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The Rolt Memorial Lecture 2008 
'Dan Dare's Lair' - The Industrial Archaeology of 
Britain's Post-War Technological Renaissance 
WAYNE D. COCROFT 

The theme of the 2008 Association for Industrial Archaeology conference seminar was 'Modern 
lIIilitary matters'. J Modern military sites have much in common with large industrial sites. They are 
places of employment for many hundreds of people, incorporate complex technologies, and are also 
(' reators of new landscapes and communities. This paper explores the places created and used to 
r/(!velop and manufacture many of the products that were portrayed as representing the rebirth of 
post-war Britain as a major industrial power. Many of the new industries were based on technolo­
~ i(!s developed in the Second World War, including radar, jet and rocket engines, and military and 
civil atomic power. Politically, the World Wars had left a legacy of heavy government involvement 
ill scientific research establishments and the state as the main customer for their products. In the 
/}(}st-war decades, this relationship was strengthened as the development of high-tech weaponry was 
.1'('('/1 as one means of countering the growing threat from the Soviet Union and her allies. 

INTRODUCTION 

Throughout the industrial age obsolescent 
industries have existed alongside the innova­
tive. During the post-war decades when 
Tom Rolt was at his most prolific, writing on 
wa terways, railways, and the great figures 
of' 19th-century engineering, this contrast 
11l:tween the old and new industries was most 
marked. He saw the early engineers working 
wit h nature for the benefit of mankind and 
their creations, such as waterways, adding to 
t he beauty of landscape. He, however, held 
pa rticularly trenchant views on their succes­
sors, on their arrogant disregard for nature 
Hnd remodelling of the landscape for the 
henefit of machines. These beliefs permeated 
many of his books and were most forcefully 
argued in his philosophical essays on the 
fai ling of modernity, the rise of the state, 
Hnd in particular the threat to the survival of 
mankind posed by the atomic bomb collected 
together in The Clouded Mirror .2 

Glancing through many early industrial 
H rchaeology books and journals a reader 
might also come away with an image of the 
1950s and 1960s as decades of industry in 
terminal decline, a land of silted-up canals, 
weed-covered railway lines, derelict textile 
mills and scrap yards full of steam engines. 
However, there is a contrary picture of the 
ea rly post-war decades, of a Britain typified 
by dynamic industrial renewal, underpinned 
by optimism and faith in a brighter industrial 
and social future that could be delivered by 
scientific and technological progress. At a 
time of national uncertainty brought about 
by the withdrawal from Empire and the 
perceived threats posed by the Soviet Union 
and her allies, beyond their practical benefits 
the development and exploitation of new 
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technologies were also seen as a source of 
national security, pride and prestige. 

If we wish to analyse post-war British 
industry, the production of a myriad of high­
tech defence products and civilian spin-offs 
may be seen to dominate the new industries 
of the era. Their products were often high 
in value, manufactured in small production 
runs , specified by and supplied to a single 
customer - the government. To many, they 
were not only manufacturing the most up-to­
date technology they also offered a futuristic 
vision. This was most famously visualised by 
the Eagle comic, with cutaway drawings that 
kept its readers informed of contemporary 
scientific developments, while Dan Dare's 
adventures presented a world set in the 1990s 
of space travel and the space age Venusian 
city of Mekonta. Imagery that has recently 
been used by the Science Museum in its dis­
play on post-war technology, Dan Dare & the 
Birth of Hi-Tech Britain, while the Victoria 
and Albert Museum explored the period's 
wider cultural contributions in an exhibition 
Cold War Modern: Design 1945- 1989.3 This 
paper will explore some of the scientific 
research centres and associated manufactur­
ing plants that were at the heart of this vision 
- places that are not only monuments to 
British science and technology, but were 
also places of work for tens of thousands of 
people, and creators of new settlements and 
landscapes. 

INDUSTRY AND WAR 

A feature of the 19th century was how 
ostensibly commercial technologies were 
quickly adopted by the military. Steam power 
and iron revolutionised naval design, heavy 
engineering combined with the explosive 
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products of the emerging chemical industry 
vastly increased the firepower of navies and 
armies. The spread of the railway network 
also greatly increased speed in which armies 
might be mobilised. All these developments 
led to a far more complex relationship 
between states and private industry as each 
nation's steel manufacturers and engineering 
firms also competed amongst themselves, 
aided by relatively small government research 
laboratories. At the end of the century the 
invention of the internal combustion engine 
and wireless were to transform warfare 
during the 20th century. 

In characterising the industrial contribu­
tion to the two world wars , the Great War 
has been regarded as the 'chemist's war'. An 
assured supply of explosives was often reliant 
on ingenious solutions for the supply of scarce 
raw materials and was crucial to the belliger­
ents' war efforts,4 while the Second World 
War was considered to be the 'scientists' war' , 
where radar played a vital role in detecting 
hostile aircraft and communications technol­
ogy was able to coordinate scarce defensive 
fighters to best effect. Radar was also quickly 
developed for gun laying, directing search­
lights and later to aid bombing missions. 
At sea, radar and sonar enabled the detection 
of submarines. In the air, jet engines offered 
the potential for greater speed and rocket 
engines the prospect of unstoppable missiles. 
Scientific vigour was also brought to the 
waging of war through operational research, 
the analysis of weapons, tactics and strategy. s 
Famously, at Bletchley Park, Buckingham­
shire, code-breaking led to the development 
of a programmable electro-mechanical com­
puter and information handling organised 
in a factory-like manner. In the space of a 
few years atomic technology was developed 
from a scientific theory to a fearsome weapon. 
Science and an advanced industrial base had 
not won the war, but for the western allies 
had probably shortened its duration, and left 
a great expectation that science could solve 
the country's post-war problems.6 

At the end of the war Britain was left 
virtually bankrupt and with a huge overseas 
military commitment. In Eastern Europe, the 
growing menace from the Soviet bloc was 
both numerical and. technical. High-tech 
weaponry was s~en as critical to meeting 
these threats and as a means of reducing the 
number of service personnel, who might be 
better employed to 'rebuild the country's 
industry and the export trade. In many emerg­
ing fields British scientists and engineers 
were pre-eminent, including jet engines, radar 
and to a lesser extent in rocketry and the 
exploitation of the atom. If they wished 
to master the new forces that had been 
unleashed, investigations needed to move 
from the laboratory bench into large capital­
intensive research facilities ; the era of Big 

Science had arrived. In a period when a 
computer was generally still a person with a 
slide rule, mechanical calculator, or punch 
card machine, in many cases physical replica­
tion and modelling were the only practical 
methods of understanding these forces. 

AVIATION 

In the decades following the Wright brothers' 
1903 achievement of powered flight, the single 
most important factor in aircraft develop­
ment was the pursuit of greater speed. In the 
Second World War, as internal combustion 

. power plants reached their almost ultimate 
forms in aero-engines, such as the Rolls­
Royce Merlin, the invention of the jet engine 
opened up new opportunities. Speed offered 
the possibilities for a new generation of 
unarmed jet bombers, flying extremely high 
and fast to avoid air defences. This in turn 
presented defence systems with new problems, 
reaction times were greatly reduced, decision­
making and communications needed to be 
able to react far more quickly, interceptor 
aircraft and missiles were also required tqat 
would be able to match the speed and altitude 
of the bombers. 

To understand the dynamics of high-speed 
flight increasingly sophisticated ground test­
ing equipment was required. The most impor­
tant aviation test facility was the wind tunnel, 
which was used to understand aerodynamic 
forces by blowing air at very high speed 
past a static test piece. In origin, they are a 
relatively old technology; the first had been 
constructed in 1871 at Penn's Engineering 
Works, Greenwich. 7 By the end of the Second 
World War they were still generally restricted 
to government centres at the National Physi­
cal Laboratory, Teddington and the Royal 
Aircraft Establishment, Farnborough, as well 
as a handful of leading manufacturers. 

Ever increasing aircraft performance placed 
new challenges on aircraft designers in under­
standing the best aerodynamic shapes for 
travelling and manoeuvring at high speed, 
and developing new materials to resist high 
temperatures. Early wind tunnels were often 
wooden, exceptionally might cost tens of 
thousands of pounds and were rated at a few 
hundred horsepower. The advent of high­
flying jets required wind tunnels that could 
run at far higher speeds to simulate transonic 
and supersonic speeds to investigate the 
problems of stability, control and structural 
integrity.8 Instead of wood they were now 
formed from steel pressure vessels, using up 
to 100,000 horsepower and costing millions 
of pounds, and were superb engineering feats 
in their own right. Within the tunnels the 
working test sections were relatively small, 
but required a huge complex to blow, com­
press, evacuate, cool and dry the air. In 1950, 
the English Electric Company installed the 
country's first transonic wind tunnel at their 



Warton works, Lancashire, followed later by 
at least eight other manufacturers, and around 
five universities and colleges,9 while at the 
government establishment at Farnborough 
I he wartime high-speed tunnel was converted 
to operate in the transonic range. 

NATIONAL AERONAUTICAL ESTABLISHMENT, 

BEDFORD 

1\ large proportion of Famborough's resources 
wcre taken up with answering questions about 
:I i rcraft entering service and already in use. 
I I was recognised before the end of the war 
I ha t, to develop the aviation industry to its 
I'ull potential, a new independent aeronautical 
cS lablishment was required to push aviation 
lechnology to its limits.lo As the allied armies 
"dvanced into Germany, special technical 
IIllil s were tasked with securing defence 
r 'sea rch establishments. In their wake came 
Ihi I ish experts who were amazed by the 
qllH lity of often well-camouflaged aeronauti­
('al institutes, and a contemporary account 
speaks of a 'pilgrimage' by staff from the 
Roya l Aircraft Establishment, industry and 
lIniversities. 11 In the immediate aftermath of 
I he WHr these visits also secured a bonanza of 
0; perimental equipment for Britain's research 
institutes from wind tunnels to calculating 
IIl<tchines, and as importantly provided a 
vision of what a modern research institute 
Ini ght comprise. 

The site chosen for Britain's new National 
I\c ronautical Establishment was to the north 
01' Bedford at Thurleigh, and for a time it 
IHllI sed some of the world's most advanced 
:lv ia tion research equipment (Figure 1). Its 
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transonic wind tunnel had an 8ft square 
working section that allowed more detailed 
models to be tested, pressures within the 
tunnel could be varied, and its 80,000 HP 
main drive allowed speeds of up to Mach 
2.7.12 To power this and four other wind tun­
nels the sire's powerhouse accommodated two 
20Mw gas-turbines - to put that into per­
spective, a small town requires about 5 MW. 13 

In 1952, a number of leading manufacturers 
combined to form the Aircraft Research 
Association and in Bedford built at a cost 
of £1 Yz million a 9ft by 8ft transonic wind 
tunnel, and a number of smaller facilities. 14 

NATIONAL GAS TURBINE ESTABLISHMENT, 
PYESTOCK 

Prior to the end of the Second World War 
there were few dedicated aero-engine test 
stands; some were tested in wind tunnels, and 
in some quarters there was pride in what had 
been achieved despite the lack of facilities. IS 
During the war, to develop Frank Whittle's 
jet engine designs his Power Jet Company 
and the RAE's gas turbine experts were 
brought together in Power Jets (Research and 
Development) Limited, and in 1946 were 
reformed as the National Gas Turbine Estab­
lishment. 16 At this point its headquarters was 
a few miles from Farnborough at Pyestock, 
while its test facilities remained at the new 
purpose-built jet engine factory at Whetstone, 
Leicestershire. In 1948, the test facilities 
were concentrated at Pyestock and from 
1950 construction began of what was to 
become the world's second largest engine 
test facility (Figure 2). Its work was critical 
in proving and validating engine designs, the 

Figure 1. 
National Aeronautical 
Establishment, 
Thurleigh, Bedford­
shire, Vertical 
Spinning Tunnel. In 
this facility aircraft 
spinning characteris­
tics were investigated 
using free-flying 
models in an upward 
air stream 
(AA051298 © English 
Heritage). 
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Figure 2. 
National Gas Turbine 
Establishment, 
Pyestock, Hampshire. 
View showing the pipes 
leading from the air 
house, to the left is Cell 
3 West, to its rear No. 
10 Exhauster and to the 
right Cell 4 (DP0706l 2 
© English Heritage) . 

Figure 3. 
National Gas Turbine 
Establishment, 
Pyestock, Hampshire, 
Cell 4. In the 1960s, to 
assist in the develop­
ment of engines for 
Concorde this cell was 
used to simulateflight 
conditions at Mach 2 
at 60,000jt (DP070613 
© English Heritage) . 

development of new materials, endurance 
trials and safety tests, such as the threats from 
icing. In operation the test cells were similar 
to a wind tunnel. The test engine was held in 
astatic position while air was blown into it at 
great speed to simulate flight conditions; 
within the test cell temperature and pressure 
might also be varied. The statistics surround­
ing the establishment's operation are stagger­
ing: in total there was 14 million horsepower 
available, the air house was equipped with 
eight compressors and blast furnace blowers, 
and the site had cooling water stored in 
eight one million gallon tanks. So veracious was 
its appetite fo r power that Battersea power 
station needed an advanced warning before it 
went on line. The supersonic Cell 4 completed 
in 1965, used up to 80Mw of power and was 
for a time a unique facility and was involved 

in the development of Concorde's Rolls 
Royce Olympus engines (Figure 3). During 
its 50 years of service the establishment con­
tributed to the development of virtually all 
of Britain 's military and civil, air and mari­
time gas turbine engines, and more widely to 
noise reduction studies, turbine blade and 
compressor technology. 

ROCKETRY 

In addition to the jet engine, rocket technol­
ogy also offered speed and a futuristic 
vision of space travel , but its immediate devel­
opment was given a boost by Cold War 
imperatives. At the end of the war Britain's 
attempts at producing guided weapons were 
at a rudimentary stage, while the capture of 
a bewildering variety of German missiles 
revealed the possibilities of this technology. 

With the potential of nuclear-armed Soviet 
jet bombers, the development of guided weap­
ons and missiles was given the same national 
priority as the atomic weapons programme. 17 
This was reflected in the creation in 1946, 
at an anticipated cost of £2,000,000, of 
the Guided Projectile Establishment on a 
disused airfield at Westcott, Buckinghamshire 
(Figure 4).18 Initially, the focus of its work 
was the development of liquid propellant 
engines, an area where Britain had little 
experience. Captured hardware and research 
notes were evaluated and more practical 
knowledge acquired through the employment 
of a number of Gennan scientists, engineers 
and technicians. Amongst their number, 
WaIter Reidel was one of the most experi­
enced. While at Westcott he produced a valu­
able account of his earlier work, including 
sketches of test facilities at Kummersdorf and 
Peenemunde.19 In particular, their knowledge 
of the oxidants hydrogen peroxide and red 
fuming nitric acid was to influence the future 
course of British rocket engine design. 20 At 
Kummersdorf, to the south of Berlin, Stand 
II, which was built in 1932 and used by 
Wernher von Braun to complete his doctor­
ate, exhibits many of the features common 
to later liquid propellant test stands. These 
include the separation of the fuel and oxidant 
bays, an adjacent control and monitoring 
room with direct observation, and water to 
dowse the stand during firing. German ideas 
were also evident in the design of post-war 

~ 
British test stands, at Farnborough, Westcott 
and Waltham Abbey. At the latter site the 
use of wall rails for mounting test equipment 
is a feature that may be directly linked back 
to some of the 1930s stands at Kummersdorf. 
At Westcott, a fatal accident in November 
1948 led to a redesign of their test stands 
generally to remove any direct line of sight 
observations.21 



British scientists and engineers were far 
more confident in the use of solid propellant 
rocket motors, and from the 1930s, princi­
pally at Fort Halstead, Kent, had developed 
uIHotated projectiles, which had been put to 
;1 variety of uses. In service use solid propel­
lant motors had many advantages, they were 
J!,l: nerally more robust, less hazardous to 
Ilandle and were almost instantly available 
I'or firing. If this technology was to be used 
I'm a new generation of larger missiles, new 
Il:chniques were required to fill very large 
d ia ll1eter motors. In 1950, a new solids section 
WilS added at Westcott incorporating best 
lksign practice from the Royal Ordnance 
l:lIl: tories; its function was both to develop 
11 ' W techniques and to undertake small pro­
d llcti on runs. In common with other filling 
I'ac to ri es, casings were generally manufac­
I II rl:d elsewhere and brought to Westcott for 
Oiling. In the example of the Raven motor for 
llic Skylark sounding rocket, a casing was 
hro ught into the filling section and lined with 
11 11 inhibitor sheath to bond the propellant to 
I hl: l:asc. In the filling section a pug mill, simi­
III r 10 ones used in the china clay industry, was 
1 1 ~l:d 10 fill the casing with a ton of propellant, 
II' hi l:h was then firmly pressed into place by 
11 la rge horizontal press. Finally, it might be 
X-ruyed to check for hairline cracks that 
Illi ' ht affect its burning characteristics. Test 
~ llI nd s associated with solid propellants are 
l'l' lI crally simpler in form, as they do not 
Il'lJuire the complex plumbing to handle haz­
II rdo us liquids and the disposal of unburnt 
ril e I (Figure 5) . 

I n addition to perfecting new extrusion, f 
I ' 'I1niques, another plant was set up in a war- ~ 

111ll l: factory at Summerfield, Kidderminster, ' , 
H 

III manufacture cast double base rocket 
Illu tors. In this technique an explosive-based I 

l'lIs ting powder was mixed with desensitised 
1li ll'Oglycerine. One advantage of this tech­
lIilJ uC was that they were able to manufacture 
v 'ry complex internal charge shapes, which 
II l1 owl:d the ratio of the burning surface to 
111(: mass of the propellant to be carefully 
ron I rolled. Some of the factory's wartime 
hllildings were adapted, but new specialised 
~ Ir uct ures were also needed. The 40ft tall 
l'IISI ing house enabled casings to be held in 
11 vn tical position, and after a spell in the 
l'ur ing house returned for the extraction of 
1Ii ' internal former. An interesting feature 
Ill' this building is the use of protective 
( 'hilworth mounds, corrugated iron covered 
IJ lounds first used in the 19th century at 
( 'hilworth gunpowder works.22 In addition to 
Ill ' government establishments most of the 
1'lI ding aircraft manufacturers were also 
Invo lved in missile and guided weapons 
work . Projects included the development of 
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large surface-to-air missiles that would result 
in Bloodhound, Thunderbird and Seaslug, 
air-to-air missiles, such as Skyfiash, Firestreak 
and Redtop, and smaller anti-tank missiles 
for the army. This 1950s enthusiasm for 
rockets and missiles culminated in Duncan 
Sandy's 1957 White Paper that envisaged 
manned aircraft as a thing of the past. 

In 1954, the decision was taken to develop 
Britain's most ambitious rocket programme, 
which would eventually become known as 
Blue Streak. By the grim logic of nuclear 
deterrent stratagem, it was determined that a 
missile with a range of 1,500 miles (2,413km) 
could threaten Moscow and enough of the 
Soviet population to be an effective deter­
rent. 23 To increase its range would cost more, 
lead to more technical complications and 
delay its entry into service. As we have seen 
most of the post -war British missile programmes 
were relatively small scale and the develop­
ment of long-range missiles was beyond the 
experience of most British scientists and engi­
neers. Many other critical issues also needed 
to be resolved, including the method oflaunch 
and the mass of the warhead. 

The close collaboration of government 
research establishments, the services, industry 
and universities was regarded by contem­
porary observers as one of greatest strengths 
of the British defence industry.24 The Blue 
Streak project is a good illustration of how 
a complex project was organised, where 
cutting-edge technology was combined with 
complex administrative procedures, and where 

Figure 4. 
Rocket Propulsion 
Establishment, 
Westcott, Bucking­
hamshire. Test stands 
C and D constructed 
in 1947 for experi­
ments with liquid 
propellant engines. 
Note the conduits that 
were placed to carry 
away unspent fuel 
(15034/008 © Crown 
Copyright. NMR). 
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Figure 5. 
Rocket Propulsion 
Establishment, 
Westcott, Bucking­
hamshire. Solid 
propellant rocket test 
stand with a surplus 
Raven motor; this 
type of motor was 
used for the Skylark 
scientific sounding 
rocket (BB99104751 
© Crown Copyright. 
NMR ). 

,v 

establishments (Figure 6). It was built and 
operated on behalf of the government by 
De Havilland, Rolls Royce and the British 
Oxygen Corporation, and its activities were 
divided into five main areas: administration 
and assembly, liquid gas manufacture, and 
separate test areas for components, engines 
and fully assembled missiles. 

For final tests missiles were driven on pre­
motorway trunk roads from Stevenage to 
Spadeadam. On arrival they were taken to the 
assembly building for a final check before test 
firing, after this the procedure was reversed 
and the missiles returned to Stevenage for 
further checks before they were packed for 

the working cultures of numerous private their sea voyage to the launch site at the 
sector and public organisations were re con- Weapons Research Establishment, Woomera, 
ciled to ensure success. The main contractor Australia. If the project had continued it was 
for the project was de Havilland Propellers, proposed to build 60 missiles for the RAF, 
while Rolls Royce was responsible for its each of which would have been proof tested at 
engines, and Sperry Gyroscope for the guid- Spadeadam prior being emplaced in under-
ance systems. Although the basic design 
of the rocket was based on the United States ground silos. Once this launching method 

Atla
' 1 t hit C' was decided on, another joint design team, 

s senes, comp ex ec no ogy ranSIer 
requires more than a copy to meet different with representatives from the Air Ministry, 
materials and engineering standards, both of Ministry of Works and De Havilland Pro-
which could have unforeseen consequences pellers, was drawn together to over see the 
on the performance of a system. Communica- development of the underground silo . Initial 
tions between the two countries was also work using one-sixtieth and one-sixth scale 
still relatively slow and expensive, which also models was carried out at Westcott, where 
encouraged home grown British solutions a number of sections of the larger model 
to any snags that might occur. survive. Full-size mock-ups were planned 

De Havilland's main factories were in the for Spadeadam and W oomera, but work at 
South Midlands at Hatfield and Stevenage; both sites never progressed beyond initial 
the former was responsible for the fabrication groundworks before the project was cancelled.

25 

of the main airframe, which was then taken to Although the system was not used in Britain, 
Stevenage for final assembly. For the project the research was passed to the United States 
the existing factory was considerably modi- and used to inform the design of the Titan 
fied , with the addition of a large assembly missile silos that were operational until the 
shop and office range. Trials facilities were 1980s. The significance of the Blue Streak 
also built at Hatfield to test fuel flows in the silo work was as a historian of the Titan 
rocket and also a tower to investigate the project commented was as 'the free world's 
launcher mechanism. Other tests were carried first in-silo launch weapon concept'.26 
out at government establishments, including In April 1960, the same month as the last 
Westcott, where the P2 site was modified to British steam engine, Evening Star, was out-
carry out engine tests. shopped from Swindon, Blue Streak as a missile 

A location was also required for the full test project was cancelled. It was later adopted 
firing of an assembled missile. Such a place as the European Launcher Development 
needed to meet many selection criteria; one Organisation's first stage, but in 1968 the 
of the most important was remoteness, the United Kingdom government announced its 
missile was extremely noisy, and when fully intention to withdraw from the organisation. 
loaded it contained over 80 tons of volatile By the mid-1970s the facilities at Spadeadam 
propellants. The presence of stable bedrock had been dismantled. 
for the test structures and access to large The design of Blue Streak's warhead was 
quantities of water for cooling the stands ~l the responsibility of the Atomic Weapons 
during firing were also ~rucial requirements. j f/ Res.earch ~stab~ishment, and beyond its 
After a number of eXlstlllg ranges were con- '! notIOnal dimenSIOns and mass few people 
sidered and dismissed 8,006 acres (3,240ha) { I on the rocket programme knew about its 
of open moorland in the north of England, I1 ( progress.27 To support this research another 
known as Spadeadam Waste, Cumbria, was ~ smaller rocket was required to launch model 
selected. From 1956 over a period of three warheads to investigate the best shapes and 
years, and at a cost of about £20 million, heat-resistant materials for their re-entry 
ItS landscape was transformed into one of heads. Working closely with the Royal 
the world's most advanced rocket research Aircraft Establishment, the Saunders Roe 

.. 



( tl lllpllny, based at Cowes on the Isle of 
\ 11 hI, tkve loped the Black Knight rocket, 
\\ hilt, ils hydrogen peroxide Gamma engines 
\l1 ' 1 ~' 1IIi1l1ufactured by Bristol Siddeley 
I " 111 11 'S Lld at Ansty, Warwickshire. It too 
11 Ij llll 'd :1 lest site, which was constructed on 
tll\' i ~ l lI lId at the Needles on the site of a 
I11 \'111 1' nhandoned coastal battery (Figure 7) . 
1111' 1I 1'\:hil ect John Strubbe, Ham, Surrey, 
" 1',.Ip lI 'd :1 fa cility for two test stands, with 
,dl'lll llin g aluminium-clad buildings, which 
I lid I h 'yday stood above the white cliffs as 
11 vi 111 11 o r Britain 's post-war technological 
1\, Ollllio ll and its part in the space age. After 
I"P(l 1' liri ng, the missiles were taken to the 
W'Jl l l1I ' r H 1'0 1' launching the warhead models . 
I I thi s lime, beyond the two superpowers, 
fl ld v IIrilain had the capability of launching 
~ II I1 ' 11i1 'S into space, and RAE's Space 
I l' I"II' IIIICl1t were considering two concepts 
'PIli SlI lcilitc la uncher, either using Black 
I lIi l' lll 01' on a new rocket based on its 
1\ ' 'IIl1o lngy . T he second option was chosen 
II l1d 11 rocket known as Black Arrow was 
dl'vl'iop'd , and on 28 October 1971 it suc-
11',, ~ rllll y Inu nched a British-built satellite, 
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Prospero. Despite its success the programme 
had already been cancelled and with its 
Britain 's opportunity to develop a satellite 
launcher industry .28 

Figure 6. 
Rocket Establishment, 
Spadeadam, Cumbria, 
Priorlancy Engine 
Test Area. In the 
foreground is the 
protected control 
room and in the 
distance the founda­
tionsfor four engine 
test stands. To the left 
is afiltration pond and 
the footings of a 
gravel sorting plant 
fi'om the site 's 
construction 
(17819/03 © English 
Heritage) . 

Figure 7. 
High Down Test Site, 
The Needles, Isle of 
Wight. This view 
shows the position of 
test stands set high on 
the chalk cliffs above 
the Needles. Th e hot 
exhaust gases, or 
efflux, were directed 
do wn the hill slope 
( BB94/16348 © 
Crown Copyright. 
NMR ). 
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THE BOMB 

The ending of the Second World War with the 
destruction of two Japanese cities by atomic 
weapons dramatically brought to the world's 
attention the awesome nature of nuclear 
technology. The military potential of break­
throughs in the understanding of the atom 
had first been drawn to the Allies attention in 
1940 by two British-based European emigres, 
Rudolph Peierls and Otto Frisch. Despite 
other urgent demands on Britain's wartime 
scientific and industrial infrastructure, a pro­
totype uranium enrichment plant was estab­
lished in Wales as early as 1942.29 Neverthe­
less, it was quickly recognised that Britain's 
war economy would be unable to support 
the effort needed - the United States' Man­
hattan Project cost four times as much as the 
German V2 programme. 30 Coupled with the 
threat from air attack, under various wartime 
agreements existing British knowledge and a 
number of scientists were transferred to the 
United States. 

Post-war, regardless of the considerable 
contributions that British scientists had made 
to the wartime project in November 1946, 
the United States passed the Atomic Energy 
Act (McMahon Act) that effectively blocked 
British access to American nuclear know­
how. Despite being almost bankrupted by 
the war, British politicians saw the new tech­
nology as a means of maintaining the peace, 
global military power and prestige, as well 
providing commercial opportunities through 
a civil nuclear programme. On Wednesday 8 
January 1947, the Attlee government took the 
decision that Britain should proceed with the 
development of the atomic bomb. 3l 

At a time when the country was beset by 
rationing, severe material and manpower 
shortages, to realise the ambition of a British 
atomic bomb would require the creation of 
a vast scientific and industrial infrastructure. 
Through their work on the Manhattan Project, 
British scientists were aware of the Bomb's 
basic design; the challenge was to replicate a 
device using British-manufactured products. 
Codenamed Basic High Explosives Research, 
the project was established with great secrecy 
under WiIliam Penney and ,34 scientists at Fort 
Halstead, Kent, a late 19th-century mobilisa­
tion centre. Here they were able to use part of 
the small wartime filling experimental section 
to assist in the design of explosive detonators, 
and to test them in purpose-built detonator 
and bomb chambers constructed in the old 
fort. 32 

To support the project required the creation 
of novel factories, for speed and economy 
its geography was partly determined by the 
location of wartime munitions plants and air­
fields. A production group, under Christopher 

Hinton, was set up in the former Royal 
Ordnance Factory, at Risley, Cheshire. Its 
first task was to construct the industrial 
infrastructure to produce the plutonium for 
Britain's bomb. A former poison gas factory 
at Springfields, near Preston, was rebuilt to 
produce enriched uranium, and in Cumbria 
the Sellafield TNT plant was selected for the 
atomic piles and plutonium separation plant. 
The work was carried out with the urgency 
and allocation of resources and manpower 
comparable to any wartime mission. Con­
struction began in September 1947 with a 
workforce of 5,000 and the first pile went 
critical just three years later.33 

A WRE FOULNESS 

As the various components were designed, 
they all required testing individually and then 
in combination. In the United Kingdom there 
were no large wildernesses that could be closed 
off for nuclear testing. 34 Nevertheless, at the 
mouth of the Thames was the Shoeburyness 
range that had been used as an artillery 
testing ground since the middle of the 19th 
century. At the end of the war an enclave on 
Foulness Island was allocated to the Arma­
ment Research Department for investigations 
into conventional explosives and in June 
1947 it was transferred to the Basic High 
Explosives Research team. By this date initial 
planning of the new ARD range had already 
begun, probably comprising buildings in the 
administration area, range instrumentation 
and office structures, and the explosives 
handling area. After the transfer to Basic 
High Explosives Research, the most signifi­
cant alterations were made to the design of 
the explosives area. Its proposed oval layout 
was retained, some of the most significant 
alterations were to the Explosives Prepara­
tion Laboratory (Figure 8) whose size was 
quadrupled and which was to be used for the 
assembly of experimental lenses and the test 
device for the live trial - Hurricane. Many of 
the buildings of this date have an archaic form; 
in the explosives area brick buildings with 
copper-clad doors are more reminiscent of 
the 18th-century gunpowder magazines at 
Tilbury Fort than the new atomic age. In a 
period of building material shortages their 
appearance may perhaps be accounted for 
by the readily available supply of bricks 
from the local brickfields. Also specified in 
1947 was the Explosives, Preparation, and 
Casting building; this survives in near original 
condition, complete with its plant installed 
over 60 years ago. This building was probably 
built to support the range's civil defence 
experiments and the supply of specially shaped 
high explosive charges. In the early 1950s 



111 1'1 hl'!' I.!x plosives handling buildings were 
lidded, including for the hazardous task 
Id 111 11 'hining high explosives. These well­
\"'1 11 :- 11'11 '1I.!d and specialised buildings are 
,11 11 1(' of the few purpose-built explosives 
"" lId lill ' buildings constructed during the 
II) ' OM, 

I' IM'w h ' rI.! , to ensure safety and security 
~ lIlI tlln ran ges were scattered across the 
1111'11, Iheil' activities compartmentalised into 
d iN '1I'It' I/l sks. At the centre of the ranges are 
-11 111 11 J'()h ll sl brick office and instrumentation 
hlll ld it lp~, with flat concrete roofs, steel­
-"" lI r ll '" windows and often with a heavily 
PllI l l'l 'll'd sidc facing the firing areas with 
11111 111111 'd ohservation ports. On Range 1, or 
1111' Ill" L' h UIl1 b range, the explosive lenses 
Ihlll 1.tIlTO IIIl(Jcd the core were brought for 
II '~ I IIri ll ! . A crucial part of this work was 
1111 ~v ll v h l'() lli s a li o n of the electronic firing 
I 111 11 11/1 II IH.! detonators, which were designed 
It l 111 11' Id lite 1:0 1'1 Halstead teams.35 

I pil I h ~' 1 priority for the range was to 
.IIP1'1I1 1 ( 'i vi I Defence planning. Studies of 
\\lltllltH' illllllb damage in the UK and post­
\\ 111 IlI lk,do ll s 10 Germany and Japan had 
1111111 "p It l' ll ll siclerable understanding of the 
I ll! , 1', 111 hlll sl on different types of buildings. 
'11 100 \\,(l/'k was continued at Foulness with 
11111 11 .,'11 le t11odels, which were subject to 

I " I I ~ I 1\'11 Vl'~ crea led by the detonation of 
hl ll ll I'\Jl lllsivc balls weighing up to 64lb and 

1I"p"llded bcl ween two gantries. R~spon­
I hllll \' for I hc design and constructIOn of 

Ill! III'H I ' I ~ initi a ll y lay with a team within 
till ' Mi llisll'Y or Works, led by Dr Francis 
\\' 11 111'\', 

II v kllll ll"cr 1952, the team was ready to 
Itl )' 111 lire IISSC Ill bly of up to three live devices, 
11\ II'PII 1l' nicknamed Hero , Hengist , and 
//(11 \, 1. I11 (';o ll sidering the historical signifi-
1111\\,' 01 X (l, il (.;a nnot be claimed that the 
1/111/ 11'1 1111' dcvi(.;c was invented and developed 
IIIIIIIV ,ill gil: pla (.;e. Nevertheless, over 60 years 
1111\ '1' X(I I' ,tu ins its late 1940s form and 
1111 \'1111 111 'I 'I' u l' the place where many of the 
1 1'1' plllYl' l's in th e project came together in 
~ IlIlIlIll' 1 1'> 52 10 assemble Britain's first live 
11 1111111 wCll pnn. It is also one of those rare 
1'1111 '" wlr 'I" wc can physically stan~ at .a 
1IIIIII II p poinl in history; if the work 10 thIS 
1'" 1111 Ir ll d railed , British post-war history 
It III II t' ~ 11 multer of intriguing speculation. 
, 111111 I,'puln css lhe device, or devices, were 
III I' ll III Sh 'e rncss and mounted on HMS 
/ 'It'III , ('o r her voyage to the Monte Bello 
hlfllH lll, Auslrali a, where a device was 
III '\' full y d ' lollated on 3 October 1952. 

I WiN IhUI1 lwo years later, on Monday 26 
fill y 11) , 4, Ihc Cabinet confirmed the decision 
1(1 11111 ' '~'d wit h lhc development of a thermo-
11111'11'11 1' WCll pOll . .1(, So began a period of fever­
'li lt Ili 'llv il y ror lhe At omic Weapons Research 
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Establishment. Scientifically, its staff still had 
to work out the precise method of creating an 
H-bomb.37 Work in the establishment also 
came under the highest political scrutiny and 
pressure, as successive prime ministers ~tri~ed 
to restore the special nuclear relationshIp WIth 
the United States, possession of the H-bomb 
was seen as the ultimate bargaining chip.38 A 
further demand to complete the work quickly 
was created by a proposal from the United 
States for a moratorium on further H-bomb 
tests ,39 

In the weapons establishments the pro­
gramme was marked by new buildings, at 
Foulness its urgency was reflected by the use 
of a contemporary prefabricated lightweight 
building system, which may be seen as model 
of its type. 40 The system combined economy 
of materials with speed of erection, while pre­
senting a modern industrial design (Figure 9) . 
These buildings housed offices and larger 
workshops, along with electronic and photo­
graphic laboratories. In addition to the 
development of weapons Foulness was also 
responsible for designing calibration instru­
ments for use on the range and overseas trials, 

Figure 8. 
Atomic Weapons 
Research establish­
ment, Foulness, 
Essex. Explosives 
Preparation Labora­
tory X6; in 1952 the 
United Kingdom's 

first atomic bomb was 
assembled in this 
building (DP035925 
© English Heritage) . 

Figure 9. 
Atomic Weapons 
Research Establish­
ment, Foulness, 
Essex . Mid-1950s 
prefabricated 
laboratory 
(DP035967 © English 
Heritage) . 
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Figure la. 
Atomic Weapons 
Research Establish­
ment O/ford Ness, 
Suffolk. Vibration 
Test building, or 
Pagoda (DP068503 
© English Heritage) . 

and had a particular expertise in transducer 
technology for measuring blast pressure. 
Its workshops were also equipped to manu­
facture small one-off items for trials work, 
sometimes using exotic metals. The estimated 
cost of the mid-1950s building programmes 
was £500,000.41 

To deal with the extra workload Foulness' 
staff complement was predicted to grow from 
297 in 1954 to 408 by March 1955, about 
a quarter of whom were scientific staff.42 In 
contrast to the wartime Manhattan Project, 
which drew together some of the world's lead­
ing physicists, the post-war British programme 
was staffed by members of the civil service. One 
of the largest buildings constructed during the 
mid-1950s was the visually striking Canteen 
and Common Room built in an up-to-date 
architectural style, though internally its lay­
out reflected the conservative and rigid civil 
service hierarchies of the day and that of 
contemporary British industry and society. 
To the east is a large open and airy dining 
room floored in a chequerboard pattern of 
blue and white tiles, and to the rear is a bar 
area dominated by a large world map. Beyond 
it is a smaller dining area for the senior staff, 
with a dedicated entrance and wooden 
parquet flooring . 

The conclusion of the 1958 Mutual Defence 
Agreement with the United States illustrated 
how intertwined the fortunes of the high-tech 
defence industry was with high politics.43 This 
agreement, which the research establishments 
had helped to secure, gave the United King­
dom access to United States nuclear know­
how. In the following years , it combined with 
fiscal pressure and questions from the highest 
circles about the utility of some types of 
nuclear weapons, led to a drastic scaling 
back in the number of research projects and 
the standardisation on a limited number of 
designs .44 

In 1964, the Partial Test Ban Treaty ended 
atmospheric nuclear testing and with it access 
to data crucial for developing and verifying 
warhead designs, stockpile stewardship, 

• 

and for investigating the effects of nuclear 
explosions . To work within these new politi­
cal restrictions new facilities were developed 
to model the four main effects of a nuclear 
explosion, blast, heat, electromagnetic pulse, 
and radiation. Shock tubes had been used 
from the early 1950s to produce standardised 
blast effects, and in the early 1960s a 660ft 
blast tunnel was constructed that was large 
enough accommodate a Centurion tank. 
Research continued at Foulness until 1997; in 
the intervening decades few new permanent 
structures were added, and many of the later 
temporary structures built for specific trials 
have a Heath Robinson character. 

A WRE ORFORD NESS 

In 1954, a requirement was identified to proof 
test nuclear devices prior to overseas trials . 
Although they were tested without their fissile 
cores, some mid-1950s weapon designs still 
used large quantities of conventional high 
explosives. Foulness Island was already very 
overcrowded and instead a new location was 
selected at the Ministry of Supply bombing 
range at Orford Ness, Suffolk. The firs t 
development phase began in early 1956 and 
comprised three laboratories, one for vibra­
tion tests , a climatic test cell, and a third labo­
ratory that was equipped with a centrifuge 
during its last operational phase. In common 
with other explosives buildings they were 
designed to project any accidental explosion 
vertically rather than laterally. These facilities 
played a crucial role in testing Britain's first 
atomic bomb, Blue Danube, before its live 
drop during the October 1956 Buffalo at 
Maralinga, Australia. They also played a 
vital part in the development of the Red 
Beard tactical atomic bomb and the far more 
powerful hydrogen bomb. 

In 1959, it was proposed to expand the 
environmental test programme to simulate 
the conditions weapons would be subject 
when they were issued to the services, includ­
ing sustained vibration and temperature 
variations during transport, storage and 
operational use. At this time, to the planners 
at A WRE the full implications of the 1958 
Agreement and fiscal constraints had yet 
to bite and they were envisaging a very inten­
sive development programme running into 
the 1960s. To increase the establishment's 
capacity, two new vibration laboratories were 
planned, with a requirement that they should 
be able to resist an accidental explosion of up 
to 400lb of high explosives.45 After design 
studies at Foulness with small amounts of 
explosives on one-tenth scale models, the dis­
tinctive pagoda form was derived (Figure 10). 
To further ensure the personnel's safety they 
were operated from a remote control room. 



1111 1'1 developments were one-off facilities 

1111 ', p 'd fk projects. Around 1963 the hard 

IllIplll' l f'lI cility was created for the WEl77 

11 ' '" 11 11 hom b trials; it comprised a rocket 

I, ll d 111 11 I was used to propel test rounds 

11111 1111 I 11 solid concrete wall to simulate the 

I l l(, I't> il would experience as it hit the ground. 

III II H' lI1id · I960s the last development was 

11 1,I','o lltf 'entrifuge, during which time the 

I ~ l lIh l lli lllll e llt was focus sed on the develop­

IlIi 'lIl II I wll rheads for the Polaris missile pro-

11111 1111111' , By the end of the decade Britain had 

1IIIIdll ldi scd on a relatively small number of 

\\" II "',, d d 's igns, and with a consequential 

Ii dill Ilpil nced for research, coupled with 

.h HlIlI llj.. I'm spending cuts, A WRE Orfordness 

I III ~ I ' " III I In I. 

CIV IL SCIENCE 

11 11 ," "P la l Wo rld War and large govern-

1111 III ~ p(lll s \ll'ed defence projects also gave a 

"I"'MI 11 11111 " civi l science projects; they had 

1111111 d 11 pool of trained scientists, engineers, 

1II IIIII II IIl'Iur ill g and construction companies, 

\\ 1111 Ill ' (' oll fld ence to undertake large scien­

IIIh 11 1111 I 'clinica ll y advanced projects. As 

1111" Il~ ,Iu llllnn 1945 the Atomic Energy 

HI" 1111 '11 h lilhlishmentwas setup at Harwell 

,,11 11"11 1, ( h fordsh ire, for the peaceful exploi­

(,11t ' 11 pi I "1' 11 10111 . Its early priorities included 

" ,,, 1111 d '~ il' II S and later new outstations were 

• I lip II I ( ""llIlIn , Oxfordshire, and Winfrith, 

11 111 ,' I " '1 ' l' ivil nuclear programme was 

1 1111 Il 'd inlo wil h great optimism that it would 

1"lId ll 'I pOW'" too cheap to meter. It would 

III III 11 11' fill ;iI hreak with Victorian England 

IlIld II ~ d\llll ill il ll CC on smog-producing coal. 

IIlIdllli " Ipp 's offCred new possibilities for 

1111" 1 111\' II l1d industry. In 1960, research 

111,,1111 II I ( 'ull1i11ll into cold fusion , the holy 

I" I1 I pI ppWl'r 'e llcra tion. 
NIIIIIl II II I presti gc was still considered as a 

\ II lld h ' IIkOIl f(lr carrying out many of these 

III "11 I h , II llhough the promised economic 

dh II"'"d l. we re rarely achieved. During the 

'Ill IIH III Y Il olllble tlrsts were achieved, illus-

111111 11 11 IIlIl sI 'ry of many new technologies. 

I hI ( 1I1Ill' I, llie world 's first jet airliner, flew 

III 1'111), ( '1I Id ' I' II a 11 built in the shadow of the 

\\ 11111 11 'Idl' Piles, and opened by the Queen 

111 I " 'Iohl'l' IlJ5(), was the world's first civil 

11111 h'llI PPW ' I' st" tion connected to a national 

Iq hi ( .. ,Id Will' needs were never far away 

11 II I III i l ~ ea rl y yea rs it was run on a cycle 

III ""Id" 'c dectr icity and plutonium. One 

" ' till' IIIl'NI icon ic structures of the era is 

I! IlIdill t ' I 'sc.:o pe Ht Jodrell Bank, Cheshire 

t I i fli t ' 11) , ( 'OI1Slruc.:ti on began in 1952 and 

III I I I HI !l ids we re received in August 1957, 

HI I III lillw to track the path of the Soviet 

I1I Il tll' S, IItllik . As steam engines still raced 
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past on the adjacent mainline, it became 

as recognisable as the Eiffel Tower, a highly 

visible symbol of national technical prowess 

with a place in the space age as the leader of 

the new science of radio astronomy.46 A few 

years later the Goonhilly earth station in 

Cornwall picked up the first transatlantic 

satellite television broadcast. 

HIGH-TECH MANUFACTURING 

Post-war most of the established defence 

industries remained in their traditional 

locations, bound by their specialised infra­

structure and plant, and skilled workforces. 

The state-run Royal Ordnance Factories and 

many private plants for newer armaments, 

such as armoured fighting vehicles and 

aircraft, were at most a couple of decades old. 

Following lessons learned during the First 

World War many had also been designed 

as flexible large open spaces that could 

Figure 11. 
]odrell Bank, 
Cheshire. The 
steelwork was 
produced by the 
Dalmarnock Iron 
Works, Glasgow 
(© WD. Cocroft) . 
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Figure 12. 
Gloster aircraft 
factory, Brockworth, 
Gloucester, 1953. 
Control panel for 
the jet engine test 
cell ( BB95110878 
© Crown Copyright. 
NMR ) . 

Figure 13. 
Marconi, Waterhouse 
Lane, Chelmsford. Its 
position on ring road 
is typical of many 
post-war electronics 
factories, as is the 
high proportion of 
the building given over 
to technical design 
and administrative 
functions compared to 
assembly activities 
(AA99101821 © 
Crown copyright. 
NMR). 

be modified for new uses.47 Large aircraft 
factories , such as A.V. Roe's Woodford plant, 
Greater Manchester and Gloster's Brock­
worth works, that had been used to assemble 
piston engine aircraft, were readily adapted to 
manufacture jet aircraft. Likewise, in the 
aero-engine industry production lines were 
rearranged to assemble jet and rocket engines, 
although both types were characterised by 
the proliferation of new specialised testing 
and prooffacilities (Figure 12). . 

A similar locational inertia also existed in 
industries supplying the armed forces with 
more mundane items, such as clothing and 
footwear, a massive undertaking in the early 
1950s when the number of army personnel 
exceeded over 800,000.48 The new research 
establishments and Cold War facilities were 
heavily reliant on the existing heavy engineer­
ing industry to supply steelwork, electrical 
generators and cooling plant. They also cre­
ated a market for new recording equipment 
and other types of specialist instrumentation. 
On many sites a quick inventory of manufac­
turers' plates will quickly reveal the industrial 
base that was required to sustain the Cold 
War. During the 1950s the construction 
of new bases and the remodelling of existing 
sites represented a huge undertaking to 
quarry gravel, manufacture cement and steel 
reinforcing rods, and then to assemble large 
workforces in remote locations. 

During the post-war period one of t 
major growth areas was the demand f 
defence electronics, most of which were rei 
tively small, high in value and produced 
comparatively small production runs. T, 
factories producing these types of items we 
fairly footloose. Numerically, by the 1981 
most defence firms lay in a band between tl 
Isle of Wight and Essex, with other marke 
concentrations to the south of the AVOl 
in the West Midlands, north-west, and th 
Strathclyde region.49 In the south-east th. 
new electronics industries predominate 
new towns and expanding urban centres wer 
keen to attract these industries , where the 
were able to offer their well-paid and skille< 
workers housing and an attractive environ 
ment. They were also within easy reach 
their Ministry sponsors in London and thl 
majority of government research establish 
ments . The Chelmsford area had a lonl 
association with the Marconi Company an( 
radio electronics dating back to the 1890 
During the war the growth in the applicatiol 
of radar opened up new opportunities fOl 
the company, both in defence electroniC! 
and in civil aviation and maritime spin-offs 
The expansion of its business was reflected i 
new factories built alongside the town 's ne\\ 
ring road. The company and others, such a 
Cossor electronics at Harlow, built on thi 
local expertise to establish other new defenc 
electronics factories around growing towns, 
such as Basildon and Brentwood (Figure 13). 
Stevenage new town was also heavily depen­
dent on new defence industries, to the extent 
that, by 1960, 63 per cent of the Gunnels 
Wood Industrial Area's workforce wa 
employed in guided-weapons-related work. 50 

Given the large wartime legacy ofrelatively 
modern defence industry factories, few one 
were built in the post-war period. One 
exception was the De Havilland factory at 
Stevenage, which was built around 1953 to 
produce components for the Comet airliner 
and which was later extended to manufacture 
Blue Streak missiles. This was finished in a 
simple functional style, and to present a more 
modern image their existing Hatfield factory 
site was refronted in a similar design. Govern­
ment research establishments also favoured 
this contemporary image that was economic 
in materials and through the use of a standard 
range of building components and colours 
presented a unity of design. In contrast to the 
general trend, Hawker's chose an archaic 
classically-inspired fa<;:ade for their Kingston 
works. Given contemporary infatuations 
with missiles and rockets, one commentator 
regarded it 'as the mausoleum under which 
the manned fighter was buried'.51 These 
large office ranges not only reflected company 
pride but also the increased complexity of the 
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THE INDUSTRIALISATION OF THE MILITARY 

As warfare became increasingly mechanised 

and technical, the nature of military life and 

its social composition changed as the routine 

of servicing mechanical and electrical equip­

ment occupied a greater percentage of the 

personnel. This was reflected in the layout 

of military sites, as garages and vehicle stores 

replaced stables and wagon sheds, In naval 

dockyards, coal yards and later oil storage 

b~came ~ital installations, On most military 

aIrfields, If we analyse the daily duties of their 

personnel, many are involved in light engi­

neering and maintenance tasks , to the extent 

that on a typical modern airfield, such as the 

recently closed RAF Coltishall, Norfolk, a 

community of around 3,000 was required 

to support around 30 aircraft and a similar 

number of pilots, Work included set over­

ha~ls ,after each flight, regular dismounting, 

stnpp1l1g, reassembly and testing the aircrafts' 

engines, servicing complex electronics, as well 

as minor repairs and modifications to the 

airframes (Figure 14). Another vital task was 

the examination of the pilots ' safety equip­

ment, and tailoring of flight clothing and 

accessories to ensure an exact fit. In turn, to 

sustain a community of service personnel and 

their dependants a large proportion of the 

workforce was employed in stores, catering 

and laundry services, all of which were 

conducted on an industrial scale, In the post­

war decades, radar and missile sites relied on 

temperamental and power-hungry glass valves 

that in turn generated a lot of heat. Heavy 

generators and cooling plant were essential 

for their operation, all of which required a 

large number of technical personnel to ensure 

their serviceability, 
The analysis of many defence sites has 

much in common with the way we might 

approach the understanding of large indus­

trial sites, They have a material culture of 

Figure 14, 
Friday 24 March 
2006, Adour Engine 
Assembly Facility , the 
assembly of the last 
Rolls-Royce Turbo 
M eca engine at RAF 
Coltishall, Suffolk 
( DP029249 © English 
Heritage), 
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buildings and artefacts, often objects of such 
complexity that they might be regarded as 
assemblages to be dissected and studied. At 
a site level functional zones may be character­
ised, and within them the activities under­
stood as sequence flows, which may in turn 
be related to structures and rooms. At Blood­
hound surface-to-air-missile sites, missiles 
arrived in their component parts for assembly 
and testing before being placed on their 
launchers, and then were regularly taken 
down for servicing and testing. Military 
sites are also tightly controlled social spaces 
where access is restricted according to task, 
rank and to a lesser extent gender. With the 
study of documentary sources it is possible 
to understand how they fitted into national 
command chains and interlocking defence 
systems, their use nesting in wider political 
landscapes of alliances and strategic plans -
relationships that also determined access 
to technology, alternatively a policy of inde­
pendence, which might in part extend to col­
laboration between allied countries, might 
provide access to alternative defence systems. 

CONCLUSION 

In summary, the post-war decades brought 
together a unique combination of politics 
and technology that encouraged the growth 
of high-tech defence research establishments 
and industries. Technologies that were in their 
infancy during the Second World War -
radar,jet engines, atomic bombs, missiles and 
computers - were quickly developed to pro­
secute the Cold War. The experience of world 
wars and the failure of appeasement created 
a political climate in which the pursuit of 
the most modern armaments went virtually 
unquestioned until the late 1950s. It also left 
a legacy of governments who were prepared 
to spend vast sums of money on armaments 
research and production, and administrative 
structures to bring them to fruition. 

The resulting 'golden age' of Big Science 
was also found in the United States, Soviet 
Union, and France, all of whom pursued 
similar policies of large government-backed 
science and technology projects, and all 
were connected by a complex of family tree of 
technical diffusionY The course each country 
followed was determined by many factors , 
including the cultures, organisation and rela­
tionships between research establishments and 
manufacturers, differing defence requirements, 
and the strength of their economies. 

Just as in post-war decades the country's 
Victorian industrial infrastructure and plant 
was being dismantled, so too over the past 
decades most of the relics of the white heat 
of post-war technology have also been demol­
ished. A handful are listed: some of the wind 

tunnels at Farnborough, satellite station No. 
1 at Goonhilly, and the Jodrell Bank radio 
telescope. By chance, rather than initial 
design, the National Trust is the custodian of 
the rocket test site at the Needles and the 
Atomic Weapons Research Establishment 
Orford Ness . Places such as Harwell and 
Winfrith, former civil atomic research centres, 
are being transformed in to 21st-century high­
technology parks. Elsewhere are legacies of 
social landscapes of highly skilled workers 
and spin-off industries, Stevenage, for exam­
ple, is now one of the world's largest satellite 
manufacturers. Tom Rolt was an early, and 
rarely quoted, opponent of the nuclear age 
and its trappings. Yet, if we wish to character­
ise the nature of the new post-war high-tech 
industries, they were, to paraphrase Professor 
David Edgerton, the products of 'a militant 
and technological nation '.53 

ACKNOWLEDGEMENTS 

I would like to thank Professor Angus Bu­
chanan who was instrumental in setting me 
off on this fascinating exploration of Britain's 
post-war high technology industries. I am 
also most grateful to my colleagues, Steve 
Cole, Roger Featherstone, Mike Hesketh­
Roberts, and David Macleod for the images 
used in this paper. 

NOTES AND REFERENCES 

1 Palmer, M., 'Modern Military Matters: The 
Twentieth Century Defence Heritage of Britain', 
Industrial Archaeology News, 147 (2008), 8- 9. 

2 Rolt , L.T.c. , Navigable Waterways (Harmonds­
worth: Penguin , 1985), 12: Rolt , L.T.c. , The Clouded 
Mirror (The Bodley Head, 1955). I am most grateful 
to my colleague John Minnis for bringing the latter 
book to my attention. 

3 Dan Dare & the Birth of Hi-tech Britain , The 
Science Museum April2008-0ctober 2009; Cold War 
Modern: Design 1945- 1970, September 2008-January 
2009; Crowley, D . and J. Pavitt, Cold War Modern 
Design 1945- 1970 (V&A Publishing, 2008) . 

4 MacLeod, R. and J.A. Johnson (eds), Frontline 
and Factory Comparative Perspectives on the Chemical 
Industry at War, 1914- 1924 (Dortrecht: Springer, 
2006). 

5 Crowther, J.G. and R. Whiddington, Science at 
War (HMSO, 1947). 

6 Ibid ., foreword . 
7 Hilton, W.F., 'British Aeronautical Research 

Facilities', Journal of the Royal Aeronautical Society, 
70 (1966), 103-7. 

8 Nahum, A., 'The Royal Aircraft Establishment 
from 1945 to Concorde', 29-58 in Bud, R. and P. 
Gummett (eds), Cold War Hot Science Applied 
Research in Britain 's Defence Laboratories 1945- 1990 
(Science Museum, 2002). 

9 'The Transonic Windtunnel, Farnborough', 
unpublished note by Paul Francis; Wilkinson, A., 
Enough has Been Bulldozed! Save Farnborough the 
Cradle of Britain aviation (Save Britain's Heritage, 
2001). 

10 Nahum, ref. 8, 31. 
11 Smelt, R. , 'A Critical Review of German Research 

on High-Speed Airflow', Journal of the Royal 
Aeronautical Society, 50 (1946), 899- 934. 



~1"' lll1", M,II " 'So lll e' Thoughts 011 Aeronautical 
111 1, h 11 lid I h' iPII ', .111/(1'/1(/1 o/'Ihl' Royal Aeronautical 
/I/I ', !t! ( 111'1/ ), ~7 ') 'n, 

111111 , 'Wind TUllm:ls, Miscellaneous First 
I'" ~~ hlll ~ II I N,A,I'" Ik dl'ord: Farnborough Facili-

HI 111' \1\ ''' ', N lghl (2) Fcbruary 1955), 229- 32; 
IIlIl h, P , N. /{illllll / I/l'/'{III(/I/Iical Establishment Bed­
.t 1111111/1111111 ,1 SI/(', Air/kid Resea rch Publishing 
" • '11,1 1"1'\111 ( ()() ~ ). 

11"11 " ,ICA ,\ 'i'rllllsonic Test Establishment' , 
/ , 11,/",1//1' , I)() ( I 'J56), 345- 9; Anon ., Britain 

'" "'/'/ 1, I, I h,' Sneil: ty of British Aerospace 
'tI' I',II h "I\I,lt lln' ( "(I dal c, about 1991), 112. 
I I " Illlllfiillp ", "" Im:"t in Smelt, ref. 11 , 931. 
II1 I1 , I' \'l" d')('~ A Celcbration of the Gas 

tI'llI . III ~'I I II ' (1' lI l'1lhorough: OERA, 1996); 
11\1". I' , 11 Idlll. , IV/17 1c)c)6 W!IIwickshire 's Genius 
'/11 I, I I WI\I 11 ' I I ' h ~ h ir' ('ount y Council , 1996). 

, \\ 11'11', , I{ , 'Ih,' I:'ar/y Development of 
1,/, ,I 11111/ '11111 III 11ft' ( illilei/ Kingdom, 1940- 1960 
II li' tl lI "d 11 111 \\'(lod Acadcmic Publishers, 1993), 

1411\ It III 1.1'1 I'mposll is', Flighl , 71 (1946), 379; 
111111 11 1' " I ' , " I hI' Rocke t Propulsion Establish-
11\ \\'1 ,11 ,,11 ', .111/(1'/1111 III 1111' Royal Aeronautical 
", 11 11 1(1'1'110), .'~K K7 . 
I1 h d. I \\' 1I I , Nwl'f'1 /)n'('/opment with LiqUid 

"~I"~ 11,,,,,,, 1""I ~ I,\, I ( '. Kd ly, Technical Series No. 
", 11" II"" ~ I{ III'n' I krila gc Trust, 2005). 
1', 111111 W { , t\ " 'A ( 'ritical Review of German 

,1\, U'"tI., 1(111'1,1'1 J)l've lopmcnt ', Journal of the 
• ,/ ,,, ,,//,1111/, ,t! S(wiC' ly, 50 (1946), 483- 524; 
h.l, lit 111' 11 11 I IT I,t1i ciaIlS for Britain', Flight, 70 
111. , ' (1 ' 

""11 , ' N"II" ill hr ier, Flight, 53 (1946), 31; 
11111 1111', 11' ( I ll, ]H:'i. 

, ,, " """ , I1 , S III/lII/I'//il'/d The history of a Rocket 
,,/1, " J 1/1I1,//,/IIIIt '1I1 (K yrcwood: Ludlow, 2002). 
I tJ \ I' I{ () A II{2114H05, Medium range ballistic 

• 11 , ' II( 1/1'1 ' 11 . 'ul'aey and range 1955, 3. 
I " 1111111' 111 III SI1I l: II , rci'. 1" 931; Morgan, ref. 12, 

I 
I ,,, "oil. W,/ ) .. 'Tllc Spadeadam Blue Streak 

II, h 11" .1)11111 1,1I 1t1I c: he r I;acility U I ', Prospero The 
III/I,t! ,,1 /11'/1/"''' Nodl'lry and Nuclear History, 3 
111101 I 1,1 

11111 1\'1. 11 ,1< .. '!'i1(1I/ 11: A History of a Cold War 
I I" I",(}!/(IIII ( I ) 'pa rtlll cnt of Arkansas Heritage, 
, '11t H I} , ) (' , 

1\ 11111111 , ( ' 11 ., U(' IIIII'il/and Blue Streak An 
"'/1.11,,, .\'/(1/'1' (Hri ti sh Interplanetary Society, 
'0 11 1 
~ lillil l d , ' ) .. '1'111' IJIllck Anoll' Rocket: A History of 

, ,iI( 1///1 / ""/I( ·It Veltiele IInd its Engines (London: 
h 1111 M II N ' UIl I, 200 I) : Cocrofl, W.D. , The High 
"/I " , / S/I, ·, ' .1'/1' 4 Wig"l (English Heritage RDRS 

I ' 1111 / 1 
111"11 ', 1' ., Ni 'ho l, K. , Pcarson, N ., and T. Peters, 

III V" III' \' Sil l' , Rhydymwyn, Flintshire', Historic 

INDUSTRIAL ARCHAEOLOGY REVIEW, XXXI: 1,2009 19 

Environment Management Plan Vols 1- 3, Birmingham 
Archaeology Report No. 1377 (2006). 
30 Neufeld, M.l. , The Rocket and the Reich Peen­

emiinde and the Coming of the Ballistic Missile Era 
(New York: TheFree Press, 1995),273. 

31 Hennessey; P., The Secret State Whitehall and the 
Cold War (Penguin, 2003), 58. 
32 Cathcart, B. , Test of Greatness: Britain 's Struggle 

for the Atomic Bomb (lohn Murray, 1994), 70. 
33 Arnold, L. , Windscale 1957 Anatomy of a Nuclear 

accident (Palgrave, 3rd edn. , 2007), 11. 
34 Beck, C.M., 'The Archaeology of Scientific Experi­

ments at a Nuclear Testing Ground', in Schofield, 
1. , 10hnson, W.G. and C.M. Beck, Materiel Culture 
The Archaeology of Twentieth Century Conflic' 
(Routledge, 2002), 65- 79. 

35 Wright, P. , 'lohn Challens' , The Guardian, 12 
March 2002, 18. 

36 Hennessy, ref. 31 , 57. 
37 Arnold, L. , Britain and the H-Bomb (Basingstoke: 

Palgrave, 2001), 84. 
38 Hennessy, ref. 31, 59 . 
39 Arnold, ref. 37, 108- 27. 
40 Mills, E.A. , The Modern Factory (The Architec­

tural Press, 1951), 60- 5. 
41 TNA: PRO ES1I331 Development of Foulness 

1952- 1956. 
42 TNA: PRO ABI6/916 Foulness: expansion; claims 

1953- 1954. 
43 Hennessy, P. , Cabinets and the Bomb (British 

Academy, 2007), 124 - Agreement for co-operation 
on the Uses of Atomic Energy for Mutual Defence 
Purposes. 
44 Zuckerman, Z., Monkeys, Missiles and Men An 

Autobiography 1946-88 (Collins, 1988),297- 304. 
45 Millington, C.F., Design Study for an Environmen­

tal Test Building Erected at A WRE Orfordness (1971), 
A WRE Report No 034171 (TNA: PRO ES411282). 
46 Brown, H.R. , Boffin A Personal Story of the Early 

Days of Radar, Radio Astronomy and Quantum Optics 
(Bristol: Adam Hilger, 1991), Ill. 

47 Cocroft, W.O. , Dangerous Energy the Archaeology 
of Gunpowder and Military Explosives Manufacture 
(Swindon: English Heritage, 2000), 197-236. 
48 Dockrill, M., British Defence since 1945 (Oxford: 

Basil Blackwell, 1988), 151. 
49 Quigley, P., Tanks and Turbines Jobs in Coventry's 

Defence Industry (Coventry: Coventry Alternative 
Employment Research, 1989),6. 

50 Cocroft, W.O. and R.l.C. Thomas, Cold War 
Building for Nuclear Confrontation 1946- 1989 
(Swindon: English Heritage, 2003), 253-62. 
51 Anon., 'After Woomera, The Tomb', The Archi­

tects' Journal, 12 September 1957, 378. 
52 Krige, 1., 'Critical Reflections on the Science­

Technology Relationship', Transactions of the 
Newcomen Society , 76 (2006), 263. 

53 Edgerton, D ., England and the Aeroplane An Essay 
on a Militant and Technological Nation (Macmillan, 
1991). 

II~ Ill' ( 'ocroft is (j Senior Archaeological Investigator with English Heritage. Address for corre­
''' /11/'' 11, '/ ' ,' h·IIK/i.l'1i Heritage, Brooklands, 24 Brooklands Avenue, Cambridge CB2 8BU, UK,' 
1101 11 lI 'iI.! 'I/ I'. C'II( '/'ofi@english-heritage.or.uk 


