needed to analyse these 
complex interactions was done at the RAE, by and under the direction 
ofTed Broadbent. 

Thus German swept-wing work, at the end of the war, was 
suggestive, but it was not a complete recipe, and it was only in a 
place like the RAE with deep resources for theoretical and wind­
tunnel aerodynamics research, combined with resources for advanced 
structural analysis, that it could have prospered. It is certainly 
suggestive that in Argentina the work on the Pulqui II fighter under 
a team led by Kurt Tank, the former Focke-Wulf chief designer, did 
eventually founder. The work was conducted by an imported German 
team which, though highly able, could not match the truly enormous 
resources then deployed at the RAE for structural testing, aero­
elasticity and 'flutter' calculations, and accident or failure analysis. One 
Pulqui broke up in flight - a failure attributed to 'faulty welding' .88 

Conclusions: the utility of German science 
The range of aerodynamic work studied and the number of specialists 
brought to Britain does not support the assertion, referred to at the 
outset, that Britain was backward in exploiting German work in 
comparison to the USA. The official British total so far discovered 
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