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FOREWORD

by Air Chief Marshal Sir Kenneth Cross KCB CBE DSO DFC
Air Officer Commanding in Chief Bomber Command
1959-1963

This history records the circumstances and events that led to probably
the greatest change in Britsh defence policy in peacetime, and its
implementation by Bomber Command of the Royal Air Force. Itis an
account of courage. determination and devotion. beginning with the
decision by a small number of Ministers in 1947 to develop an atomic
bomb. It then takes us through the brilliant work of our scientists and
engincers in designing Blue Danube. the first operational weapon.
the foresight and planning of the Air Staff resulting in the specification
and building of the *V' bombers = Valiant, Vulcan and Victor, the best
aircraft of their type anvwhere in the world at the time. and the final
exccution of the deterrent policy by Bomber Command.

The task given to the Command was immense. It was to prepare and
maintain for instant retaliation against an attack more than 180 "\"
bombers and 60 Thor intermediate-range ballistic missiles. The
maintaining of this force at virtually war readiness called for a sustained
effort by all ranks in the Command and considerable sacrifice in the
private lives of commanders, staffs, air and ground crews. That these
sacrifices were made willingly was a measure of their belief in the
Command’s role and its importance in deterring war.

This account also tells of the remarkable partnership between
Strategic Air Command of the United States Air Force and Bomber
Command of the Roval Air Force. These two Commands alone
provided the Western deterrent in the nineteen fifties and sixties: theirs
was a great working partnership based on a common aim. a mutual
respect for cach other's professional capabilities and. as time went on,
personal friendships atall levels.

It is excellent that all this history should be recorded now whilst many
of the participants are still alive and their memories can so usefully
supplement the official papers.
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INTRODUCTION

This is an “official” history in the sense that it has heen wiiten from
official records, to which the author has had unresinrcred access and
from which he has quoted extensivelv: many of (hemn, having been
subjected to the reviewing process and consequenth “weeded™. now
only exist in this form.

The history covers a period of 24 vears, 194569, from the ending of

the Second World War and the contemporary Chicts of Statt consider-
ations of the possibility of future war and the weapons (har might be
employed, to the handing-over by the RAF 1o the Roval Navy in
mid-1969 of responsibility for British striategic nudear deterrence = the
so-called QRA (quick reaction alert) standby duties, representing the
highest state of operational readiness ever achieved by UK forces in
peacetime, then transferred from bombers to submarines.

Initially there had been considerable debate, in 1945-16, as 1o
whether Britain should manufacture nudlear bombs a1 41l Once that
decision had been taken by a group of scnior Ministers, not by the
Government, early in 1947 — and it cannot be stressed (o0 greathy how
crucial was the role of the former Chief of the Air Sttt Lord Portal. in
influencing that decision (as will subscquently be described) — the rest
followed: the issue by the Air Staff of Operational Requirements for an
atomic bomb and for aircraft capable of delivering it plans for the
training of aircrew and the preparation of suitable airficlds; a test of the
first atomic warhead and the consequent production of e lemar bombs:
the build-up and deployment of a jet bomber force: further development
of both aircraft and weapons, including thermonuclear bombs: the
introduction of a guided bomb and the proposed introduction of
entirely new weapons like the Blue Streak MRBM and T'SR.2 (ractical
strike/reconnaissance) aircraft — cancelled projedis whose “rise and
fall” form the themes of chapters in this history.

While two of the three atomic-capable medium bombers which were
produced were developed into more powerful (B.1A and B.2) versions
and the kiloton-range nuclear bombs thev originallv carried were
succeeded by megaton-range weapons, the means of (l(-iivcri”g nuclear
warheads only changed twice during this period from the traditional
free-fall bomb technique: with the introduction of Blue Steel air-
launched guided bombs in 1962-63, and with the deployment in Britain
of American Thor intermediate range (1,500-mile) ballistic missiles
from 1958 to 1963, manned by RAF Bomber Command crews. Plans to
build and deploy a British medium range (2,000-mile) ballistic missile.
Blue Streak, were abandoned in 1960 in the expectation that the RAF
would be supplied with the 1,000-mile range American ALBM (air-
launched ballistic missile) Skybolt for its B.2 Vulcans, but this weapon
was cancelled at the end of 1962; and TSR.2, which was to have replaced
Bomber Command’s Canberras and Valiants in the 1960s and would

vi
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additionally have had a low-level strategic role, was cancelled in 1963.

The (lv\'élopmcnl of RAF jet bombers — Canberras, Valiants, Vulcans
and Victors — and ot the British nuclear weapons the \V-bombers
carried! are described in separate. self-contained chapters in this history,
which has been written from an impartal viewpoint, to give future
researchers and historians a clear and consecutive account of cach stage
of development during the RAF strategic nuclear deterrent period.

In those vears. Bomber Command made its most massive effort since
the Second World War, building-up and deploying 32 Canberra® and 13
V-bomber squadrons and embodying the UK policy of deterrence with
QRA (quick reaction alery) and dispersal techniques. What might be
called the Canberra period began in 1951 when the first squadron was
cquipped, while the V-bomber period began in 1955 when the first
Valiant squadrons were formed. giving the Command a nuclear weapon
delivery capability.

Its Commanders in Chief at these most significant stages in its history
were Air Marshal (later Air Chief Marshal) Sir Hugh Pugh Llovd, who
had distinguished himself as Air Commander in Malta when the island
was desperately defending itself against attack and who during his term
as AOC in G (1930-53) “saw n” the first Canberras after his
Command had had to borrow B-24s from the United States o keep up
its long-range capability until its Lincolns could be replaced: Air
Marshal G H (later Sir George) Mills, whose term of office (1953-56)
covered the arrival of the Valiants and who sponsored a “blueprint”
for the Air Staff covering every aspect of the setting-up of the V-bomber
torce™; Air Chief Marshal Sir Harry Broadhurst (1956-59), who with vast
wartime expericence of fighter and tactical air operations behind him
introduced a “fighter-pilot tyvpe” mentality into V-force aircrew
(whose aircraft were having to get off the ground as quickly as Spitfirves
and Hurricanes had done in the Batile of Britain), and who initiated
close co-operation with the USAF Surategic Air Command: and Air
Marshal Sir Kenneth Cross (1959-63), who had formerly been AOC No
3 Group in Bomber Command and whose period as AOC in C saw the
RAF strategic nuclear deterrent forces rise to the greatest height of
their destructive powers, with thermonuclear-weapon-armed V-bombers
supplemented by American Thor missiles with megaton warheads. who
fostered the close Bomber Command/SAC co-operation and who
infused V-force personnel with a dedicated sense of discipline and
purpose, during 1962 introducing an all-the-year-round QRA standby,
which was maintained until the transfer of strategic nuclear deterrence
to the Royal Navy’s Polaris-armed nuclear submarines in mid-1969.

Bomber Command had had a difficult time in the yvears following the

! T'he interdictor Canberras, the Valiants of the TBF (Tactical Bomber Force) and some of
the Vulcans and Victors carried US nuclear weapons, held under USAF custodianship.

? Six Canberra squadrons were subsequently formed in Germany. four in Cyprus and one
i the Far Fast.

* A Review of the 'V Force = 7 March 35 (AHB 1TH/272/3/48).

Vil
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Second World War, not onlyv because of the obsolescence of it piston-
engined aircraft but also because of official and public reluctance 1o
acknowledge the great contribution it had made o victory in Furope.
and with Fighter Command maintaining popular esteem through the
annual Battle of Britain displavs — evocativelh named though portraving
the whole of the RAF. Further. the vast numbers of aivcraft and
personnel involved in the wartime bombing offensive had melted awav:
the mighty force which had been able to put up 700/800 heavy bombers
nightly over Germany was reduced to a few squadrons of Lancasters’
Lincolns and Mosquitoes, and maost of its highlv skilled aircres and
groundcrew had returned to civilian life. When the “Cold Win'™ began
in 1947 and the Soviet Union became a potential enemn the RAF had no
bombers with sufficient range to reach significant togets theve: the
Lincolns would scarcely have been able to pencetrate bevond the Russian
frontiers. In 1948 the Chicf of the Air Staff (Lord Teddery said that =it
war comes we must fight as best we can with what we have got™' L and in
1952 his successor (Sir John Slessor) admitted that if a Russian attack
came earlier than 1957 “we should have to do the best [we could] with
what we had"?.

Because of the lack of a long-range bomber the loan of B-29
Superfortresses from the United States was arranged: they were named
Washingtons in RAF service; and production orders for Canberras (to
be used as tactical day bombers in the event of a Warsanw Pact advance
across Europe — hopefully with more success than the ill-fated Batdes in
the 1940 “blitzkrieg”) and for Valiants were accelerated w fill the
bomber “gap” until the arrival of the Vulcans and Victors originally
ordered by the Air Staff.

The Air Staff had drawn up its requirements for new bombers and an
atomic weapon in 1946, and these were implemented once the crucial
nuclear bomb policy decision had been taken carly in 1947, But while
there seemed to be no particular problems about developing the bomb,
apart from its uniqueness (given the high-level impetus and impressive
technical skill devoted to it), the aircraft, owing 1o their advanced
configurations, took a long time to develop: the Valiant seven vears,
because of its comparatively straightforward design to i less demanding
specification, the Vulcan nine and the Victor ten years. Bomb delivery,
because of the much higher operating altitudes and speeds of the
turbojet bombers compared with their piston-engined predecessors,
raised the problem of guidance to ensure accuracy of results: an initial
concept, Blue Boar, for a TV camera in the bomb and a jovstick control
in the aircraft, was abandoned in favour of a powered guided bomb —
Blue Steel, to be launched from the V-bombers and fly on a parabolic
course to its target 100 miles away.

! Note for the Chiefs of Staff on the Modernisation of the Strategic Bomber Force.
? Minute to S of S for Air (Lord De L'Isle and Dudley VC)yon 10 March 52,

viii
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But aside from the airborne “hardware™. much planning had been
going on for the V-force!, the first comprehensive summary of which
had been sent to the Air Staff in early 19557, just as the first Valiants
began to appear on RAF stations.

This Review of the V-force was a remarkable blueprint for the future -
British strategic nuclear deterrence in RAF terms. [ts premises were as
unambiguous as mathematical equations. The force would have o be
one that a would-be aggressor “must reckon with™ if resorting to
hostilities to gain his ends. It would pose a threat of retaliation “of such
consequence” as would “negate the advantages of conquest by
destroving  the  aggressor  industrially,  administratively and
cconomicallv™,

If Russia, as a would-be aggressor. contemplated challenging the
Western nations to a trial of armed swrength, she would seek wavs of
forestalling British retaliation from the outset — with a strong probability
that her first hostile act might be to attempt to destrov the V-force on its
bases by surprise. Theretore, “we must ensure that the Force can deliver
its tirst, and strongest, retaliatory blow within the time limits of warning
we can rely upon”™ — the genesis of the carlv-warning system and QRA
(quick reaction alert): and “the Force must be deploved in such a way
that Russia will need to expend the largest possible number of her own
nuclear weapons in order to be sure of destroving it” — the origin of the
dispersal plan, aimed at getting as many as possible of the V-bombers
off the ground and ensuring that the V-force presented as widelv
dispersed a target as possible.

From these basic parameters all the rest of the planning followed. The
V-force was to be based on ten Class 1 airfields. each with a single
9.000ft runway of LCN 60 or above weight-bearing capacity”® and each
with three squadrons of eight aircraft UE (unit establishment). ie a total
force of 240 V-bombers®. These main bases. defended by Bloodhound
surface-to-air missiles, were to be equipped with major support facilities
— an clectronics centre, ring mains for fuel and power, ILS (instrument
landing svstem) and ACR7 surveillance radar for recovery of aircraft,
svnthetic training and briefing equipment and weapon storage areas
(the principal weapon being the Mk 1 atomic bomb, plus 1,000lb HE

' This term seems to have originated in 1932, At an Air Council meeting on 2 October the
CAS (Slessor) said that A 'V Roe were anxious that their version of the B.35/46 Specification
should be named Ottawa = in line with Wellington and Canberra: but it would not be in line
with Valiant, and “his own inclination was to establish a "V class of medium jet bombers™.
An unsigned note i a file on Aireratt Nomenclature (ED3/A4/8 (Pt 1) savs: “Decided Oct
1952 that the AV Roe version of the B.35 should be named Vulean. following Valiant and
preceding Victor, thus making a "V class of medium bombers. Thus a break from tradition
of naming bomber aiveraft after towns in Commonwealth or those associted with British
history™.

? A Review of the 'V Force = BO/TS. 84435, 7 March 19535,

' Providing for aircraft weighing up o 160,0001b,

! This was the wotal originally hoped for, but subsequently whittled-down to 184, as will be
described.
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have been: some of the NBS cquipment had not beeon faitted. so the
crews had had no real experience of ar. T the Recea 0! the V-poree of
March 1955 the fear had been expressed that the cipph ot NBSuandats
associated components might be delaved, with the comment that =
would be a tragedy if aivcrabt and . ficlds are reads but the use of
operational cquipment”™ was “prolbited” by delavs

The V-force was 10 be dogged Iy other delass. and cancellanons,
during its I4-vear history: a delay i bimging the Blue steel stand-oft
bomb into service: cancellation of the Skabolt ALBM tan-liunched
ballistic missile) which was 10 succeed 1t and cancellanon ol the Blue
Streak MRBM (medium-range ballistie mssile) wihnich would have taken
up the experience gained in operatng the Amenican Iheon IRBM
(intermediate-range ballistic missiles)y. These events are fully 1
in the chapters which follow.

What cannot be recounted, or even estimated,
would have been successtul had it bheen called upon to exerose s
deterrent power; whether all the vainimg. all the Jhill, all the courage.
would have got it off the ground in the fice of a missile attack upon the
United Kingdom, and whether if it delivered ats bombs, 1t would ever
have been able to return 1o its bases in the face of nudean devastanon and
fall-out. The fact that it was never called upon to operate 1 carnest can
he adduced as success for the deterrent thicat n posed. T hat IRt
created and trained and exerdised in carnest. in co-operation with is
American counterpart the USAF Strategic A Command, should be
evident from the pages which follow.

coounted

s whether the force

X1l
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CHAPTER 1

ORIGINS OF THE BRITISH ATOMIC BOMB AND
NUCLEAR DETERRENT STRATEGY

THE IDEA OF an atomic bomb and its effect upon warfare had been
germinating in British military and political consciousness since well
before the end of the Second World War, and steps had been taken to
acquire such a weapon before the Americans dropped their A-bombs on
Japan.

In November 1944, with the war in Europe far from won and victory
in the Far East even further from being achieved. the UK Chiefs of Staft
asked their Technical Warfare Committee to look into the future: it was
to investigate the potentialities of weapons of war and make a report on
them!. In the Chiefs” own words: —

“Among the most important factors affecting the future detence of
the British Empire are the likely development of existing weapons of
war, the further development and improvement of weapons now in the
experimental stage, and the development of entirely new weapons and
methods which though considered practicable in theory have not vet
been attempted in practice. ..

“The Joint Technical Warfare Committee, availing themselves of the
best scientific advice available, are required to review the position and to
forecast to the hest of their ability developments in weapons and
methods in each important field of warfare during the next ten vears,
having regard both to theoretical possibilities and also to the practical
limitations at present foreseeable™.

What the JTWC did was to set up an ad hoc scientific committee under
the chairmanship of Sir Henry Tizard. he and his distinguished fellow
scientists® producing a report which came to bear his name.

Although the Tizard Committee was denied access to any information
on atomic bomb developments — “we have been given no information”,
its report said, “on what has been and is being done in America, nor
have we been informed of the policy of the British Government” — it
nevertheless, in discussing atomic energy, sowed the seeds which were to
burgeon into future government policy.

The Tizard Report of 3 July 1945 urged that the Government should
encourage large-scale research into atomic energy: it foresaw the

! COS(44)360th meeting (0). 7 Nov 44,

?] D Bernal. P M S Blackett. C D Ellis and G P Thompson. This Committee on Defence
Research Policy was the post-war successor to the pre-war Committee for the Scientific Survev
of Air Defence, also chaired by Tizard (sce Ronald W Clark’s Tizard — Methuen & Co,
1965).
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devastating effects of atomic weapons'; it envisaged the development of
jet bombers able to cruise at 300 mph at 40.000ft. carrving a bomb load
equivalent to that of the Lancaster: and it also postulated the idea ol
nuclear deterrence. If the atomic bomb were perfected (it said) and

could be produced without prohibitive cost, sudden attacks could be

made without warning, though it was unlikelv that tests could be kept
secret because of earth shocks. “Assuming the worst ™. the committee con-
cluded, “the only answer that we can see to the atomic bomb s to be prepared
to use it ourselves in retaliation. A knowledge that we were prepared.in
the last resort, to do this might well deter an aggressive nation™.

Thus the Report spelt out the main paramcters of British strategic
defence policy in what the scientists foresaw as the nuclear age: the
production of atomic energy for nuclear purposes: the design and
manufacture of very fast, very-high-flying jet-powered bomber aiverafts
and a preparedness to use atomic bombs against a possible aggressor —
the idea subsequently enunciated by the Chiefs of Staft as the nuclear
deterrent philosophy.

When the Report first appeared the war in Europe had been won but
no-one could foresee how long the Far East conflict would go on: and
although the Allies had gained victory in the West a giant shadow
loomed on the European horizon — that of the Soviet Union, now with a
foothold in Western Europe and emerging from the Second World War
as one of the Great Powers, unlikely to disarm or withdraw when victonrn
had been won at the cost of fearful losses?. The other Allies — particularly
the Americans — were anxious to re-group their forces against the
Japanese or to demobilise.

In a telegram to President Truman on 12 May 1945" after Germany
had been defeated, Prime Minister Winston Churchill had set down his
views on the state of Europe after more than five-and-a-half’ vears of
warfare: —

“I am profoundly concerned about the Furopean situation. I learn
that half the American Air Force has already begun to move to the Pacific
theatre. The newspapers are full of the great movements of the
American armies out of Europe. Our armies also are, under previous
arrangements, likely to undergo a marked reduction. The Canadian

! “If atomic energy can he released explosively. the character of war. .. will be completeh
changed...
“There is...a possibility that some practical method may be found 10 release atomic energy
explosively. The total energy involved...is about two million times that released by the
explosion of an equal weight of TN'T. Even allowing for a low efficiency. and for the probable
need of elaborate and heavy gear to release the energy. we conclude that a single bomber
could do an amount of damage equal to that of a thousand bombers using normal bombs".
Cf the attacks on Hiroshima and Nagasaki by single B-29s with the RAF 1,000-bomber raids
on Cologne, Essen and Bremen in 1942,

2 The German invasion and subsequent defeat cost the Russians 20 million casuahics.

3 The so-called “Iron Curtain” telegram, quoted in Churchill's The Second World War Vol V'l
Triumph and Tragedy (Cassell & Co. 1954), pp 498-499. “Of all the public documents | have
written on this issue”, he said, *I would rather be judged by this™.

2
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Army will certainly leave. The French are weak.... Anvone can see that in
a very short space of time our armed power on the Continent will have
vanished. except for moderate forces to hold down Germany.

“Meanwhile what is to happen about Russiaz...I feel deep anxiety
because of their misinterpretation of the Yalta decisions.' their attitude
towards Poland. their overwhelming influence in the Balkans. excepting
Greece, the difficulties they make about Vienna®. the combination of
Russian power and the territories under their control or occupied.
coupled with the Communist technique in so many other countries. and
above all their power to maintain very large armies in the field for a long
time. What will the position be in a vear or two when the Britsh and
American Armies have melted and the French have not vet been formed
on any major scale...and when Russia may choose to keep two or three
hundred divisions on active servicer?

“An iron curtain is drawn down upon their front. We do not know
what is going on behind...”

This was a global statesman’s view of a Western Europe devastated
and debilitated by war, a Europe into which a new World Power had
entered whose potendality was greater than that of the defeated
Germany, and whose credo was worldwide domination — by political.
economic or military means. If there were to be a military clash in a few
vears' time, the Western Powers by themselves could not withstand the
overwhelming forces of the Soviet Union: nor could they awtomatically
relyv on American aid.

The Churchill telegram — hardlv a victory salutation. more a crv of
despair — was sent to Truman only four days after the German
surrender on 8 May 1945, In the following month. on 26 June, the
United Nations charter was signed in San Francisco by 30 countries —
leading to the formal emergence of the United Nations Organisation on
24 QOctober 1945, Here was a hope for the future — an organisation in
whose Assembly all nations had a voice. and in whose Security Council
the major Powers could act in concert to deter aggression.

But the emergence of the atomic bomb (the possibilitv that the Tizard
Committee had foreseen — the release of atomic energy explosively) so
soon after the UN Charter had been signed — the first one tested on 16
Julv 1945, the second and third dropped on Japan on 6 and 9 August -
created a dangerous imbalance among the world Powers, so recently
allied for the defeat of Germany and Japan. The United States had a
monopoly of the most potent weapon vet devised. and had shown that
the use of it could destrov an enemy’s resistance overnight; the Soviet
Union, having greatly extended her territory and her area of influence.
had nevertheless been placed in a position of inferiority as a
non-nuclear Power; and the United Kingdom, having contributed to the

' On broadening the Polish Government to include all parties. and on ensuring that free
elections were held and demaocratic governments established in countries occupied by Allied
armies.

¥ Austria did not regain her independence until 27 Julv 1933,
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original knowledge leading to atomic bomb development I was now na
three-sided dilemma: she could not willingly acquiesce in an Amencan
monopoly of nuclear weapons, yet could not sce the new United
Nations Organisation being strong enough to enforce international
control of atomic energy development; she knew that the scientific and
industrial capability to make an atomic bomb existed in Britain. subject
only to Governmental authority to proceed: and she realised that the
possession of atomic bombs would be an effective deterrent to Russian
domination of Western Europe.

The AOC in C RAF Bomber Command (Air Chf Mshl Sir Arthur
Harris) had referred at the end of March 19453, when victorv in Europe
was at last in sight, to the problem of defeating the Japanese and the
part hombing might play in bringing about victory in the Far East. At
the end of a long letter to the Deputy CAS (Air Mshl Sir Norman
Bottomley) on 29 March he had commented: — '

“Japan remains. Are we going to bomh their cities flat — as n
Germany — and give the Allies a walkover — as in France and Germany —
or are we going to bomb only their outlying factories, largely
underground by the time we get going, and subsequently invade at the
cost of 3 to 6 million casualties? We should be careful of precedents™.

These were the comments of a strategic bomber force commander
who had been able to launch between 500 and 1,000 aircraft per night
against targets in Germany, made on the basis of his Command’s
contribution to the war in Europe. Having propounded the thesis that
an all-out bombing campaign would lessen the horrific casualties likely
to be incurred in landings on Japanese soil, Sir Arthur could hardly
have foreseen that Japan would be defeated by bombing attacks on two
cities, each made by one aircraft carrying a single bomb. Such were to be
the stark, simple statistics of nuclear warfare.

On 18 August 1945 the distinguished RAF bomber pilot Gp Capt G L.
Cheshire VC, who had done more than a hundred operations over
Europe, made a report on the USAAF atomic bomb attacks on
Hiroshima and Nagasaki®. Of the Hiroshima operation he wrote: —

“Zero hour was timed for 0913, August 6th, Tinian time*. There were
three particular aircraft — one to drop the bomb, the second to make

! “The early British work embodied in the 1941 Maud Report was decisive in getting the
American atomic bomb project off the ground™ (Independence and Deterrence Britan and Atomue
Energy 1945-1952 Vol 1, Policy Making, by Margaret Gowing. assisted by Lorna Arnold
(Macmillan, 1974). In her earlier work. Britain and Atomic Energy 1939-1945 (Macmillan.
1964) Prof Gowing commented that “Without the work of the Maud Commitce. . .the
Second World War might well have ended before an atomic bomb was dropped™. This
committee on the uranium bomb was set up in London in mid-1940 in the Minisiry of
Aircraft Production: its first Report (July 1941) was on the use of uranium for a bomb.

2 Quoted in Bomber Harris — The Authorised Biography, by Dudley Saward (Cassell Ltd and
Buchan & Enright Publishers Ltd, 1984).

3 Quoted as Appendix 9 in The Atomic Bomb An Account of Britssh Poliex -t the Second World
War, by John Ehrman (Cabinet Office. London SW1, 1953).

+ Tinian was the Pacific island from which the USAAF B-29s flew to drop the atomic

bombs.
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scientific observations, the third to photograph the explosion. To my
surprise the operation was executed as planned, the bomb being
dropped within one minute of zero hour with both the observation
plane and the photographic plane in its correct position. On the
explosion of the bomb the two leading aircraft had wrned on a
reciprocal course and were thus free from danger, while the photographic
acroplane was flving directly towards the target at a distance of some 25
miles. Two severe shock waves were felt which all aircraft interpreted as
flak and consequently started taking evasive action. The scientific
observations were successfully made and after watching the spectacle
tfor a short time the aircraft returned to base. No defences of any sort
were encountered”.

On the 9 August auack against Nagasaki he reported: —

“The plan for this operation was exactly as that for the previous one.
The three aircraft were to rendezvous over Yakushima, south of
Kvushu. at 0915 and proceed in formation to the target, the primary
target being Kokura and the secondary Nagasaki. Weather reconnaissance
was carried out one hour prior to the attack so that the attacking aircraft
could be diverted to whichever of the two targets was clear. In point of
fact both targets were reported wide open.

“On arrival at the rendezvous point the three aircraft failed to make
contact, which did not surprise me in the least. since instead of orbiting
Yakushima in a tight circle, thev flew around in dog legs some 40 miles
long at varving heights. There being no adequate arrangements in the
event of contact not being made and the leader not being willing o
break radio silence although there was no conceivable reason why he
should not, the three aircraft continued to orbit for an hour and ten
minutes. The pilot of the photographic aeroplane, in which both
Penney and myself were riding'. then proceeded to fly around the
approaches of Kokura wondering what he should do. Eventually, almost
two-and-a-half hours after we had arrived at the rendezvous point, we
noticed the explosion of the bomb some 80 miles to the west. The pilot
said he was unable to go up to observe it since he was short of petrol. On
my pointing out that we could always land at Okinawa he agreed to flv
up and circle the target. We reached the target some ten munutes after
the explosion at a height of 39,000ft. At this time the cloud had become
detached from the column and extended up to a height of approximately

' Dr W Penney and Gp Capt Cheshire were the only British observers. One of the victims of
the Nagasaki bomb was Cpl R F Shaw, RAF who had been captured by the Japanese when
with No 84 Sqn i Java in 1942, When the city was attacked he was working in Fukuoka
camp, being trapped and killed by falling masonry (AHB3 correspondence D/ AHB(RAFY
P375879/42, 10 Jul 84). Gp Capt Cheshire subsequently published his recollections in a book
called The Light of Many Suns The Meanmg of the Bomb (Methuen. 1985). In Britam and Atome
Energy 1939-45 (Macmillan 1964) Prof Margaret Gowing comments that “Cheshire. with his
great experience of bombing attacks on Germany. was not impressed with the organisation
of the operation; but it must be remembered that the organisation of raids on Germany had
heen brought 10 a high pitch of efficiency by hard experience. whereas the atomic weapon
sorties from Tinian were the first operation of their kind™.
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60,000ft. From the bomb aimer's compartment I had an excellents 1w
of the ground and could see that the centre of the impact was some tour
miles north-east of the aiming point and that the v proper was
untouched.! Fortunately however the bomb had accidentally hic the
industrial centre north of the town and consequently had < aused
considerable damage. Had it exploded in any other direction it would
have fallen in open country....

“From subsequent interrogation of the crew it transpired that three
unsuccessful attempts had been made at bombing Kokura and that the
aircraft had then proceeded to Nagasaki and had dropped the bombon
its first run, although the crew realised that it was not an accurate rutt.
By this time the crew must have been tired and a little wrought up and
I do not think that any blame can be auached to them for the gross
errorinaim...."

The British official history of the war against Japan has commented
that the damage at Nagasaki, a town with 270,000 inhabitants, was "not
so great as at Hiroshima since the homb did not explode over the cenure
of the target area, but 23,753 of the inhabitants were killed and 43.020
wounded. It is perhaps interesting to reflect that, in the big fire raid on
a small area of Tokyo on the night of the 9th/10th March, 81,000 were
killed and over 40,000 wounded. The view expressed that the use of the
atomic bomb against Japan, though it might cause almost complete local
destruction, would save far greater and widespread destruction clsewhere
was not far from the mark”.?

It was against this background of scientific advice about nuclear
energy altering the character of warfare, of Russian armies pulcnliull)’
capable of marching across Europe, of American exploitation of atomic
bombs to defeat Japan and of a new United Nations Organisation only
just brought into being, that Britain’s leaders — political and military —
had to decide whether her future defence policy should be based on the
possession of nuclear weapons, and if so, how these were to be acquired
and operationally deployed.

The development of a British atomic bomb, eventually 1o be carried
by the V-force aircraft of RAF Bomber Command, was based on an Air
Staff Operational Requirement (OR1001) issued on 9 August 1946 and
on a Government decision, made on 8 January 1947, to authorise
research and development work on atomic weapons. But these major
steps were taken only after several high-level expressions of opinion,
from 1945 onwards, had created an “atomic climate” favourable to
British design and manufacture of A-bombs. The Royal Air Force did

! Ruin from the Air The Atomic Mission to Hiroshima, by Gordon Thomas and Max Morgan
Witts, published in the UK by Hamish Hamilton in 1977, says: “the atomic bomb missed the
Aioi Bridge” — the aiming point - “by 800ft...” The attack on Hiroshima therefore seems
to have been much more accurate than the subsequent one on Nagasaki.

? History of the Second World War The War against Japan Vol V, by Maj-Gen S Woodburn Kirby
with Brig M R Roberts, Col G T Wards and AVM N L Desoer (HMSO, 1969). This view has
subsequently been challenged: see Hiroshima The Strange Myth of Half a Million American Lives
Saved, by Rufus E Miles Jr in International Security, Fall 1985.
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not initiate this atomic policvs it reflected official — that is. military.
political and scientific — thinking. But because the weapons were to be
delivered by aircraft = no other means of delivery being practicable at
that time - the Air Staff took the respounsibility for setting-down the
parameters (derived from the predicted size of the warhead) of the
bomb to be carried by high-speed. high-altitude aircraft to be designed
for that purpose.

On 5 Julv 1945 a UK General Election had brought a Labour
Government to power: and following the Japanese surrender on 10
August, hastened by the American bombs which British scientists had
plaved a part in developing. the new administration had to consider -
along with many other urgent matters — what Britain's post-war atomic
energy policy should be. During the war, Prime Minister Churchill “had
vigorously insisted that knowledge of the atomic bomb be kept to the
smallest possible circle of Ministers and advisers. About seven Ministers
in the wartime coalition had been involved in the bomb project in
varving degrees and at varving times but only two of them. Sir John
Anderson and Lord Cherwell, knew continuously and in detail about
the whole business™!'.

On 10 August. the dav after the second American atomic bomb had
been dropped on Japan, a committee of senior Ministers known as Gen
75 — which became a “forum for decision-making on atomic energy
policy™ — held its first meeting and was told by Prime Minister Attlee
that an Advisory Committee on Atomic Energy (ACAE) was to be set up,
to ensure continuity of knowledge and to advise on future policy. On the
21st he announced its formation, with Sir John Anderson as chairman.
Its most numerous regular members were scientists — Sir Edward
Appleton, Professor P M S Blackett, Sir Henry Dale and Sir George
Thomson: its other members were from the Services (Lord Alanbrooke
and Lord Tedder) and the Civil Service (Sir Alan Barlow and Mr Nevil
Butler). Other scientists who attended its meetings were Sir James
Chadwick, Sir Robert Robinson and Sir Henry Tizard. while the
Services and the Civil Service had other representatives from time to
time. The ACAFE’s terms of reference were twofold: “to investigate the
implications of the use of atomic energy and to advise the Government
on what steps should be taken for its development in this country for
military or industrial purposes”; and "“to put forward proposals for the
international treatment of this subject”. It was “responsible for making
the recommendations which led to the first decisions on the shape of
Britain’s atomic programme and the attitude to international control™

! The seven Ministers were Sir John Anderson. Lord Cherwell. Mr R A Butler, Colonels ] |
Llewellin and } T C Moore-Brabazon. Mr Anthony Eden and Lord Hankev. See Independence
and Deterrence Britain and Atomic Energy 1945-1952, by Margaret Gowing. assisted bv Lorna
Arnold: Macmillan, 1974,

? Ibid.

3 Independence and Deterrence. by M Gowing: see previous reference.
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At its first meeting, on 21 August under the chairmanship of S John
Anderson, it discussed the effect of the atomic bomb on future methods
of warfare and set down a number of questions to which it required
answers.

At the Gen 75 committee’s second meeting, on 29 August, the Prime
Minister circulated a memorandum on The Atwomic Bomb. Tt hegan
unequivocally:—

“A decision on major policy with regard to the atomic bomb i
imperative. Until this is taken, civil and military departments are unable
to plan. It must be recognised that the emergence of this weapon has
rendered most of our post-war planning out of date™.

Probably the first British leader to expound a policy of nudear
deterrence, Mr Attlee then gave historical perspective —in uncompromising
terms — to the idea which subscquently became embodied in the
philosophy of strategic nuclear deterrence:-

“We recognise, or some of us did before this war, that bombing would
only be answered by counter bombing. We were right. Berlin and
Magdeburg were the answer to London and Coventry. Both derive from
Guernica'. The answer to an atomic homb on London is an atomic bomb
on another great city™.

He also propounded the irresistible conclusion that any attempt to
keep atomic bomb technology in American and British hands would be
useless:—

“Scientists in other countries are certain in time to hit upon the secret™.
The most we may have is a few years’ start. The question is, what use
are we to make of that few years’ startz".

Attlee’s Memorandum was discussed by the Gen 75 Ministers (those
who would eventually take the decision to authorise A-bomb R & D)
their meeting on 29 August, when they also considered a Memorandum
by the ACAE, which eight days earlier had discussed the effect of the
atomic bomb on future methods of warfare.

At the same time the Chiefs of Staff had rcacted to the immense
change which had affected the military scene with the emergence of this
new weapon, and on 20 September instructed their Technical Warfare
Committee to revise the Tizard Committee report on Future
Developments in Methods of Warfare — referred to at the beginning of
this chapter — in the context of this change. Meanwhile, a powerful
individual opinion had been expressed from the United States — that of

! Bombed on 26 Apr 37 by German aircraft co-operating with the Nationalist Government
in the Spanish Civil War.

? The Russians exploded their first atomic device on 29 Aug 49. (See The Aduvners
Oppenheimer, Teller and the Superbomb. by Herbert F York; W H Freeman & Co. 1976). In 1945
Attlee had hoped that the USA, UK and the USSR would collectively declare that the new
invention had made it essential to end wars; he declared that America and Britain werce
“responsible as never before for the future of the human race”. But within a year or so his
Government had to abandon its hopes for world peace through the United Nations

Organisation.
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Sir James Chadwick. who had been closely involved in Anglo-American
atomic energy relationships during the last two vears of the war": On
10 September he sent a telegram o London saving that the lllllltﬁl’{
applications of atomic energy made a pmduction plant “of our own
essential for the detence of the United Kingdom and Commom.\‘ealtl.l.
“I believe there can only be one opinion on this question”, he said. l-!ls
telegram® was seen by the Advisory Committee on Atomic Energy at its
second meeting on the 20th. .

The Chiefs of Staft expresed their views quite unequx\'ocally.on
international control of atomic energy and — if that should be impossible
to achieve — on possession of the means of retaliation. in a minute lo4the
Prime Minister on 10 October?, Replving to his request for comments™on
Sir John Anderson’s Memorandum on the International Comfol of
Atomic Encrgyv”, the Chiefs of Staft agreed that “we must aim at
international control — it is probably the only alternative to mutual
destruction”. But in their opinion it was “of vital importance that any
international agreement into which we enter should include the most
unequivocal and comprehensive rights of inspection™. Tt seemed to
them that “the whole conception of international control . . . stands or
falls on the efficacy of the arrangements for such an inspection™. Their
minute continued:—

“Russia is a country which appears to have both the natural resources
and the remote areas for the secret development of atomic weapons.
There is the obvious danger that we and the Americans might be led to
agree not to produce atomic weapons while the Russians secretly carried
out their rescarch and production in the remote areas of the Soviet
Union. The right of inspection will provide no security unless it is
completely comprehensive. How this is to be achieved under the present
Soviet system is the crux of the problem.

“The Chiefs of Staft recommend therefore that, before entering into
international discussions about control of atomic energy, it should be
our policy to make an agreement with the Americans to ensure that in
any international agreement the right of inspection will be insisted upon
and fully exercised in respect of the Soviet Union™.

The last paragraph of the CoS minute contained a crucial
enunciation of their views on the possession of atomic weapons and
on nuclear deterrence:—

“It is clear that in the event of failure to secure an international
agreement, possession of atomic weapons of our own would be vital to
our security. The best method of defence against the new weapon is
likely to be the deterrent effect that the possession of the means of

' Gowing. Independence and Detevrence Bratam and Atomie Energy 1945-1952.
2 Ancam 412,

FCOS 144975,

1 Minute D.7/45 of 6 Oct.

> Dated 2 Oct 43 (GEN 75/3)

o
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retaliation would have on a potential aggressor. The Chiefs of Sttt
therefore consider that we should press ahead in the ficld of research
and that it is essential that British production of atomic weapons should
start as soon as possible. To delay production pending the outcome of
negotiations regarding international control might well prove tatal to
the security of the British Commonwealth™.

“Means of retaliation” comprehended both the weapon and it
delivery system, and there was never any question in the Tizard Report
— which the Chiefs of Staff accepted — that the means of delivery would
be manned aircraft, which “for the next ten vears” (in the view of its
authors) were “likely to be the only practical means of delivering atomie
or biological weapons to ranges of over 400 miles”.

On 12 October the CoS Committee had considered a memorandum
by Sir Henry Tizard on “Central Direction of Scientific Effort”, which
opened with the words: “The atomic bomb has vividly impressed upon
us all the tremendous influence of scientific progress on every aspect of
national and international life . . . . The broad problems of war can no
longer be separated from those of peace”™. He proposed  the
appointment of a Scientific Adviser with a small planning staff. saving
that he had been convinced that “far more time and continuous
thought, by scientists of considerable authority in the heart of the
Government machine, would alone ensure that the Chiefs of Statf get
scientific advice reliable enough to guide their strategic decisions. ...~
The Chiefs concurred: on the 26th they expressed themselves “in
general agreement” with the Tizard memorandum, and on 1 November
they asked for a draft report, “containing their views on the Central
Direction of Scientific Effort, including the terms of reference and
composition of the proposed Defence Research Policy Committee™.

When the Gen 75 Ministers met again on 16 October 1945 to discuss
the international control of atomic energy they decided to ask for a
Report by Officials, “presenting a summary of the problem and
setting-out the alternative lines of policy which might be adopted™, and
this was produced within two weeks. Like the CoS Minute to the Prime
Minister, it recommended that the United Kingdom should produce
atomic bombs.

Dated 29 October, the Report by Officials” was a ten-page printed
document entitled “International Control of Atomic Energy”. No
authors’ names were appended to it. On the same date, the Prime
Minister had told the Commons® that an establishment was to be set up at
Harwell to engage in research on all aspects of atomic energy. He said
that, following a recommendation from the Advisory Committee on
Atomic Energy,

“the Government have decided to set up a research and experimental

! GEN 75/5th mtg.
2 GEN 75/10.
3 Hansard Vol 415, Cols 38-39.
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establishment covering all aspects of the use of atomic energy.
Accommodation is being provided for the establishment at Harwell
airfield near Dideot. . .. It has further been decided that in view of the
importance of this work to the Service Departments. responsibility for
research on this subject which has hitherto rested with the Department
of Scientific and Industrial Research should be transferred to the
Ministry of Supply. The Tube Alloys Directorate (which is the name by
which the technical organisation dealing with these matters has hitherto
been known)! will accordingly become a part of that Ministry. .. 7

When asked whether the change of control to a Department more
closely associated with the Services meant that the Government were
more concerned “about the weapon value of atomic energy than about
its production value” the Prime Minister replied:— ,

“No, not at all. It can hardly have escaped the Hon Gentleman's®
notice that the Ministry of Supply is also engaged on civilian
production. It is a mistake to suggest that it is entirely concerned with
weapons”.

The Report by Officials was considered by the Gen 75 Ministers on 1
November.® Its recommendations as to what should be done were clear
and forthright. One of them was that “the United Kingdom
Government should itself undertake the production of atomic bombs as
a means of self-defence as soon as possible™; another. that “in the course
of his forthcoming conversations with the President. the Prime Minister
should inform him that “we intend to proceed as rapidly as possible with
the large-scale production of bombs for defence purposes”. One of the
Report's Conclusions was that “the Advisory Committee [on Atomic
Energy| should be given an indication of the Government's views in
regard to the relative importance of (i) the production of bombs as
quickly as possible: (i) the development of atomic energy for industrial
purposes; and (iii) research and development on new and more
powerful types of bomb. The Prime Minister should issue a directive
that priority is to be given to the first of these objectives.

When the Ministers discussed this conclusion, they felt that further
information was needed on the nature of the choice involved, and
decided to ask the ACAE to submit a report on the technical factors
which might make it necessary to lay down an order of priority between
the three suggested courses.

ACAE's report, Large Scale Production, dated 10 December 1945,
was circulated to Ministers and considered by them on the 18th.
Signed by the committee’s chairman, Sir John Anderson, it pointed
out that “for military applications, in the present stage of development,

' Wartime code name for the atomic energy project.

? Mr James Maxton, ILP.

3 GEN 75/7th mig.

1 The Truman-Atutlee-Mackenzie King meetings were held 10-15 Nov 45.
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. . . caag=nl . . P
plutonium is greatly superior to 235" and that “ftom industral

applications, the position is not so clear, I?ul_it is probable l!l;u
plutonium will prove superior to U235.” ACAE's first rcu)mm'cmlzuu_m
was that “either one or two piles should be constructed ona Sl'lll;ll)lc site
in this country for the production of plutonium". In discussion on l].u-
report, the Prime Minister said that how many piles should be built in
the UK for the production of plutonium “depended in part on {lu-
output of bombs which the Government thought necessary”. The
Ministers therefore decided to ask the Chiefs of Staff to submita report
on requirements for atomic bombs, and on the possibility of making
consequential reductions in other forms of armament production. They
also gave approval to the building of one pile on a suitable site I'Qr the
production of plutonium — work which was to be treated as of “the
highest urgency and importance”.

When the Chiefs of Staff, at their meeting on 17 December, discussed
the large-scale production of atomic energy” in response to the Prime
Minister's request for their views on the ACAE report, Lord Portal
(who was in the chair) handed-round a graph showing the cumulative
total of bombs which the major Powers might be able to produce during
the next 15 years, emphasising that these estimates were entirely
conjectural. The comments he then made can be scen now as the
genesis of the British strategic nuclear deterrent force.

On the assumption (he said) that it were decided to “insure’
the failure of the United Nations Organisation, and the breaking of the
agreement not to use atomic weapons, it seemed to him that the UK
ought to manufacture as many bombs as it could and take all practicable
steps to develop means for delivering them to targets. In the event of a
future outbreak of unlimited warfare, it seemed likely that the conflict
would be largely waged on the capital of bombs accumulated in
peacetime. The UK would therefore be well advised to “build up and
disperse” stocks in the hope that such action would tend to act as a
deterrent to a possible aggressor®.

The Chiefs of Staff made their own report in the form of a Minute to
the Prime Minister, dated 1 January 1946. Signed by Lords Alanbrooke,
Cunningham and Portal, it urged the construction of a least two atomic
piles. “Until the United Nations Organisation is proved™?, they said,
“we require as quickly as possible the greatest capacity to make atomic
bombs that economic factors and the supply of raw materials will allow™.
In three key paragraphs, they expressed the hope of future world

against

! Separation of the fissile material from natural uranium involved complicated and
expensive physical processes. Plutonium had to be manufactured from uranium using a
‘pile’. The bomb dropped on Nagasaki (‘Fat Man') contained plutonium. as did the
prototype US atomic bomb tested at Alamogordo on 16 Jul 45. ‘Little Boy", dropped on
Hiroshima, contained U235.

2 Je as opposed to small-scale production for, say, medical purposes.

3 COS (45) 285th Mig, Confidential Annex.

4 It had formally come into existence on 24 Oct 45: see previous reference.
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security through UNO but put their faith in a national nuclear
deterrent:—

“While we hope that our future military security will be assured by the
United Nations Organisation. that organisation has not vet been proved.
From a military point of view. therefore, we must consider the position
should the UNO fail and a potential aggressor be in possession of
atonc bombs.,

“We are convinced that the best method of defence against the atomic
bomb is likelv to be the deterrent effect that the possession of the means
of retaliation would have on a potential aggressor. We must be prepared
tor aggressors who have widelv dispersed industries and populations.
This means that in order to be effective as a deterrent we must have a
considerable number of bombs at our disposal. It is not possible now to
assess the precise number which we might require but we are convinced
that we should aim to have as soon as possible a stock in the order of
hundreds rather than scores.

“It is evident, therefore, that in the next ten vears the output of one
pile would be comparatively insignificant against a  determined
aggressor. Although we cannot sav that two piles will produce sufficient
bombs at an early date. clearly two piles are better than one and in the
number of bombs we have will lic our strength.”

The Chiets added that starting the construction of two piles now did
not commit Briztin to the manufacture of atomic bombs:—

“The decision whether 1o devote the output of atomic piles to
industrial development or to atomic bombs need not be taken until the
fissile material is produced from the pile. which need not be until the
fifth vear after construction has started™.

When the GEN 75 Ministers considered the CoS report, and a paper
from the Minister of Supply. on 23 January 1946 they decided in the
light of what the latter advised that work should proceed on the
building of the first pile and on setting-up the research establishment at
Harwell and that the production programme should be reviewed in
three or four months’ time. The stage was therefore set. by the
beginning of that vear. for British R&D work on A-bombs. and one of
the leading actors in the scenes which were to follow was shortly to make
his appearance in a new role — as Controller of Production of Atomic
Energy. One of Lord Portal's final acts as Chief of the Air Staff had
been to sign the CoS report on Production of Atomic Energy. and on 29

January the Prime Minister announced his appointment as CPAE and
that of Professor | D Cockeroft as director of the research establishment
at Harwell, which would “require fissile material for its work. The
Government have accordingly had under consideration the most
suitable organisation for the production of such material. ... The
object in view will be to make available as speedily as possible material in
sufficient quantity to enable us to take advantage rapidly of technical
developments as they occur, and to develop our programme for the use

13

SECRET



SECRET

require. The production of

of atomic energy, as circumstances may ur |
e Ministry of Supply and the

these materials will be a responsibility of th
appropriate organisation is being set up within that Dcpzlxrlm(-m.

“The choice of a suitable head for this organisation is clearly a
matter of supreme importance, and for this new post the (;Q\‘crunwm
have been fortunate in securing the services of Marshal of the RAF
Lord Portal of Hungerford. . .".!

When the Prime Minister's announcement about the appointments
of Lord Portal and Professor Cockcroft was being finalised, some notes
for possible Supplementary Questions were drafted:—

“The Prime Minister may be asked whether the Government have
decided to produce atomic bombs in this country, or whether the fact
that the late Chief of the Air Staff is to be the head of the new
organisation implies that the Government attach more importance to
the military than to the possible industrial uses of atomic energy.

“To a question of this sort, he might reply that the step which the
Government are now taking follows naturally upon the decision to sct
up a Research and Development Establishment, and mecans that we
shall still be in a position to produce in this country the material which is
indispensable. .. for any future development of the use of atomic
energy. Our programme will be flexible and the use which we make of
the material we produce will depend upon circumstances. The fact that
we are setting-up this organisation, and that the first head of it is a man
who has done such great service to the country in organising and
directing one of the three armed Services, in no way implies that the
Government are looking at this matter primarily from the standpoint of
military preparation”.

Some years later the then Minister of Works, Sir David Eccles, put the
matter rather more bluntly. Speaking in the Commons on 10 December
1953 on “Atomic Energy — Ministerial Responsibility™ he said:~

“The House will remember the history of the United Kingdom
atomic energy programme; how during the war it was placed under the
Lord President, Sir John Anderson (as he than was), because he had
great personal qualifications, and also because the Lord President was
the Minister responsible for scientific matters arising out of
Government policy. After the war the project was transferred to the
Ministry of Supply.

“As I understand it, there were two reasons for that. First, the
armament programme was being rapidly run down and therefore the
Ministry of Supply had spare capacity and, secondly — perhaps more
important — at that time the over-riding aim of the atomic energy project
was to produce a British bomb. That is the key to the arrangement
which was then made.

! His appointment was Controller of Production (Atomic Energy) at the MoS (Commons
Hansard 29 Jan 46, Col 683).
¥ Commons Hansard, Cols 2314-5.
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“In 1946, when the Act was passed placing the project under the
Minister of Supplh. the United States knew how to make an atomic
bomb. We did not. although our scientists, as the US President said in
his most significant speech last Tuesday [8 December]. had made great
contributions to knowledge of nuclear fission. But the Americans, for
reasons which we understand but nonetheless regret. felt unable to
share with us all the secrets of the production process. Therefore, the
Labour Government — and Her Majesty's present Ministers think they
were right = determined to make a bomb here: and, with this their chief
object. it was natural to give the job to the Minister responsible for the
manufacture of weapons. From 1946 to 1951, £100 million or more was
spent by the Ministry of Supplv on this project, and in the last two vears
further great sums have been laid out for the same purpose”™.

One anomaly which resulted from Lord Portal’s new appointment
was that Sir John Anderson’s Advisory Committee on Atomic Energy
wis stll in existence: it advised the Prime Minister and the Gen 73
Ministers on atomic energy poliey. Since a full-time Conuroller of
Production of Atomic Energy had now been appointed. and the United
Natons Commission on Atomic Energy had been set up - with a
consequential increase of business for the Government to handle, it was
felt that the machinery for inter-Departmental consultation on atomic
energy matters should be overhauled. A serious disadvantage was that
the chairman of the ACAE did not attend Ministerial meetings, whereas
CPAE did attend those of the Gen 75 Ministers discussing atomic
cnergy policv. A further reason for a new arrangement was that Lord
Portal needed the support and advice of a technical committee, such as
he was planning to setup in the Ministry of Supply.

The result of these feelings, stemming trom the new situation which
had come about, was that the Atomic Energy (Official) Committee was
set up i August M6 "o consider questions in the field of atomic
energy which call for discussion between Departments”™ — adding in
parenthesis. to take account of the status quo, “other than those
questions appropriate to the Committees presided over by Sir John
Anderson and Lord Portal™ —, “to make recommendations to Ministers,
and to settle questions on which reterence to Ministers is unnecessary”.

These terms of reference were set out in a note by the committee’s
chairman, Sir Edward Bridges. Secretarv of the Cabinet. on 1 August
1946. Departments represented on the committee were the Cabinet.
Foreign and Dominions Offices, the Chiefs of Staff, Treasury and
Ministry of Supply. When its first meeting was held. on 25 September,
Lord Portal attended and Sir James Chadwick and Sir George Thomson
were also present.

Early in his appointment as CPAE, Lord Portal wrote to the Chiefs of
Staft about security at the atomic energy plants which were to be built,
and his letter was considered at a CoS meeting on 8 March - Lord
Alanbrooke pointing out that there were two aspects to the problem,
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defence against enemy action in time of war, and sabotage and leakage
of information. In thus bringing this matter to the attention of the
Chiefs of Staff, the value of Portal's prestige in relation to them was
demonstrated, for the benefit of the atomic energy programme — which.
during 1946, was beginning to take organisational shape. although no
Governmental decision about weapon development had as vet been
made.

In May of that year CPAE visited the United States. where although
he was received with great friendliness and shown the main atomic
energy establishments it was made clear 1o him that it would be useless
to enter into any further negotiations at that juncture. Then shortly
after his return to the UK the McMahon Bill was introduced into, and
passed by, the US Senate. If this became law (as it subscquently did on
1 August 1946) it would effectively prevent the US Government from
disclosing any information of a secret character to Britain'. Portal's
conclusion, after his American visit, was that if Britain were not o lag
hopelessly behind the United States for many years in nuclear energy
achievement she would have to “think big, take chances and above all
translate into reality the priority which HMG have accorded o the
project”.?

An inhibiting factor, however, was the country’s economic situation:
and the question inevitably asked later during that vear (when the
senior Ministers concerned met on 25 October) was whether the
Government could afford to divert from civilian consumption and the
restoration of the balance of payments the cconomic resources required
for a project of this scale, since the country might find itself faced with
an extremely serious economic and financial situation in two or three
years’ time. On the other hand, the United Kingdom could not atford
to be left behind in a field of such revolutionary importance, from an
industrial as well as a military point of view. The country’s prestige in
the world, and her chances of securing American co-operation, would
suffer if she failed to exploit to the full a discovery in which from the
outset she had played a leading part.”

In the meantime, during the momentous post-war autumn and
winter when the key decision to set up an organisation for the
production of atomic energy had been taken, and when the Chicfs of
Staff had expressed themselves unequivocally in favour of Britain
making atomic bombs, the Tizard Committee Report on Future
Developments in Weapons and Methods of War was being revised at
their request,? to take account of the existence of atomic bombs — 10

! The McMahon Act, which got its name from Senator Brien McMahon, chairman of the
US Atomic Energy Committee, “destroyed general Anglo-American collaboration in nuclem
energy” (Britain and Atomic Energy 1939-1945, by Margaret Gowing: Macmillan, 1964).

2 Quoted in Independence and Deterrence Britain and Atomic Energy 1945-1952. Vol I Policy
Making, by M Gowing assisted by Lorna Arnold (Macmillan, 1974). p 178.

3 Gen 75/15 ministers meeting: sec Gowing and Arnold, Vol 1. pp 178-174.
4 COS (45) 229th Mg, 20 Sep 45.
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which the original Report had referred only in hypothetical terms.

This revision was done by the Joint Technical Warfare Committee of
the CoS Committee, and the revised report was ready on 1 July 1946. Tt
contained conclusions and recommendations and a long annex dealing
with facts about new weapons, targets and requirements for them.
resultant changes in the nature of war, and consequent problems for
cavil defence and for defence rescarch. In sum. the revised report
provided a comprehensive initial guide to atomic wartare.

Lis first conclusion expressed the total effectiveness of a small number
of atomic bombs in accomplishing the defeat of a nation without the
need for a land or sea invasion, as had been the case of Japan in August
19-45:—

“Given sufficient accumulation in peace and adequate means of
delivery, atomic and biological weapons might achieve decisive results
with relatively small effort! against the civil population of a nation
without a clash between the major military forces and o rapidly to
permit cither the building-up of military forces or the exercise of sea
power™.

On the means of delivery of such weapons, the report said:=*

“The development of high-pertormance long-range aircraft for
offensive purposes must proceed on the highest priority concurrently
with methods of accurate navigation, preferably automatic....”

In these two conclusions alone, and their subsequent implementation
in terms of atomic bombs and jet bombers to carry them. can be seen the
origins of the RAF strategic nuclear deterrent foree.®

In its recommendations the JTWC said that should the Chiefs of Staff
accept its conclusions they should “invite the Deputy CoS Committee
(or the proposed Committee on Defence Research Policy?) 1o consider
the tasks in vespect of naval land and air weapons given in Annex I,
paragraph 517, This part of the Annex was headed “Main Problems for
Defence Rescarch™ and listed (though not in an order of priority)
atomic and biological weapons, high-performance manned aircraft
capable of carryving atomic bombs to the range required and supersonic
pilodess aiveraft and/or rockets capable of carrving atomic and biological
warheads to ranges required, plus fully automatic means of navigation,
mterference-free.

On 8 July the Chiefs of Staff recommended® that the Cabinet Defence
Committee should accept the conclusions of the revised Report as a
basis for planning and should approve its recommendations; and at its
meeting on the 22nd the CDC made three decisions: it accepted the

! Inits attacks on_Japan from Tinian Island, the USAAF used three B-29s each time - one
to drop the bomb, a second to make scientific observations and a third 10 take photographs.

? Paragraph 7.

* See Appendix (1) for full text.

1 Eventually set up, under the chairmanship of Sir Henry Tizard, in Jan 47.

* Their report to the Cabinet Defence Committee was signed by MRAF Lord ‘Tedder, CAS:
Admiral | H D Canningham, CNS;and Lt-Gen F E W Simpson., VCIGS.
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conclusions contained in paragraphs 7 and 8! of the [TWC sub-
committee report attached to the CoS report “as a basis for plaming™
invited the Chiefs of Staff “to arrange for consideration to be given™ to
the tasks “in respect of naval, land and air weapons given mm Annes .
paragraph 51"; and authorised the Chiefs to set up a joint inter-5Sers e,
civil and scientific staff to maintain a continuous study ot future
developments in weapons and methods of warfare.

This Cabinet-level approval of plans for new weapons. in the context
of atomic developments?, meant that the way was now dear for the A
Staff to issue its first requirement for an atomic bomb — OR1001, dated
9 August 1946, for “the development of a bomb cmploving the
principle of nuclear fission™. This object is stated in the sccond issue of
the OR (dated 17 August 1948), no copies of the original issue being
now in existence. The weapon envisaged was not 1o exceed 10.0001bin
weight, 290in (24t 2in) in length and 60in (5f1) in diameter?. [thad to be
suitable for release at all heights between 20,000ft and 50,000t and at
speeds of between 130kt and 300kt. Ballistically, it had to have a TV
(terminal velocity) suitable for accurate aiming at these heights and
speeds, “with bombsights now under design™. Because it would only just
fit into the bomb-bays of the aircraft whose configurations were heing
sketched at that time, the new bomb would have to have flip-out fins.
extending after its release.

Thus by mid-1946 the Chiefs of Staff had recommended that a stoc k
of atomic bombs be built up; an atomic energy production organisation
had been formed and a controller of production and dircctor of
research appointed; an Atomic Energy Bill had been published. putting
the Minister of Supply in charge of development; the Americans had
started peacetime testing of atomic weapons, had given Strategic Air
Command the responsibility for delivering them and had passed the
McMahon Act, designed to secure a US monopoly of atomic weapons
until international control of them could be achieved; the Cabinet had
accepted CoS proposals for the inclusion of atomic weapons, and the
means of delivering them, in Britain's future military plans: financial
provision for atomic energy R&D had been approved:’ and the Air Staff
had written down its requirement for an atomic bomb. Yet the
Government had not yet authorised the development of atomic
weapons, and it was not until early 1947 that they did so. The final

! See Appendix (1).

* By that date, the United States had exploded its fourth atomic bomb, on | Julv, dropped
on ships by a B-29. On 25 July, three days after the CDC met, a fifth weapon was exploded
60ft under water. British observers were present at these trials and wrote a detailed report on
them — 1946 Atomic Bomb Trials (Operation Crossroads) Report of the Britoh Sevvice Observers at
Bikini Atoll — Parts I & 1l and Appendices.

3 A Defence Research Policy Committee Report on the Strategic Aspects of Atomic Energy
(22 March 48) explained that the diameter (for a plutonium bomb) was a non-decreaseable
dimension.

1 DO (46) 17 (Revise), 12 Feb 46. The sum was £5.9m.
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mmpetus for this decision was provided by two key figures in British
atonic energy development. Dr William Penney and Lord Portal.

At that time (the latter half of 1946) Dr Penney did not have an
official position in the British atomic energy programme: he was Chief
Superintendent of Armament Research in the Ministry of Supply. Yet
he knew more than anv other man in Britain about atomic weapons.,
having been involved in the development of the American bombs and
having only recently participated in the Bikini trials. During Lord
Portal's visit to the US in May, Sir_James Chadwick had spoken with him
about work on the explosive aspect of atomic energy. and had writen to
Penney about Portal that “he seems to be very willing it should be put
in vour charge with final responsibility devolving on him™.! Later that
vear, CSAR and CPAE met. and the former - perhaps as a result of
their discussions — began to plan an Atomic Weapons section in his
Armament Rescarch branch. Subsequently he sent these plans to
Portal, observing the utmost secrecy. with a hand-written note covering a
document he had tvped himself. The note referred to a meeting on the
following Monday and also suggested where atomic weapon design
work might be located. Dated 1 November 1946, it said:—

“Here are the results of my efforts. I hope to see vou on Monday +th
Novin vour office at 3 p.m.....

“I have looked at Whitchurch carefully. There is no doubt in my mind
that it is not suitable . ... Only if we were prepared at great expense to run
the place as a highly inconvenient temporary measure would I agree to
go there. We can do much better at Woolwich and Halstead™.

The typed document, headed “Proposals for an Atomic Weapons
Section in the Armament Research Department Written and typed by
Dr W G Penney, CSAR?", said in its Introduction:—

“The manufacture of atomic bombs of present design naturally falls
into two parts. First, there is the production of the active material: and
second, there is the ordnance part which is briefly the manufacture and
assembly of the components causing the explosion of the active
material. Without any doubt, it is possible to begin and carry the second
part of the work to completion without any necessity at any stage of
using fissile material. Formally, but not with a clear conscience, it could
be maintained that the whole of the second part of the work was
conventional armaments reserarch. The implications of this fact are
profound and must properly be taken into account by all schemes
purporting to ‘control’ atomic energy. The purpose of the present
memotrandum, however, is not to comment on the difficulties of
International Control, ...but rather to suggest how the ordnance part
of the manufacture of atomic bombs and other atomic weapons could
be carried out, if it were decided in the National interest that such
work should proceed.

' Gowing and Arnold. Britain and Atomie Energy 1945-1952 (previously referred to).
* Chief Superintendent of Armament Research.
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“The assumptions are made that the Ordnance parts of the atomic
weapons must be complete in the fourth vear. that the highest priorit
will be given to certain modest building requirements, and that some
loss of performance eclsewhere in Armaments Rescarch will be
accepted”.

The proposals then went into detail about the organisation of work on
atomic weapons, the numbers of personnel — both sdentific and
industrial - required, and its location at Fort Halstead and Woolwich.
In sum, the document' formed a blueprint for British atomic weapon
design and development.

Referring to Broad Groupings of the Work, Dr Penney wrote:—

“The present designs of atomic weapons using plutonium are such
that the main problem on the ordnance side is the production of
explosive lenses with the correct performance. It is proposed o call the
group which makes the lenses the ‘Explosives Branch’. There will be
two main groups servicing the Explosives Branch, namely the
Engineering Branch and the Physics Branch. The chicef funcuon of thc.
Engineering Branch will be the preparation of working drawings of
well-designed moulds for casting the lenses, to the requirements of the
Explosives Branch as advised by the Physics Branch, and the making of
these moulds either in the workshops of the Engincering Branch or
elsewhere. The chief function of the Physics Branch will be to test and
advise on the performance of the lenses, made by the Fxplosives
Branch. Special high-speed photographic and clectronic recording
apparatus must be designed and built by the Physics Branch in order
to carry through its assigned section of the work.

“Besides the three main groups of work mentioned above. there must
be several smaller groups, perhaps attached to one or other of the three
main groups. For example, there is the group which designs, tests and
provides the firing mechanism of the weapon. Another group must
study the ballistic problems associated with delivery. A most important
group must consider all aspects of performance of atomic weapons both
for offense and defence, and this group must certainly be prepared o
advise on strategic planning”.

As to the number of personnel involved, Penney estimated a total
scientific staff of about 90, and from the skilled industrial class — mainly
highly skilled fitters — also about 90. “The lens mould job alone™, he
said, “will need the full-time services of about 20 highly skilled fitters
of the tool-making or instrument-making class. Clearly, a first-rate
Superintendent for the Engineering Branch is needed immediately...".

Referring to the locations of the different kinds of work, Penncy
said:—

“The proposal is made that the Explosives Branch be placed on ARD
ground at Woolwich... ; that the Physics Branch be placed at Fort

' In LO.351 (Aldermaston file) — Development of Atomic Weapon Policy.
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Halstead...: and that the Engineering Branch be placed partly at
Woolwich and partly at Fort Halstead. Small-scale field tests are to be
made both at Woolwich and Fort Halstead., but the heavier firings are to
be made at the ARD range at Shoeburyness, ..."

After his meeting with Pennev and first-hand appraisal of these
proposals. Portal met the Chiefs of Staff on 13 November', when he said
that he wished to consult them on two questions: the secrecy governing
British manufacture of the atomic bomb, and the allocation of
responsibility for this. If thev agreed that British manufacture should
proceed under a Top Secret categorisation, it would be unwise to allow
the subject to be dealt with by the normal departmental machinery for
weapon development. He would be prepared to accept responsibility for
development and manufacture of the atomic bomb. This would provide
a convenient link between the CoS and MoS. and he would be assisted in
the latter by an adjustment in the position of Dr Pennev.

Questioned by the CAS (Lord Tedder). Portal explained the method
of cover which would govern the manufacture of the bomb in the UK.
There were three wavs in which allocation of responsibility  for
manufacture could be made: by an official mandate from the Prime
Minister: by unofficial mandate whereby. after explaining the position
to the PM, nothing would be recorded but authority would be given to
proceed with manufacture under his responsibility: or. by allowing
details of manufacture to be discussed by the normal departmental
machinery for weapon development.

The Chiets of Statf agreed in discussion that Portal should approach
the Prime Minister and, after explaining the position, state that they
agreed with his recommendation that the most appropriate method of
proceeding would be to authorise him to assume responsibility for
manufacture of the atomic bomb: and that details of the production
procedure for the bomb should be kept outside the departmental
machinery for weapon development. On the question of secrecy, the
CoS would endeavour to suppress any reference to details of the
manufacture being raised officially in their Ministries; but it would be
necessary to inform Sir Henry Tizard, chairman-designate of the DRPC
(Defence Research Policy Committee), of the background to the
arrangements decided upon.

Six days after this meeting, on 19 November, Portal sent a note to the
Prime Minister saying that he considered that a decision was required
about the development of atomic weapons in the United Kingdom. It
concluded with the words: “I...ask whether it is your wish that I should
take responsibility for initiating and supervising research and
development work on atomic weapons. If so, I suggest that I should
report periodically to the Chiefs of Staff, and on matters requiring
Ministerial authority (including the actual construction of a weapon

' COS (46) 167th Mig.
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when this becomes possible) to vourself or to the Minister ot Defence™.
On this note, which was at once a bridge between the CoS mecting of 13
November and the Gen 163 meeting of 8 January 1947 and also a
catalyst for Government action, the Prime Minister wrote: I want a
meeting of the Atomic Bomb Cmte on this. CRA™. Subsequenth the
words “Atomic Bombe Cmite” were amended in the Scoretary’s
Memorandum to “Ministerial Atomic Energy Committee”.

The Prime Minister’s reaction had been extremely prompt. for Liter
that same day Portal wrote a note for the file that “the PM had deaded
to bring the matter before a meeting of Ministers, including the
Minister of Supply”. Some changes o the draft had apparently been
suggested, and Portal recorded: I promised him a new note via the
Minister here and this is enclosed...."

It was the Minister of Supply (Mr john Wilmou). therefore, whose
memorandum - I forward for the consideration of Ministers a note by
the Controller of Production of Atomic Energy” — introduced a forcetul
document by Lord Portal to a Meeting of Ministers at 10 Downing Street
on 8 January 1947' which took one of the most momentous Briush
Government decisions in the 20th Century, to develop atomic weapons.

The note this meeting had before it was the one originally sent on
19 November 1946 to the Prime Minister. It shows clearly that Portal’s
persuasion brought the Government to a decision on a military atomic
energy programme. He conveyed his views quite unequivocally:—

“I submit that a decision is required about the development of atomic
weapons in this country. The Service Departments are beginning to
move in the matter? and certain sections of the Press are showing interest
init.

“My organisation is charged solely with the production of fissile
material’, ie of the ‘filling’ that would go into any bomb that it was
decided to develop. Apart altogether from producing the “filling’. the
development of the bomb mechanism is a complex problem of nuclear
physics and precision engineering on which some years of research and
development would be necessary.

“I suggest that there are broadly three courses of action to choose from:

{(a) Notto develop the atomic weapon at all;

() To develop the weapon by means of ordinary agencies in the
Ministry of Supply and the Service Departments;

(¢) To develop the weapon under special arrangements
conducive to the utmost secrecy.

“I imagine that course (a) above would not be favoured by HM
Government in the absence of an international agreement on the subject.

“If course (b) is adopted it will be impossible to conceal for long the

! Gen 163/1st Mtg: changed from Gen 75 - as the meetings of Ministers concerned with

atomic theory were known — to ensure secrecy.
? Presumably a reference to the Air Swuaff's Operational Requiremenms for an atomic

bomb and aircraft to deliver it.
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fact that this development is taking place. Many interests are involved.
and the need for constant consultation with my organisation (which is
the sole repository of the knowledge of atomic energy and atomic
weapons derived  from our wartime collaboration with the United
States) would result in verv many people. including scientists, knowing
what was going on.

“Moreover, it would certainly not be long before the American
authorities heard that we were developing the weapon ‘through the
normal channels’ and this might well seem to them another reason for
reticence over technical matters, not only in the field of military uses of
atomic energy but also in the general *know-how” of the production of
fissile material™

So. having argued forcetully against two of his suggested courses of
action, CPAE came with remorseless logic to persuade the Government
to accept his third suggested course — to develop the atomic bomb in
EICHL SCCTeCy -

“If. for national or international reasons, the special arrangements
referred to in (¢) above are thought desirable, we are at present well
placed 1o make them. The Chiet Superintendent of Armament Research
(Dr Pennev) has been intimately concerned in the recent American
trials' and knows more than anv other British scientist about the secrets
of the American bomb. He has the facilities for the necessary research
and development which could be ‘camouflaged’ as “Basic High
Explosive Research’ (a subject for which he is actually responsible but
on which no work is in fact being done). His responsibilities are at
present o the Army side of the Ministry of Supply, but by special
arrangements with the head of that Deparument he could be made
responsible also to me for this particular work and I could arrange the
necessary contacts with my organisation in such a wav as to ensure the
maximum secrecy. Only about five or six senior officials outside my own
organisation need know of this arrangement.

“I have already discussed this matter with the Chiefs of Staff, who
authorised me? 1o say that they are in agreement with me in strongly
recommending the special arrangements outlined in paragraph 6
above™. If these were adopted. the Chiefs of Staff would see to it that
security was not prejudiced by enquiries from the Service Departments.
(The chairman of the Defence Research Policy Committee? would of
course be informed).

I therefore ask for direction on two points: first, whether research
and development on atomic weapons is to be undertaken; and if so,

' Bikini Atoll, July 1946.

2 At their meeting on 13 Nov 46.

* fe, beginning “If. for nationalor .. .".
1 Sir Henry Tizard.
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whether the arrangements outlined. .. above are to be adopted™.

Such were the terms of CPAE’s ‘ultimatum’ presented to the
Government via the Minister of Supply's memorandum of 31
December 1946.

Lord Portal referred again to the matter of secrecy when he spoke at
the meeting on the afternoon of 8 January 1947'. The Chiefs of Statt. he
said, “were naturally anxious that we should not be without this weapon
if others possessed it. About three years’ work would be needed to solve
the problems of nuclear physics and engincering involved in developing
the bomb mechanism. If this matter were handled through the ordinary
agencies responsible for weapon development, the result would
inevitably be that a large number of persons in the Service Departments
and in the Ministry of Supply would be made aware of what was being
done. The alternative would be 10 make special arrangements whereby
research could be carried on by the Chief Superintendent of Armament
Research (Dr Penney)”, who would sect up a special section at Woolwich,
the work of which would be described as “basic high explosive
research”. He would be responsible for this work to Portal, who would
arrange for the necessary contacts with the Atomic Department in such
a way as to ensure maximum security.

The Foreign Secretary stressed the international implications of
developing the new weapon. In his view, it was important that Britain
should press on with the study of all aspects of atomic energy: she could
not afford to acquiesce in an American monopoly of the new
development. Other countries might develop atomic weapons. Unless
an effective international system could be set up under which the
production and use of the weapon could be prohibited, Britain must
develop it. The Minister of Defence agreed with this and said that in his
view the arrangements suggested by Lord Portal should be effective in
securing the greatest possible secrecy. The Minister of Supply
commented that a considerable amount of work would have to be done,
particularly on the engineering side. In two years’ time, the staft of all
grades being employed would amount to about 180 people.

The meeting

(I) Agreed that research and development work on atomic
weapons should be undertaken;

(2) Approved the special arrangements for this purpose. outlined
in paragraph 6 [beginning “If, for national or international
reasons”| of the memorandum circulated by the Minister of
Supply.

So, at the beginning of 1947, the decision was made from which
depended the subsequent development and deployment of the British

' Those also auending were the Prime Minister, Foreign Seccretary (E Bevin)., Lord
President of the Council (H Morrison), S of S for Dominion Affairs (Lord Addison),
Minister of Defence (A V Alexander), Minister of Supply (J Wilmot), Sir Edward Bridges
(PS, Treasury), N Butler (Foreign Office) and G Barnes (Downing Street).
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airborne strategic nuclear deterrent force — a decision which, in the
view of the atomic energy project historian,

“had not been a response to an immediate military threat but rather
something  fundamentalist and almost instinctive — a feeling that
Britain must possess so climacteric a weapon in order to deter an
atomicallyv armed enemy. a teeling that Britain as a Great Power must
acquire all major new weapons, a teeling that atomic weapons were a
manifestation of the scientific and technological superiority on which
Britain's strength, so deficient if measured in sheer numbers of men,
must depend. .

That secreey had been well maintained was shown by a Minute sent to
VOCAS (A Mshl Siv William Dickson) by ACAS(TR) (AVM | N
Boothman) on 7 January 1947, the day betore the Meeting of Ministers
authorised R&D work on atomic weapons. Showing that even the Air
Staff had been kept in the dark, Boothman wrote:=?

“I am very worried about the lack of information which exists or is
indeed given to us about our own progress in the atomic field. As you
know, we stated a requirement to the Ministry of Supply last September
for an atomic bomb.* CS(A)! immediately got in touch with the
Department of Atomic Energy and discussed the whole matter with
them. It now transpires that there is no organisation in GB to develop
the military side of atomic energy and in the opinion of individuals in
the Dept of Atomic Energy. there is not likely to be such an organisation
for some ume to come.

“The Air side of the MoS have also been told that they will be ill
advised 1o finalise the dimensions of the bomb-bays of our future
bombers until they obtain officially the probable dimensions of the
bomb. In view of the fact that there is no organisation to do
development on the bomb, things have now reached a complete
impasse’.

“1 also understand that Professor Penney, who is the only technical
authority in this country on the design of atomic bombs (which he
gleaned during his work in America) is in honour bound not to give
away his information to anvbody.

“We have therefore arrived at the Gilbertian situation in which we
have asked for long-range bombers and atomic bombs to go inside
them, but the one individual who is able to satisfy the major part of our
demand is unable to start things going because there is no Government
organisation which can produce the necessary items, and also because
of some wartime promise.

“In view of the fact that all our appreciations on future strategy

Y Independence and Detervence Britain and Atomic Energy 1945-1952, by Margaret Gowing,
assisted by Lorna Arnold (Macmillian, 1974). Vol 1. chapter 6, page 184.

2 93YACASCIR) in Atomic Weapons — 1D9/518 (P4).

*OR1001, issued in August 1946.

! Air Mshl Sir Alec Corvton.
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hinge on the atomic bomb and on the dates when they will be available
in quantity to ourselves and other Powers, I would thercfore ask vour
guidance as to the next step to take....

“The information which I have given above is all hearsav and Tamata
loss to know what steps to take in order to get things moving. My own
view is that possibly the best line would be for the Chicfs of Statf 1o
make a firm request for a statement of progress to the Ministry of
Defence...”.!

In fact, much more had been going on in the second half of 1946
than ACAS(TR) realised and it could be said that by the end of that
year — following the US ban on atomic information of 1 August (the
McMahon Act) - the framework of a British atomic energy organisation
had been erected. The Official Committee on Atomic Encrgy had met
for the first time on 25 September; Dr Penney had sent L.ord Portal
his proposals for atomic weapon development (I November): Siv Henry
Tizard had told the Chiefs of Staff (6 November) that he would be
willing to chair the newly formed Defence Research Policy Committee
from 1 January 1947; and on the 6th also the Atomic Energy Act had
become law, providing for “the development of atomic energy and the
control of such development” and giving the Minister of Supply the
duty of “promoting and controlling” this development.

With the Governmental decision of 8 January 1947 to authorise R&D
work on atomic weapons, and the issue on the previous day (by
coincidence) of the specification for jet bombers to carry them, the
beginning of 1947 marked the start of the development and
manufacturing programme which was to lead, nearly a decade later., 1o
the RAF V-force with a stock of Blue Danube atomic bombs. Both
aircraft and weapon development, therefore, started at about the same
time; but there was a remarkable difference in the way each proceeded.
V-bomber development followed well-established procedures — Air
Staff OR, Operational Requirements Committee, Mo$S Specification,
tenders by aircraft companies, etc. Weapon procurement was quite
different, because of the uniqueness of the A-bomb (only the
Americans had previously built them) and because the whole
programme was shrouded in secrecy, knowledge of it being limited to
those people actually involved®.

Bomb design and production was a familiar activity for the RAF, the
Ministry of Supply (or its predecessor) and the British armaments
industry, which had turned out bombs by the million during the Second

! CoS meeting on 22 Mar 48 Conclusions say that ACAS(TR) had been appointed CoS
representative on the Atomic Energy (Defence Research) Ctte which was under the
chairmanship of Sir H Tizard (43rd(48) mtg).

2 It was as a result of the atomic weapons programme that PV (positive vetting) security
clearance was introduced for RAF personnel.
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World War'. Atomic bomb R&D and production was another matter.

It should be added that the first report by the newly formed
Defence Rescarch Pohoy Committee set up i January 1947 under the
chairmanship of Sir Henry Tizard, its report on Future Defence
Research Policy, published on 30 Julv 1947, added o the “atomic
cimate”™ to which reference has already been made. It said that the
first of the fundamental requirements which had been assumed by the
committee “to meet our imtal strategic aims™ was “an etfective bomber
force” and added: "Furthermore we have kept in mind the views of the
Chiefs of Sttt that one of the essential measures required in time of
peace to give us a chance of survival and victory in the event of war is
‘to increase and exploit our present scientific and technical lead over
our potential enciies, especially in the development of weapons of
nass destruction™.

The report turther said, under the heading ‘Atomic War', that “for
atomic weapons to be o usetul deterrent, we must hold a stock. of the
order of 1,000, of such bombs. and we must have the means of
delivering them immediately on the outbreak of war”™. Referring to
‘Long-range  strategic bombardment’, it commented: “We do not
believe that for the next ten vears. and possibly much longer, either the
verv-long-range parabolic rocket or the unmanned bomber will have
been developed sutficiently o replace the manned bomber as the main
instrument of our strategic bombardment. Moreover, we do not think
that a manned supersonic bomber with the requisite characteristics will
be achieved within ten vears onindeed, within a much longer period™.
[ts conclusion on the means of delivery was:—

“We consider theretore that the main operational requirement in this
field is a fast subsonic manned bomber capable of high-altitude flving
and delivering atomic and other bombs at a radius of the order of
2,500 miles. . .. Whether such a radius is practicable remains doubtful®
at present and a radius of the order of 2,000 miles would be acceptable
as an intermediate aim. Full advantage should be taken of the increasing
bias in favour of the Offence and we thus regard it as reasonable to
accept an unarmed bomber for this purpose. a decision which would
probably be forced upon us in any case by reason of the range/load
requirements’,

! Even so. the supply position had been critical at times during the height of the bomber
oftensive — g average monthly Allied production from August 1o December 1944 was
49,250 1.0oOMb hombs and 320,000 500lb bombs, but average monthly expenditure by the
RAF and USAAF tor June and Julv 1941 from UK bases onlv was 549,000 1,0000b bombs
and 200,000 5001b bombs (draft letter from DCAS 10 AOC in € Bomber Command on
Weapon Policy (CS.22030/DCAS, in Bombing Policy = Enemy-occupied Territory, AIR
20/3248). On 14 Dec 44 the D/Cin C Bomber Command reported to Air Ministry that stocks
of 1,000lb bombs were running very low and the allocation of American bombs to the
Command had been falling oft. the onlv other sources of supply being the total UK
production ot about 17.500 bombs per month. AM were requested 1o take immediate action.
as attacks on close-support targets tor the Armv required 1000 bombs  (Bomber
Command ORB, Julv-Dec 1944 (AIR 24/307)).

? OR230 asked for a 2.000nm radius of action, OR22¢ for L300nm.

~
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A “big advance in bombing accuracy” compared with wartime

standards was necessary to achieve “true cconomv of force™: -

“Therefore, in the associated ficlds the main cmphasis of RXD
should be directed to improving navigation methods and mstraments,
bomb-sights, high-altitude ballistics, and bomb control, the aum bemng
that by 1957 a bridge will be considerd a suitable target for individual
blind bombing from high altitude™."

Here were foreshadowed all the elements of the eventual V-bomber
force — small in numbers compared with its wartime predecessor but
capable of inflicting mass destruction: its stock of kiloton- and then
megaton-range nuclear weapons; its quick-reaction (QRA) alert posture:
its high-flying, fast subsonic unarmed bombers: their navigatuon and
bombing systems ensuring accurate delivery of bombs: and the bombs
themselves so designed as to fall accurately from high alutudes. There
was no case at that time, the commitiece considered, for the rocket
delivery of nuclear warheads: the Royal Air Force would have the same
basic equipment with which it fought the 1939-145 strategic bombing
campaign — aircraft and free-falling bombs, but both of immeasurablhy
greater power and capability.

As to the development of atomic bombs in the UK. the report
commented that contemporary effort on atomic weapons was Uext remely
small, less than 0.1% of the total scientific effort” and was “directed
mainly to research on the material effects of, and protection against,
atomic weapons”. It recommended that “the cffort on atomic weapons
should be increased as rapidly as possible and, in the first instance.
should be concentrated on the development to the stage of a sealed
design of an atomic bomb based on present knowledge™.*

! RAF bombs were successfully dropped from 30,000t in trials at Muroc, California. in
mid-1937. Similarly successful results were obtained in the Farge (ncar Bremen) trials that
year.

2 However, the Defence Research Policy Committee “did not directly concern itself with the
development of nuclear weapons, a situation which was curious if not ludicrous” (Tizard. by
Ronald W Clark; Methuen & Co, 19653).
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CHAPTER 11
DEVELOPING THE BOMB

The only man in Britain in 1946—7 with first-hand experience of
designing, building and testing atomic bombs was Dr Penney (although
there were “five former inhabitants of Los Alamos at Harwell™"): and
when the Gen 163 Ministers approved R&D the work was done by a
Roval Air Force team under his aegis at the Armament Research
Establishment. Fort Halstead. Kent. This team had a two-headed chain
of command, in that AVM E D Davis, an armament specialist of great
experience who after retiring from the RAF in 1946 had been given a
special atomic energy appointment at the Ministry of Supply, was
responsible for the nuclear weapon programme not only to Lord Portal®
but also to the Vice-Chief of the Air Staff (Air Mshl Sir Ralph Cochrane)
as “customer” for the finished product. From 1942 to 1945 AVM Davis
had been AOC No 25 Group. When formed in 1934 this was the
Armament Group, but during the war it was transferred to Flving
Training Command and assumed responsibility for observer and air
gunner training and also for bomb disposal.

One of AVM Davis's first tasks in 1947, at the Department of Atomic
Energy in the Ministry of Supply, was to pick a Roval Air Force team
who could not only design an atomic bomb to the requirements of
OR1001 — the first priority — but also work out methods of handling,
storage and training in readiness for its introduction into service. He
chose as leader of this team the then Squ Ldr | S Rowlands, serving at
Faruborough, who had been an armament specialist since 1940 and had
been awarded the George Cross in August 1943 for “conspicuous
courage™ on bomb disposal duties®. He was interviewed at Farnborough
in July or August 1947* and when his appointment to work on the bomb
had been approved (by VCAS and AVM Davis) he and the latter went to
“P” staff at the Air Ministry and picked the rest of the team — nine more
members — with the aid of a Hollerith computer. These were all “good
quality technical men — brought in from all over the world”. In other
words, whatever their current posting or career state, the need for them
on the atomic bomb programme had overwhelming priority®. They were

" Bruam and Atomic Energy 19-45-1952, by M Gowing. Vol I, p 445,

# A special officer had been appointed 1o Lord Portal's staff with non-secret responsibilities
as a cover, whose real job was to act as a focal point for this work. All contact between
Pennev's team and the outside world wok place through him, and the connection between
Penney's work and the Atomic Energy Division in the Ministry of Supply was hidden™ (ibid.
Vol L. p 210).

* Roval Air Force Awards No 618 (Pt 3). AMB No 11086, 10 Aug 43. His appointment to
Fort Halstead was approved at VCAS level.

' I'his and subsequent information on the atomic bomb programme has been based on
interviews with Air Mshl Sir_John Rowlands GC KBE RAF (Ret) in Dec 73—Jan 74

* “Evervbody wanted these chaps with good degrees™. When the Hollerith computer was
used, “the same names kept dropping out” (ibid).
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the first RAF personnel to be subjected to PV (positive vetting) securi
clearance, introduced into the atomic in advance of the militoy ticld.
With two exceptions — Sqn Ldr | H Hunter-Tod and | P Prion ~ the
were all Flight Lieutenants: CC'S Betts, A H Bullock. D W Densham,
H Durkin, D Mercer, P E Mitchell and M E Pulvermacher.

The RAF team worked at Fort Halstead under the acgis of D1 Penney.
to design a warhead for the atomic bomb for which the A Staft had
issued their OR1001 requirement. This had specificd a diameter of
60in, so that parameter determined the size of the spherical warhead
which could goinside it'. A simple description of a plutonium bomb? savs
that “a number of wedge-shaped picces of plutonium, which together
will build into a sphere, are arranged at equal intervals around a neutral
source. Explosive charges of exactly equal weight are placed behind
each wedge and all are detonated together. The wedges shoot towards
the centre and touch each other at the same moment. This technique
was used for the second American bomb, which was dropped on
Nagasaki”.

Only the Americans, with Dr Pennev as a member of the team. had
previously designed and built an atomic bomb. The RAF team was
starting from scratch, but had the benefit of Penneyv's knowledge and
experience in the oversight of their work. Wg Cdr Rowlands™ task was
“to see that everything we were making could be put together in one
case”; he controlled the ARFE building where the team assembled the
prototype warhead.

Fort Halstead, where the team worked on their calculations and
designs, was only one site in a complex chain of establishments whose
work produced the Blue Danube atomic bombs for Bomber Command.
Chief link in this chain was the MoS Establishment at Aldermaston,
which was responsible for assembling the bombs for delivery to the RAK
The fissile material came from the MoS factories at Springficlds (the
uranium metal factory near Preston, Lancashire) and at Windscale.
Cumberland, site of the plutonium-producing pile: metallurgical work
to the RAF team’s designs was done at ARE Woolwich, one of the Fort
Halstead stations; RAE Farnborough were reponsible for ballistc
design of the bomb carcass; and Hunting Aircraft. the onlv non-
Government concern involved, under contracts from HER and RAE,
were responsible for making the whole of the Blue Danube centre-
section, including the sphere with its “lenses” and the supercharge —
although they did not themselves handle any explosives, using incrt

! In a Report on the Strategic Aspects of Atomic Energy dated 22 March 1948 the Atomic
Energy Sub-committee of the Defence Research Policy Committee gave the dimensions of a
plutonium bomb as 10.000lb in weight. 60in in diameter and 111t in length, and said thae
“the dimension that cannot be decreased (except possibly by a few inches) is the diamerer.
The weight can hardly be decreased: the lengths are fixed simply by ballistic and carrving
considerations” (AES(48)1 (Final)).

® How it Works — A Marshall Cavendish Encyclopaedia, Pt 1.
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replicas instead .

This torm of weapon procurement, with a Roval Air Force team being
responsible for design of the explosive part. with Government agencies
and one civilian contractor contributing materials and hardware, and
with a former Chiet of the Air Staff controlling the whole project
through his nominated representative in the Ministry of Supply, was
probably unique in RAF history. In the interests of secrecy. the normal
channels had been avoided. As Lord Portal had remarked in his
submission to the Gen 163 meeting of Ministers on 8 January 1947, “10
develop the weapon by means of the ordinary agencies in the Ministry
of Supplv and the Service Departments” would have meant that it
would be “impossible to conceal for long the fact that this development
is taking place. Manv interests are involved, and the need for constant
consultation with mv organisation... would result in very many people,
including scientists, knowing what was going on"*. Hence “the proposal
for the Portal-Pennev arrangement, with Portal as the channel for
communication tor the Chiefs of Staff and Penney's work camouflaged
under a misleading name such as ‘basic high explosive research™. Thus
“a third and largelv independent kingdom was added to the atomic
empire, under the loose suzerainty of Lord Portal, as Dr Penney took up
office alongside Dr Cockeroft and Mr Hinton (in charge of atomic
industrial organisation]. Britain was now going in for independent
deterrence in earnest™,

Surprisingly, Dr Penney did not know of the Gen 163 meeting in
January, nor of its momentous decision, and was not given a go-ahead
on the atomic weapons programme until the following May. In June
1947, the historian of the Atomic Energy Authority records, “Penney
invited a carefully selected group of 34 scientists and engineers
mainly from Fort Halstead and Woolwich, both establishments of the
Armaments Research Department, with a few from some of the other
ARD establishments, to a lecture in the library at Woolwich. He told
them they were going to make an atomic bomb™. Penney “had only one
immediate and specific task — to develop and test a nuclear ‘device,
that is, a bomb without its ballistic case; the device would be made of
plutonium and be similar to the bomb that had destroyed Nagasaki. The

device was to provide proof of British capability in nuclear deterrence™.

"Interview with R P Pedley Esq. who was research engineer in the Hunting Aircraft
rescarch department when the Fort Halstead and RAE contracts were placed. and
subsequently became research manager of the weapons research division then technical
director of Hunting Engineering when that company was formed in 1957,

? One leading scientist who probably “did not in fact know of the decision to make an
atomic weapon” was Sir Henry Tizard, newly appointed chairman of the Defence Research
Policy Committee (Gowing. Vol 1. p 181, footnote).

% Ibid, p 181.

* 1bid. p 183.

* Gowing. Vol 2, p 442.

% Ibid, p 443. “On 11 Aug 48 Portal told the Chiefs of Staff "Our own programme
was...directed to the development of the Plutonium type bomb as used at Nagasaki“(48)11.
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The time-scale for development of the nudear device which was 1o be
the prototype of the warhead for the Blue Danube atomic bomb was
dictated by three factors: the worsening intermational situation in
194849, which gave a greater impetus to defence preparatons: the
production of plutonium, from 1951 onwards: and plans tor the first
British test explosion.

While work on developing the atomic bomb and the V-bombers was
going on, the “iron curtain™' descended across Furope: the Communists
took over Czechoslovakia (22 February 1948) and from the beginning of
April the USSR inhibited Western access to Berlin, On 17 March the tive
Western Powers (Belgium, France, Luxembourg, the Netherlands and
the UK) had signed a self-defence treaty in Brussels, and USAF
Strategic Air Command B-29 Groups were deploved o l",urnpc". In these
circumstances when “the East—-West disagreements and disputes of 1946
and 1947 hardened into the Cold War of 19487 the Government made
its first public admission that atomic bomb development was going on,
the Minister of Defence (Mr A V Alexander) saving in answer to a
Parliamentary question on 12 May that “all types of modern weapons,
including atomic weapons™, were being developed?®. When on 29 August
1949 the USSR exploded its first atomic bomb — c¢nding the US
monopoly of nuclear weapons — there was shocked reaction in the UK,
where those concerned with the military atomic energy programme had
confidently expected that Britain would be the second Power after the
United States to possess them. On 20 September the Prime Minister said
in 2 minute to the Minister of Supply that R&D on atomic weapons and
the means of delivering them were projects to which he auached the
highest importance - reinforcing his directive carly in 1949, when the
atomic energy production programme was expanded by the addition of
a third pile and a low separation plant, by commenting: I attach 1o this
expanded programme the same high degree of importance and
urgency as | attached to the original. . . . I hope nothing will be allowed
to interfere with its realisation and that you will let me know at once if
any difficulties are encountered. . . ."?

! In a speech at Westminster College, Fulton, Mo, on 5 March 1946 M Winston Chuschill
said that “from Stettin in the Baltic 10 Trieste in the Adriatic, an ivon curtain has descended
across the Continent. . . ."

2 A ready air atomic striking force was becoming a major instrument of US policy, and
although the Strategic Air Command (SAC) with its B-29 Superfortresses as vet had few
atomic bombs, it did scem to offer some kind of deterrent 10 aggression™(United States Ay
Forces in Europe and the Beginning of the Cold War, by Walton S Moodv: Aerospace Histortan,
Summer/June 1976 issue).

3 Gowing, Vol 1, p214.

4 Commons Hansard, Col 2117 in Vol 450.

5 Gowing, Vol 1, p 224. Sec also Vol 2, p 474: *The Americans and the Russians had
acquired a plutonium bomb much faster. Even though the British started with so much

knowledge from the American project, Penney could not, with the resources at his disposal,
have achieved an earlier date: for example, even if work on design problems had started
earlier, the plutonium core and the polonium would not have been available before 1952 and
the shortage of elecrical experts would have prevented earlier production of the firing

circuit”.
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While the mternanonal situation gave increased urgenay o the
militay atomic energy programme. s real pa "‘i"“‘k"" was the supply
of plutonium. 1 his did ot hecome available until about March 19532 -
the members of the RAF team who were to take the test device out o
Monte Bello for the 3 October explosion had not seen am plutonium
Up o siv o1 cight weeks betore the test took pl;u‘c.' Reterving to the
“limiting tactor™ - the date ot the avalabiitn ot the first atomic
weapon, Lord Portal had told the Chiets of Sttt on 8 August 19-40%:—

"t may well be that the hmating factor is now the date by which
plutonium can be produced. The CoS will be aware that, apart from the
construction of the piles themiselves !, plutonium production requires an
claborate and novel plant tor its separation trom the uramium and trom
the fission products generated m the pile. Fhe design ot this plant must
depend upon data supplicd by researt h and pilot-scale work. and this
has had 10 be done almost entirely in Canada because of the lack of
tacilities i this country, The research faalities here were o have been
provided in the "hot laboratory at Harwell, and the MoW, who are
building it. have been about a vear late with the first part of the
programme. The Canadian establishment is also about equally late in
their research and pilot-scale work on this matter.

“The production organisation, unable to wait anv longer for the full
data, has been compelled to design and start to build the plutonium
separation plant without it, so this great plant must be regarded as
experimental, and the date when it will come into operation, the
cthiciency with which it will work and the output to be expected from it
are all uncertain, ..

Almost a vear later, on 14 ‘]lllll‘ 1950, the Chiefs of Statt noted that
“production of plutonium at Windscale . .. starts in 1951, and by the
end of 1952 appreciable quantities would be available®. "

The historian of the atomic energy project has recorded  that
“development of the non-radiovactive components of the bomb had
started carly, On two of the radioactive components, plutonium for the
core and polonium for the initator, only preliminary work could be
undertaken by G 1. Hopkin and his staft until the materials themselves
were available — at the very end of 1951 in the case of plutonium and a
lide carlier for polonium™.

The third parameter for work on the atomic bomb project was the
date of the test, for which the prototype warhead had to be ready: and
associated with this was a decision on its location. On 10 August 1950

' “The date for the production of the plutonium shapes for “Hurricane” was 1 August
1952; despite the short time available after the delivery of the plutonium from Windscale,
this date was met” (Gowing., Vol H).

2 Memorandum by the Controller of Production of Atomic Energy, MoS.

* At Windscale = “our onlyv plutonium producting plant™, it was noted at the time of a visit
by Air Ministry/Paymaster General representatives in July 1952,

1 COSITIRNH/6/50.

* Gowing. Vol 11, p 466. Hopkin. a metallurgist. was a divisional head in the ARE.
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The time-scale for development of the nudlear device which was to be
the prototype of the warhead for the Blue Danube atomic bomb was
dictated by three factors: the worsemmng miter national situation n
194849, which gave a greater impetus (o defence preparations: the
production of plutonium, from 1951 onwards: and plans tor the first
British test explosion.

While work on developing the atomic bomb and the V-bombers was
going on, the “iron curtain”' descended across Furope: the Communists
ook over Czechoslovakia (22 February 19-48) and trom the begimning of
April the USSR inhibited Western access to Berlin, On 17 March the five
Western Powers (Belgium, France. Luxembourg, the Netherlands and
the UK) had signed a sclf-defence treaty in Brussels, and USAF
Strategic Air Command B-29 Groups were deploved to Europe®. Inthese
circumstances when “the East=West disagreements and disputes of 1946
and 1947 hardened into the Cold War of 19487 the Government made
its first public admission that atomic bomb development was going o,
the Minister of Defence (Mr AV Alexander) saving in answer to a
Parliamentary question on 12 May that “all types of modern weapons,
including atomic weapons”, were being developed LwWhen on 29 August
1949 the USSR exploded its first atomic bomb — cnding the US
monopoly of nuclear weapons — there was shocked reaction in the UK,
where those concerned with the military atomic energy programme had
confidently expected that Britain would be the second Power after the
United States to possess them. On 20 Scptember the Prime Minister said
in 2 minute to the Minister of Supply that R&D on atomic weapons and
the means of delivering them were projects to which he atached the
highest importance — reinforcing his directive carly in 1949, when the
atomic energy production programme was expanded by the addition of
a third pile and a low separation plant, by commenting: I autach to this
expanded programme the same high degree of importance and
urgency as I attached to the original. . . . I hope nothing will be allowed
to interfere with its realisation and that you will let me know at once if
any difficulties are encountered. . . ."”

! In a speech at Westminster College, Fulton, Mo, on 5 March 1946 M Winston Churchill
said that “from Stettin in the Baltic to ‘Trieste in the Adriatic, an iron curtain has descended
across the Continent. . .."

24A ready air atomic striking force was becoming a major instrument of US policy. and
although the Strategic Air Command (SAC) with its B-20 Superfortresses as ver had few
atomic bombs, it did scem to offer some kind of detervent to aggression™( wited States A
Forces in Europe and the Beginning of the Cold War. by Walton S Moaody: Avvospace Historan,

Summer/June 1976 issue).

3 Gowing, Vol 1, p 214.

4 Commons Hansard, Col 2117 in Vol 450,

> Gowing, Vol I, p 224, Scc also Vol 2, p 474: “The Americans and the Russians had
acquired a plutonium bomb much faster. Even though the British started with so much
knowledge from the American project, Penney could not, with the resources at his disposal,
have achieved an earlier date: for example, even if work on design problems had started
earlier, the plutonium core and the polonium would not have been available before 1952 and
the shortage of electrical experts would have prevented carlier production of the firing

circuit”.
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While the international situation gave increased urgency to the
military atomic energy programme, its real pace-maker was the supply
of plutonium. This did not become available until about March 1952 -
the members of the RAF team who were to take the test device out to
Monte Bello for the 3 October explosion had not seen any plutonium
up to six or cight weeks before the test took place.! Referring to the
“limiting factor” in the date of the availability of the first atomic
weapon, Lord Portal had told the Chiefs of Staff on 8 August 1949%:—

“. . it mav well be that the limiting factor is now the date by which
plutonium can be produced. The CoS will be aware that, apart from the
construction of the piles themselves®, plutonium production requires an
claborate and novel plant for its separation from the uranium and from
the fission products genervated in the pile. The design of this plant must
depend upon data supplied by research and pilot-scale work, and this
has had to be done almost entirely in Canada because of the lack of
facilities in this country. The research facilities here were to have been
provided in the “hot laboratory' at Harwell, and the MoW, who are
building it, have been about a vear late with the first part of the
programme. The Canadian establishment is also about equally late in
their rescarch and pilot-scale work on this matter.

“The production organisation, unable to wait any longer for the full
data. has been compelled to design and start to build the plutonium
separation plant without it. so this great plant must be regarded as
experimental, and the date when it will come into operation, the
cfficiencey with which it will work and the output to be expected from it
are all uncertain. .. .7

Almost a vear later, on 14 June 1930, the Chiefs of Staff noted that
“production of plutonium at Windscale . . . starts in 1951, and by the
end of 1932 appreciable quantities would be available®. . . ."

The historian of the atomic energy project has recorded that
“development of the non-radioactive components of the bomb had
started early. On two of the radioactive components, plutonium for the

core and polonium for the initiator, only preliminary work could be
undertaken by (¢ L Hopkin and his staff until the materials themselves
were available — at the very end of 1951 in the case of plutonium and a
litle carlier tor polonium'™

The third parameter for work on the atomic bomb project was the
date of the test, for which the prototype warhead had to be ready: and
associated with this was a decision on its location. On 10 August 1950

' “The date for the production of the plutonium shapes for ‘Hurricane’ was 1 August
: despite the short time available after the delivery of the plutonium from Windscale.
this date was met” (Gowing. Vol 1.

¥ Memorandum by the Controller of Production of Atomic Energy. MoS.

* At Windscale - “our only plutonium producting plant™, it was noted at the time of a visit
by Air Minisurv/Paymaster General representatives in July 1952,

COSITIRI L4650,

> Gowing. Vol 11, p 466. Hopkin. a metallurgist. was a divisional head in the ARE.
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Lord Portal had written to Air Mshl Sir William Elliot. Chiet Statf
Officer to the Minister of Defence and Deputy Scecretary (Military) to
the Cabinet', to say:—

“I wish to put before you our latest thoughts on the trial of the firse
British atomic weapon.

“As you know, we told the Chiefs of Staff in Mav that we must know by
I July 1950 whether and on what conditions the Americans would allow
us to use their range. We are still without anv answer except that they
invite us to make a formal request and Lord Tedder informed us on 27
July that he was making such a request.

“Failing to get a reply from the US by the nccessary date. we have
been thinking of alternatives to the use of an American range=.

“A site in northern Canada has been considered, and at first sight
appeared to have attractions, but it is now losing favour on closer
examination.

“Our thoughts then turned to a site off the west coast of Australia
where it might be possible to arrange the prototype trial to represent an
attack on a port by a ship with an atomic bomb concealed init. This is a
type of attack which presumably must be taken into account as a
possible form of ‘bolt from the blue', but its effects have not vet been
studied by the Americans. The Strategic Aspects Committee of the
DRPC have endorsed our view that the effects of such an attack should
if possible be investigated. . . .

“Preliminary enquiry by the Admiralty shows that a suitable site
probably exists in the Monte Bello Islands (approximately latitude 20°S,
longitude 115°E), some 50 miles off the north-west coast of Australia
and 700 miles north of Perth. These islands are uninhabited. though
seasonally visited by shell or pearl fishermen. They include a channel
about six fathoms deep close in-shore. . ..

“It is thought that the main HQ of the expedition could be
shipborne, and that a temporary tented camp could be erected 1o
accommodate the range party for the preparatory period of about
three—six months.

“Dr Penney has envisaged a force of about 150 to 200 scientists and
about 250 working party.

. . . . - - . . .

! Ref 330/207/1/1. On 8 September 1949 he had put a paper o the CoS Cuee headed
Operation “Hurricane” (COS(49)292) which began: "Lord Portal of Hungerford has
written to suggest that it is not too early to start thinking about the problem of testing our
first atomic bomb”.

2« .. since Anglo-American military collaboration was flourishing. it was hoped that
testing could be dealt with as a purely military, not an atomic, topic. With the Prime
Minister’s approval Lord Tedder approached the American Chiefs of Staff, who were
encouraging. An official request was therefore made to them, but it posed difficult political
and practical problems for the Americans and an official reply was long delayed™ (Gowing.

Vol 2, p 476).
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“Whatever may be the final Amencan teph to om enqunay, ook
that it will be most desiable 1o have this proposed alternatve avaalable” L

Fhis assumption by Lovd Portal proved presaent. foran the autumn
of 1930 it became den that the United States was anable o loan
facilities 1o the United Kigdom tor an atone bomb test”, and on 23
January 1931 he suggested o the Chiets ot Statd that approsal should
be sought to hold the tial at the Monte Bello Islands site ™. A then
meeting on 15 February 1951 the CoS Committee approy cd m prmaple
the idea of holding a trial there m October 19520 and put a paper to the
Ministerial Committee on Atonue Fnergy recommendimyg that the
approval ot the Auwstralinn Government should be sought tor dus
Subsequently both Mimsterial and Australian approval was gnven. the
former for the initiation of preparations for the vl the latter ton s
heing held at Monte Bello®,

At a meeting in Washington on 27 August 1951 the Amcevicans had
turned down UK proposals for collaboration o a weapons test. the
Secretary of State (Mr Dean Achesony saving that they would lead wo the
disclosure of US atomic energy Restnicted  data and - theretore be
contrars to the MeMahon Act’.

The long telegram reporting this meeting CANCAM A6G3) cnded In
quoting a “highlv placed State Department otticial”™ (who was not
named) as saving that “if he were English and were taced wath the
American counter-proposals he would tum them down tlat, would
proceed 1o carry out the British test in Austradia and that this would be
the best possible thing for Britain. the British Empive and indirecty o
the USA™ = views with which Portal, in a leter of 29 August to the Chaed
of the Air Staft (MRAF Siv John Slessor), saad comarded with his onwn
and with which Slessor agreed.

The American counter-proposals were carcetully: considered, and
Dr Peuney went 1o Washington tor discussions with US otficials and
scientists: but at their meceting on 28 October 19317 the Chiets of Statt
agreed that on balance it would be preferable “to carey out the test ol

1 . . . - - o o V

Phins tor this tial had been unnated on 16 Auge 19 when the MoS had subnunited
];;lp(\'x ll‘IF’l(' Chicts of Sttt Monte I-'n'“n was st suggested o the CoS asa sutable site Iy
the MoS v a paper ob 10 Auguse 0 folloswimg an Admidny imvesniganon. Fhe planming
staft started ,h_u'nuug under Rear Adnmal A D Torlesse m Apnl 1931 cOperanon Huarncane
- .\ll:’o “/|..-1r i/..’l)). .’\\ M E D Davis had sent a comprehensne teport on the Monte Bello
Iskinds 10 €S HER (Penney)y on 3 Lan 51 saving L am of opimion tha the sie would
prove suitable tor the wial” (D3 1901 P,

’l I'he 1 'S \\‘;lsl"nnll IIII ;nl;;mninn o consider the loan of faalines o the Unned kimgdom”
aelegram from Lord Tedder o Siv William Flhot, 17 O 5 ) :
o L. 7O 500 m Ao Bombs lestimyg

(R TI . . , 5

I’.§|)l'.l" (‘nnlnv»llu tAtomie Energy) Ministiny of Supph - Testmg ot Unued kingdom
Atomi Weapon thidy, ‘ '

Y TR . .

“"‘""""‘ have now approved the nutianion of preparations tor a tal ot the atonma
weapon in the Monte Bello Iskands -0 velegram from M Lean to Tedder, 21 Mo 50 and
“\Menzies has nm‘\ .lgn'('ll to our proposals for Monte Bello tests” telegram trom Cabiner
Otfice o BJSM Washington, 16 Man 51y abady,

’ ](-Icgrum._l';‘]s.\l Washimgron Calwnet Ottice in Atomie Bambs = Testing (113 190 1

G COS G Toth Mg, ‘
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our atomic weapon under our own arrangements at Monte Bello rather
than with the US Government in Nevada™, and this view was comeved
to the Atomic Energy (Official) Commitiee for submission to Mimisters.
On 20 December the Cabinet Office informed BJSM Washington! tha
“Ministers have now decided to proceed with arrangements for testm
Australia”. A test in Nevada, it was pointed out. “would have the
disadvantage that it would not provide a shallow water explosion, which
from the United Kingdom point of view would give the most usetul
results”,

The proposal for a test site in the Monte Bello Ishands thus turned out
to be not an alternative but the location of the first British atomie
explosion on 3 October 1952 in Operation Hurricane. Fronvits start to
that successful conclusion, the programme took just over five vears —as
far as the RAF were concerned, from the day in the summer of 1947
when Sqn Ldr J S Rowlands had been picked o lead the design team.

During that time, Rowlands and his ninc-man tcam had made ther
calculations and drawn up their designs for “a bomb cmploving the
principle of nuclear fission™, as required by the Air Staft — a weapon of
which few in the UK had any previous practical knowledge, notably
Dr Penney, civilian head of the project®. Although the RAF team was
numerically small compared with the overall manpower involved at the
various establishments, they were at the heart of the programme, they
were involved in design leadership, they were responsible for secing that
an Air Staff requirement was met and — looking beyvond the design and
building of the prototype — for a production weapon that could be
handled, transported®, stored, serviced and loaded by their colleagues in
Bomber Command. Their part, as both makers and ultimate users of
the production Blue Danube Mk I atomic bomb, was crucial to the
success of its development.

A memorandum of 31 May 1949°, describing work in progress at that
time, gave a very good indication of the technical problems and
challenges facing the team:-

1. The final processing of all radioactive components.

2. The design and manufacture of numcrous internal parts of the
weapon mechanism.

3. The design, method of manufacture, testing and proving of

! Telegram CANAM 336,

? The text of this and the other 1950-51 telegrams relating to plans for the first British
atomic test are in the file ID3/190/1 — Atwomic Bombs — ‘lTesting. There was “much
correspondence between London and Washington concerning the possible use of American
ranges . . . but 1o no avail, owing to restrictions imposed by the McMahon Act and similn
Ic%islation" {Operation “Hurricane” file - 11/127/4/20).

“Britain had had a strong wartime team at Los Alamos. . . . Her nineteen scientists had
been spread through various departments there so that they had oblained a very good
coverage of the work. . ..” (Gowing, Vol 2, p 456).

* Transport was specially designed.

5 Aldermaston file 0023. Quoted in Independence and Detervence: Bratain and Atomie Energy
1945-1952, Vol 2, Policy Execution, by Margaret Gowing: Macmillan, 1974,
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the components. i the fissile core. the initiator. the tamper and
the lens and supercharge, leading up to the manufacture of
components tor the tield testof the prototype weapon.

1. The design, proot and manutacture of detonators.

I'he design, proot and manutacture of firing circuits.

6. The design. proot and manufacture of a fuse to give the required
air-burst performance.

7. T'he design. proot and manufacture of secondary firing and fuse
circuits should the main ones fail.

8. The vescarch, design and production of a large number of ex-
ceptionally - high-pertormance  photographic and  electronic
instruments needed tor the field wrials of individual components
and of the prototvpes.

9. The nucleus of a team for conducting the field trial of the
prototvpe. including the assembly.

10. Rescarch on the climatic storage of individual components.

11. Research on the methods of gauging ot all components.

12, Research and design problems to minimise the time of assembly.

13. The nucleus of a team to assemble every weapon and mate the
components together in the best way, and then disassemble for
storage.

1. Training RAF officers 1o undertake the assembly of weapons
for operational use.

Considering  that, during the following vear (1950). a date in
October 1952 was fixed for Operation Hurricane, the atomic bomb
test in the Monte Bello Islands, and considering that membership of
the team was limited by technical qualifications and by the need to
ensure secrecy, it is striking proof of the team’s determination, devotion
to its task and applied skills that the development stage of the project
was successfully completed. The object of Hurricane was to blow off
the prototvpe warhead, so paintully designed and precisely constructed,
to see that it worked. If it did. the production warheads for Blue
Danube Mk 1 would follow the pattern set.

What the team at Fort Halstead were designing was a plutonium
bomb, similar in principle to that which the Americans had dropped on
Nagasaki: this followed the decision, taken in 1945, to produce plutonium
in Britain rather than U-235, which had been used for the first
American A-bomb dropped on Hiroshima. As the historian of the
atomic energy project described it':—

“An implosion design had been chosen, in which the mass of high
explosive, surrounding a sphere containing both the fissile material and
a tamper, was so arranged as to produce a shock wave travelling rapidly
inwards and thus compressing the material. This design had the
advantages of high velocities, which reduced the chance of pre-deto-

ot

' Gowing. Vol 2, p 457.
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nation despite the many background ncutrons present in plutomum:
at the same time, the material was compressed 1o such density that
supercritical conditions were obtained with omparatively linde matenal
It had been realised at Los Alamos that performance would be
improved by using explosive lenses to turn the divergent waves, which
started from detonators, into parts of a common sphenical wave
converging on the centre of the sphere.

“The main components of the gadget can be listed, working from the
outside to the centre. First came the detonators, which operated by an
impulse from a firing device and involved other auxiliaries like saten
switches and arming circuits. The detonation had 1o be started
simultaneously in all the lenses: the lenses themselves were carefully
calculated shapes’, containing a combination of fast and slow explosive
so that transit from the detonator to every point on the inner spherical
surface of the lens was simultancous. The detonation from the lenses
then reached a spherical shell of homogencous high explosive called the
supercharge. Within the supercharge was the tamper, which converted
the convergent detonation wave into a convergent shock wine, retlected
some of the neutrons back into the fissile material and generalhy
increased the efficiency of the explosion. Within the tamper was the
plutonium and within that the inidator. This last component wis
necessary because, although the implosion resulted in a powerful
compression of the fissile material and the surrounding tamper. the
material would stay compressed only for a few microseconds and would
then expand again very quickly. It was thevefore essential to make sure
that the chain reaction started at the right moment. This could be done
by creating at the centre of the fissile material an intense neutron
source™?.

[tis clear from their “work sheet™, and from the nature of the nudlear
device, that a knowledge of physics, mathematics. chemistry, metallurgy
and telemetry was required, in varying degrees, from the members of
the team at Fort Halstead, so that thev would know what would happen
as a result of their designs, and so that they were in a position to check
the hardware produced at other establishments. For example. the
high-explosive lenses — a term derived from focusing, because they had
to fit so perfectly together — were matched with a tolerance of one-tenth
of a millimetre®. The original moulds, or shapes, for the lenses were

! There were 32 lenses, 20 of them irregular hexagons and 12 regular pentagons, and 32
detonators.

2 “Nuclear weapons consist in general of a large quantity of conventional HE which is
detonated to compress a mass of fissile material, either plutonium or U-235, into a critical
shape” (Nuclear Weapons — Safety and Handling Note by DCAS, in Strategic Aspects of
Atomic Energy — ID6/R.13 Pt 6).

%A much higher accuracy was required. both in dimensions and in uniforminy of
composition, than ever before, especially in explosive stores where a dimensional accuracy of
the order of one thousandth part of an inch was essential” (Gowing, Vol 2. p 462).
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made at Chatham Dockvard: and the prototype lenses. and the
supercharge for the Hurricane weapon, at Woolwich. one of the Atomic
Rescarch Establishment stations. Wg Cdr Rowlands’ task was “to see
that evervihing we were making could be put together in one case”. He
also, at the same time, got ogether a team who were to write the RAF
training manual on the Mk 1 atomic bomb.

Meanwhile, ballistic work on the design of the case was going on at
RAE Farnborough. There was not quite the same urgency on this,
however, as there was on the prototype warhead — because of the date
fixed for its test, the number of people going out to Monte Bello for that
purpose and the flotilla of Royval Navy ships transporting them and
their equipment. But there was nothing that could be done to speed up
the development work: the team were dependent on getting the
plutonium out of Windscale and the manufacturing process there could
not be hurried — it was "a matter of Kilowatt hours and days™'.
Nevertheless, the fact that a UK atomic test was to be held “at a site in
Australia” was announced on 18 February 19522,

Although the Roval Engineers who were to build roads and jetties
and to erect buildings for the test had sailed from Portsmouth on 19
February® and the party of scientists” left in April, it was not until during
August that the first plutonium was delivered from Windscale via
Aldermaston: and the way in which the fissile core for the test explosion
was carried out to Monte Bello by Wg Cdr Rowlands and two of his
collcagues gave Operation Hurricane a tense last-minute drama before
its scientifically triumphant conclusion.

HMS Plhym. the Naval frigate which was to be destroyed in a lagoon in
the Monte Bello Islands in Operation Hurricane, was loaded with the
secds of her destruction in the Thames Estuary on 3 and 6 June 1952 —
the No 1 assembly having been taken out from Shoeburyness on the
first day, the No 2 being loaded on the following day. These grim
spheres had been transported to the jetty by open lorry, under a
tarpaulin. Aboard ship, they were held in place by a ring made by
Hunting Percival Aircraft; this was a highly successful and appropriate
assembly, similar to that which would hold the warhead in place in the
Blue Danube bomb, for which the company made the whole of the
centre-section. This warhead weighed approximately three tons — that
is, two-thirds of the total weight (10,000lb) of the bomb. As Plym made
her way out to Australia and her ultimate doom off the Western

! Windscale — the plutonium production pile ~ “attained its scheduled production only
weeks before the Monte Bello explosion™ (R N Rosecrance, Defense of the Realin, British Strategy
i the Nuclear Epoch: Columbia University Press, 1968).

2 1D3/190/1 (Pt 2) Atomic Bombs — Testing.

* See History of the Corps of Roval Engineers, Vol X, Chapter X - The Nuclear Test Programme
(Institution of Roval Engineers).

. staff required for the first trial would be 200 scientists. 30 technicians and 100
industrial workers™ (Gowing, Vol 2, p 477). Their main base was the former aircraft carrier
HMS Campana. which sailed in April. her vovage lasting “just over eight weeks".
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Australian coast, the key ingredient in the Monte Bello test. the
plutonium for the fissile core, was arriving from Windscale tor
fabrication at Aldermaston, to be carried out to the test site by air by Wy
Cdr Rowlands, accompanied by Sqn Ldr P E Mitchell of the RAF team.
and W | Moyce, an explosives expert from Aldermaston. Wy Celr
Rowlands had written the Movement Order for the journey o Australia.

This began with a road convoy from Aldermaston — two green
furniture vans (one of them a back-up vehicle, in case ot a breakdown),
a car with the RAF officers in civilian clothes and an escort ot RAF
Police ~ to RAF Lyneham, whence they were to flv out by Hastings of
Transport Command to Singapore. The plan' was then for the
officers, with their “two small loads of special equipment”, to transter o
Sunderlands of the Far East Flying Boat Wing and be flown direct to the
test site in the Monte Bello Islands®. For this reason the Hastings was
diverted to Seletar airfield when in the circuit of Changi, Singapore, to
facilitate transfer to the flying-boats, Seletar being the base of the Far
East Flying Boat Wing (Nos 88, 205 and 209 Squadrons).

The plutonium — a “darkish metal” - was hermetically sealed in an
extremely strong metal container, 18in deep and 18in in diameter. This
had a flotation collar, in case of a forced landing in the sca, cither by the
aircraft or by the three officers — who were supplied with parachutes.
They were also given fireproof boxes, *madec like safes™. to protect the
plutonium from fire. Wg Cdr Rowlands “signed for the stuff going out
—and had to certify that it had been destroyed™.

The first Sunderland flight from Seletar to Monte Bello was made on
10 September 1952 and the second on the 18th: the Roval Navy had
provided facilities for flying-boats in the islands and at Onslow, 70 miles
south-west.

When the three officers touched down on the lagoon with their cargo
of radioactive material, last link in the chain of Britain’s first atomic
test, they would have seen HMS Plym, the vessel which was to be blown
up by the device placed below her water-line — with an explosion
equivalent to 10,000 tons of TNT, anchored off the western shore of
Trimouille, one of the four main islands. Control centre for the test was
on another of the four, Hermite (to the south-west); and HMS
Campania, the former aircraft carrier which served as floating headquarters
for the scientific and Naval personnel, lay some four miles to the
south-east. What Wg Cdr Rowlands and his colleagues had to do was to
put the fissile core into the device which they had designed and
assembled, which was now suspended inside the frigate’s hull. This was
the very opposite procedure to the wartime work which he had done —

! Loose Minute, Operation Hurricane, 23 May 1952 (CMS.2056/2653).

2 The ORB of No 88 (MR) Squadron for September 1952 says that “Flt L1 Houtheusen
with specially selected crew, and including the Officer Commanding. Far East Flying Boat
Wing (Wg Cdr MacKenzie), were engaged on Top Secret transit trip to Australia in
connection with the Monte Bello atomic tests™.
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removing fuses from unexploded bombs.

During assembly aboard HMS Phm they wore protective clothing and
rubber gloves. In addition to the plutonium. they had to put in the
polonium/bervllium initiator and the “urchin™ — so-called because its
shape resembled that of a sea urchin: it was a standard neutron source.
This work of arming the device was done in the last few hours before
the test, on 2 October 1952, and afier it had been completed the men
concerned lett the ship tor H1 (the main camp and laboratories) or by
runch tor HMS Campania — a rough ride across the open sea in the
carly hours of the morning of the 3rd.

AL 0930 hr local time on that dayv the device was exploded by cable
from the island of ‘Trimouille, 400 vds off whose shore the frigate lav, and
23 microseconds after the explosion the fireball was observed by Kerr
cell camera “as a faint segment of a circle on the water-hne of PI)‘m"l.
This fireball grew vaster: atter about 0.1 sec water was observed
emerging from it. its column increasing and forming a mushroom shape.
“T'he diameter of the column reached a maximum of 1,150ft after
which fall-out and the effect of the wind began to obliterate the clear-cut
outline™. The top of the cloud rose up to about 1.800ft at I sec and
rcached a maximum of about 10,000ft at four minutes. Nothing
remained of Plym, and the eftects on various other objects, like Spitfire
wings and tailplane and Lancaster wings and fuselage section®, were
carefully. measured. Britain's first atomic test had been a complete
SUCCeSS.

On 10 October Dr Pennev — to whom Prime Minister Winston
Churchill, whose Government inherited the atomic energy programme
on their clection to office a vear previously, had sent a telegram
beginning “Well done, Sir William™ - left for the UK by Transport
Command Hastings from RAAF Onslow. Among the nine other
passengers were Wg Cdr Rowlands and Sqn Ldr Mitchell®.

For the RAF, the test had meant that the principle of an atomic
explosion had been successfully put into practice, but the work of
incorporating the nuclear device into a weapon for Service use still
remained to be done. It was to be just over a vear before the first

' “Scientific Data obtained at Operation Hurricane™ (Director’s Report).

 Ibidl.

* One object of the test was o discover the effects of an atomic explosion on aircraft on the
ground (see file Operation "Hurricane™ - 11/127/4/20).

1 The official announcement about the Monte Bello test was made by Mr Churchill in the
Commons on 23 October 1952 (Hansard, Cols 1268-1271). “The weapon was exploded in
the morning of 3rd October™, he said. “Thousands of ons of water and of mud and rock
from the sea bottom were thrown many thousands of feet into the air and a high tidal wave
was caused.” At the same time. 10 Downing Street said that the Queen had approved Dr
Penney’s appointment to Knight Commander of the Order of the British Empire. In
Australia the CAS-designate. Air Mshl Sir William Dickson. on a round-the-world tour, said
that Britain had started to make atomic bombs and the aircraft to carry them,

* Over whose departure a complication arose. because having arrived by flving-boat on the
Monte Bello lagoon they had never booked-in at RAAF Onslow: fortunately an Australian
scecurity officer who was on board verified their credentials.
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A-bombs were delivered to Bomber Command. in November 1953,

At the end of the latter year the Minister of Works (Sir David Fcdles
summed-up in Parliament what had been achieved':—

“The House will remember the history of the United Kimgdom
atomic energy programme; how during the war it was placed under the
Lord President, Sir John Anderson (as he then was). because he had
great personal qualifications, and also because the Lord President was
the Minister responsible for scientific matters arising out of Govern-
ment policy. After the war the project was transferred to the Ministiy of
Supply.

“As I understand it, there were two reasons for that. First. the
armament programme was being rapidly run down and. therefore. the
Ministry of Supply had spare capacity; and. secondly — perhaps more
important - at that time the overriding aim of the atomic energy projedt
was to produce a British bomb. That is the keyv to the arrangement
which was then made.

“In 1946, when the Act was passed placing the project under the
Minister of Supply, the United States knew how to make an aomic
bomb. We did not, although our scientists . . . had made great
contributions to knowledge of nuclear fission. But the Americans, tor
reasons which we understand but nonetheless regret, felt unable to
share with us all the secrets of the production process. Therefore, the
Labour Government — and Her Majesty’s present Ministers think they
were right — determined to make a bomb here: and, with this their chief
object, it was natural o give the job to the Minister responsible for the
manufacture of weapons. From 1946 to 1951, £100m or more was spent
by the Ministry of Supply on this project, and, in the last two vears,
further great sums of money have been laid out for the same purpose.”

Sir David added that “enormous though the expenditure on the
atomic energy establishments®” had been, the results had been “equally
enormous. The bomb has been made and has been exploded, and that
achievement has greatly increased the defensive power of this country
and the help and comfort we can bring to our allies. . . .”

Before referring to the introduction of atomic bombs into the RAF,
however, it is appropriate to describe the development of the aircraft
which were to carry them - the V-bombers, and also of the Canberra,
the first British jet bomber.

! Atomic Energy — Ministerial Responsibility (Commons Hansard — 10 Dec 53, Cols
2314-5).

2 Harwell, Risley, Windscale, Calder Hall, Capenhurst, Springficlds and Aldermaston,
AERE Harwell was concerned with research; MoS Factory, Risley, with design for fissile
production; MoS Factory, Windscale, with fissile production; MoS Factory, Springficlds, with
uranium extraction; MoS Establishment, Aldermaston, with HER design, assembly. e
Other establishments were ARE Fort Halstead and ARE Woolwich Common. both
concerned with HER design; ROF, Chorley, with HERE, HE production: ROF Cardiff. with
HER mould production; and HER (RAE) with electronic design.
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CHAPTER 111
V-BOMBER AND CANBERRA DEVELOPMENT

One of the recommendations of the Tizard Commiuee had been that
“the development of high-performance long-range aircraft for offensive
purposes must proceed on the highest priority concurrendy with
methods of accurate nevigation, preferably automatic. Once the latter
has been achieved. supersonic pilotless aireraft and/or rockets may well
replace manned aireraft, but we do not consider this latter development
likely within ten vears...."

It was the two post-war Chiefs of the Air Staff, Marshals of the RAF
Lord Tedder (1946-530) and Sir John Slessor (1950-34). who firmly
linked the idea of the nuclear deterrent with the assumption of its being
delivered by high-flving. long-range jet bombers. In a Note for the
Chiets of Staft on “Modernisation of the Strategic Bomber Force™,
written carly in 1948, the former said that “in the furtherance of the
supreme aim of our defence policy = namely. 1o prevent war — the air
striking force will play a role of such paramount importance that I am
sure my colleagues will wish to be informed of the present programme
tor its development and of the earliest date at which we can expect it to
constitute an effective deterrent toa potential aggressor”™. He continued:—

"It has been appreciated that the risk of war between now and 1952
must be accepted and that, it war comes, we must fight as best we can
with what we have got. Thereafter the risk will greatly increase untl
about 1957, by and after which date it will become reallv serious. As
stated by the Minister of Defence®, we must place emphasis on ‘those
sections of our Armed Forces which have an obviously deterrent
cffect’; and ‘the RAF must provide a striking force equipped with
strategic bombers capable of reaching and hitting all the principal
targets in Russia, and the gravity of the risk in 1957 may be materially
reduced it we can build up a strong deterrent force before that date™.

Sir John Slessor, writing early in 1952% was even more forthright
about the importance of air-delivered nuclear deterrence in Western
defence plans. As he putit:—

“I have always been sceptical about the popular conception of World
War 111, I believe the supreme need is to prevent it, and that we can
prevent it. Bud if it came, 1 do not believe the Red Army could be
stopped by the Divisions and Tactical Air Forces which Nato can in fact
build up without busting Europe and UK economically — which may
well be the Russian game. 1 believe the only really sound course would
be to build up a completely overwhelming British/American bomber

' The draft was dated 3 Apr 1948,

2 DOHR)2, para 6.

*bid, para 14.

' I reply to a Minute of 3 Mch 1952 from 8 of S for Air.
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force with the A-bomb, capable of pulverising Russia ieselt and
eliminating the Red Air Force at its bases™.

Slessor pointed out that “since 1947 the Chicts of Staft and HM
Government had adopted for planning purposes (induding rescarch
and development) the assumption that a Russian attack might come m
1957, and that if it came carlier (which was not considered likely) we
should have to do the best [we could] with what we had™. He expressed
the view that there had been, and still was, “a tendency 1o go far too
fighter-minded. The Western Union Commanders-in-Chief had produced
a plan which in my view seriously ncglected the bomber, and at a
meeting in Paris the previous August I had succeeded in getting a
considerable increase in the proportion of bombers 1o fighters in the
plan which was subsequently adopted by SHAPE. The RAF were the
only people (apart from the Americans) who could make any serious
bomber contribution to NATO.... The Valiant had not flown. but we
placed a small order off the drawing-board'. The only other bet was the
Canberra, and we ordered as many as we could get to build up a
first-line force...in the UK, all for the support of SHAPE™,

The account which follows traces the development of the RAF
medium bombers — Vulcan and Victor to the B.35/46 Specification,
Valiant to B.9/48 — and a subscquent chapter that of the Canberra light
bomber, whose origins were rather more complex, as will be explained.

Early in 1946 the Air Staff had drafted a requirement for a long-
range bomber, unarmed and with a 2,000nm radius of action. Although
this OR remained in draft form, it is interesting as showing the trend
of Air Staff thinking on a high-altitude, high-speed bomber, very much
on the lines later formulated in the ORs which led to the Valiant, Vulcan
and Victor.

This long-range bomber requirement (OR230) asked for a landplane
capable of carrying one 10,000lb bomb — that is, an atomic bomb® — to a
target 2,000nm from a base situated anywhere in the world. This
aircraft would be required to attack targets at great distances inside
enemy territory; assuming that it would be plotted by radar and other
means for a large part of its flight, it had 0 be capable of avoiding
destruction by making attack from ground- and air-launched weapons
difficult. In order to achieve such comparative invulnerability, it had to
have a high cruising speed (500kt was envisaged), manocuvrability at
high speed and high altitude (cruising at heights from 35,000 (o
50,000ft) and capacity for carrying adequate warning devices o detect
the approach of ground-launched weapons and opposing aircraft, and

" The initial Valiant order, for 25 aircraft, was placed on 9 Feb 31, The Vickers 660
prototype made its first flight on 18 May that year from Wisley.

# Canberras were not deployed to Germany until the latter half of 1054, when the build-up
of the Canberra force in the UK was nearing its peak.

3 OR1001 (sce previous chapter) specified that the bomb was not to exceed 10,000kb in
weight.
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itv fuse exploders and missile jamming

defensive apparatus like proxim ] »
ol bt : ht of the bomber was not to exceed

devices. Maximum all-up weig
200,0001b. _ . 3 )

There were several drafts of this requirement. \\'l!lt’h was issued in
December 1946, The Ministry of Supply at first refused to accept it,
but at least one manufacturer thought it
4 contract to build an experimental
rodvnamic problems. These. however.
estimated that the resultant aircraft
w a 30ft barrier, thereby

considering it too ditficult,
could be met and was given
half-scale model to investigate ac
were not the only ditficultes. Towas
would require a 2,000vd take-oft run to cle:
posing problems of runwav length. . o

Although OR230 was not pmccvdql \\"uh. because its requirements
were found unacceptable at the time'. its importance Ia-_\' in the f{lcl that
the practicability of jet bombers was ncvq)!ed.. ‘.‘ln 1946, the choice that
v before the Air Staft was one of deciding between an armed
piAs(un-cngiuv(I bomber, operating  at rclmively I.ow a!(imdes a1.1d
relatively low speeds, and an unarmed verv-high-flving, high-speed jet
The decision was a difficult one to make. After prolonged and
however, the Air Staff decided in favour of the

bomber.
carcful consideration,
unarmed jet bomber. .

The Operational Requirement which led 1o the RAF V-bombers,
OR2249. was first circulated in draft form on 7 November 1946.
Broadly. it differed little from OQR230 except in the all-important
:151)0(‘(#()[' range and weight. “The Air Staff [it said] require a medium-
range bomber landplane capable of carrving one 10,000lb bomb to a
target 1.500nm trom a base which may be anywhere in the world”.
Further, “it must be possible to operate this aircraft from existing HB
(heavy bomber) tvpe airfields and the maximum weight when fully
loaded ought, therefore, not to exceed 100,000lb. The Air Staff is to be
informed if this weight will be exceeded™.

Although OR229 was specifically envisaged as the carrier of an
atomic (10,0001b) bomb, it was (o be capable of carrying a 20,0001b load
of conventional high-explosive bombs of 10,0001b, 6,0001b or 1,000lb
sizes. Thus, if a decision had not subsequently been taken to develop
and produce atomic bombs in Britain, the new bomber could have gone
into service as a carrier of conventional bombs. The 10,0001b “special”
bomb had larger dimensions than its HE equivalent — a length of 24ft
2in and a maximum diameter of 5ft as against the same length but a
maximum diameter of 3ft 4in.

wy

"1 was eventually cancelled on 17 September 1952, the DOR(A) notice commenting that
it had been “inabevance for some time™.

# Paper on Policy tor Bomber Development (DRP(9)38), 6 May 1949. “The RAF did not
wiit to hear whether Adtlee’s inner Cabinet had ratified the decision that the UK should
go nuclear’, before it started 10 lav plans 1o build aireraft as ‘delivery vehicles’ for nuclear
bombs. As a result, three new V-bombers were being readied for deployment by the end of
the 195087 (Sollv Zuckerman = Monkevs. Men and Mussiles: An Autobiography 1946-88:
Collins. 1988).

* All-up weight of the Lincoln - which the jet hombers were to replace — was 82.000b.
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The new bomber differed from its wartime predecessors in four chief
ways: it had jet instead of piston engines: it had no guns tor
self-defence; its five-man crew were all accommodated close wogether:
and their compartment was pressurised for high-altitude  flving.
Another completely new idea was that this crew cabin should be
jettisonable, “provided with parachutes to reduce the falling speed 1o a
value at which the occupants will be unhurt when hitting the ground
while strapped in their seats”. This emergency escape requirement was
not in fact fulfilled, and the alternative added that “if such a jettisonable
cabin cannot be provided the seats must be jettisonable™'.

OR229 was discussed by the Operational Requirements Committee
on 17 December 1946, when the Committee also had OR230 hefore it.
The chairman (Air Mshl Sir William Dickson, VCAS) and the chiet
MoS representative (Mr S Scou-Hall, P/D'TD¥) explained the significance
of the two requirements, and also what was envisaged as o their
practical realisation. Thus VCAS said that while maodifications to the
requirements might be found necessary as a result of detailed
examination, the Air Staff would prefer that they should go forward,
accepting such delay as might arise owing to the necessity of developing
flying scale models.

In fact, OR230 did not go forward, only OR229 being put out as a
Specification by the Ministry of Supply. What P/DTD said at the
meeting on both requirements proved o be exceptionally prescient —
that after a good deal of discussion in the Ministry “the conclusion had
been reached that the long-range bomber, the all-up weight ot which
would be in the region of 200,000lb, and have swept-back wings®,
represented too great an advance in design to be entertained at the
present juncture. Considerable research and development would be
necessary — including, in all probability, the construction of half-scale
flying models. He therefore recommended that consideration should be
given to the medium-range aircraft, holding the long-range requirements
in abeyance for a time”.

He added that his remarks regarding the long-range aircraft were o
some extent true of the medium-range bomber, but a more conventional
type of aircraft could be designed, at some sacrifice in performance. as
an insurance against failure to develop suitable aircraft to meet the full
medium-range requirements. He explained that what he had in mind
was a three-phase development. Firstly, what he would call the insurance
type, which would replace the Lincoln; then the medium-range bomber,
which he referred to as the long-term project; and thirdly the
long-range bomber which he regarded as a very long-term project.

In the event, four types of jet bomber were built to Specifications
based on OR229: Shorts’ B.14/46, which did not proceed bevond the

! In the event, only the pilots seats were.
¢ Principal Director of Technical Development (Air).
3 OR230 made no mention of this design feature.
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proonpe stage. onlv two aireraft (named Sperrin) being built;
Vickers” BLOAS “interim class™ Valiant. first of the V-bombers to be
ordered and the first to enter service with RAF Bomber Command: and
the Avro Vulcan and Handlev Page Victor versions of B.35M46.

After OR229 had been discussed by the Operational Requirements
Committee on 17 December 1946 the approved OR was issued on 7
January 1947, and on the tollowing dav — by coincidence the day when
the Gen 163 Ministers decided o authorise the development of atomic
weapons (8 January 1947) — the Ministry of Supply started to send out
letters o various companies inviting them to submit tenders. These
went from Mr S Scouw-Hall, P/DXTD(A) (Principal Director of Technical
Development) (Air). MoS, to technical directors and chief designers -
Mr R S Staftord (Handlev Page) on the 8th. Sir John Buchanan (Shorts),
Mr | Llovd (Armstiong Whitworth). Dr A E Russell (Bristol) and Mr R
Chadwick (Avro) on the 9th, and Mr W E W Petter (English Electric) on
the 15th !, Subsequently, on the 2+4th, four companies — Avro, Armstrong
Whitworth, English Electric and Handley Page — were invited to tender
for the supply of prototvpe aircraft to MoS Specification B.35/46, based
on the Air Staft Operational Requirement QOR229 for a medium-range
bomber. Six companies — the four just mentioned plus Shorts and
Vickers- Armstrongs — prepared technical brochures to Spec B.35/46.

The four companies — Armstrong Whitworth, Avro, English Electric
and Handley Page — were invited to tender by 30 April, and on 28 July a
Tender Design Conference was held?. This recommended that an order
for a prototype of the Avro version of Spec B.35/46, and for a flying
model, should be placed: and. additionally, that either the Armstrong
Whitworth or the Handley Page version should be ordered, with a flying
model, after further investigation by the Roval Aircraft Establishment,
Farnborough. This investigation would include high-speed wind tunnel
tests of Handlev Page's crescent-wing design — “following which a
choice™ would “be made between this and the Armstrong Whitworth
design™.

At the Operational Requirements Committee meeting on 17 December
1946, when ASR No OR229 for a medium-range bomber was discussed,
Mr Scott-Hall had said that a more conventional type of aircraft — one
with straight instead of swept-back wings — could be designed, at some
sacrifice in performance, as an insurance against failure to develop
suitable types to meet the full medium-range requirements. In
fulfilment of this “insurance” policy another Specification, No B.14/46,
was issued by the Ministry of Supply on 11 August 1947.

This specification was based on Air Staff Requirement No OR239 for

" As it happened. the letters which went 1o the two ultimately successful contenders both
began, “Mv dear . .7

S On 25 July Sir Frederick Handley Page had written o Mr Scott-Hall a letter headed
“Crescent and Delia Wings™. giving reasons why his company “considerd but turned down
the delta wing™.

' The AWA tailless design was subsequently ruled out as unacceptable.
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a Medium Range Bomber “Insurance” Aircraft, issued in Januan
1947, which began as follows: —

“The Air Staff have set out in their Requirement No OR229 the
details of a medium-range bomber which they would like to have. This
requirement, however, is a severe one and will necessitate an arcradt
with swept-back wings and other features which are ar present
somewhat unconventional and not proved'. The Air Staff therefore
require an additional aircraft built as ncarly as possible to Requirement
No OR229 but constructed on more or less conventional lines, so that it
could go into service in the event of the more exacting requirement
being held up or delayed an undue length of time.

“This requirement for an ‘insurance’ aircraft should therefore be
read in conjunction with OR229, which provisions should he met in all
respects except as follows...”

These exceptions referred to weight (10 be kept down o 1140,0001b
or if possible 120,00lb when fully loaded, 1o enable the aircraft to
operate from existing heavy-bomber airfields); speed  (maximum
continuous cruise at 435kt at heights of 35-30,000f1); climb and ceiling
(ability to reach 45,000ft after flying 1,500 miles — references to heights
of 50,000ft in OR229 were to be taken o read 15,00011): and also o
take-off performance and flight with onc or two engines stopped.

Even as early as August 1947, however, doubts were being expressed
in the Ministry of Supply as to the ability of the Shorts” bomber 1o mecet
even the OR239 requirements. On the 18th DMARD (Director of
Military Aircraft Research and Development) (Mr ] E Scrby) wrote to
ACAS(TR):-

“It has been apparent for some months now that the Short B.14/16
design will not quite meet the performance requirements written by
DOR in OR239 and incorporated by us as the Appendix B in
Specification B.14/46. The advisory design conference on this acroplane
was held on 10 July and we are now fairly clear on the probable extent
of the deficiency....

“I consider that Shorts have made the best job they can of this design,
and it is no discredit to them that they have fallen a little short on
performance. DOR, however, is feeling rather conscious of these
shortcomings and, at the ADC, somewhat naturally declined to revise

! The first operational swept-wing aircraft were the Soviet and US fighiers the MiG-15,
which first flew in the latter half of 1947, and the North American Sabre (F-86) which first
flew on 1 Oct 47. The first successful British operational swept-wing tvpe. the Hawker
Hunter, made its maiden flight on 20 Jul 51. The Supermarine Swift. ordered as an
“insurance" against the failure of the Hunter, first flew on 5 Aug 51: it proved unsuccesstul
as an intercepter. The US equivalent to the British V-bombers, the six-engined swept-wing
Boeing B-47, made its first (prototype) flight on 17 Dec 47, "T'he XB-47 was the first large
jet-propelled aircraft 10 be fitted with swept-back wings and tail surfaces™ (fanes Al the
World's Aircraft, 1953-54). The USSR first flew a four-engined jet bomber, the 11-22, which
had a high-mounted tapered wing and podded engines, on 24 Jul 47, but onlv the prototvpe
was built. The Soviet contemporary of the V-hombers was the Tu-16 “Badger™, first seen
during 1935.
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his written performance requirements.... On our side we feel that we
should make the position perfecthy clear that there are these differences.
... that the acroplanc is the best we can offer at the moment, and that
... weare goig ahead with our order for prototvpes on this basis.”

When the A Council considered a report on future defence
rescarch policy! atits meeting on 8 September 1947 the comment was
made on Specitication BUA46 that “when OR229 was sent to the
Ministry of Supply they warned us that the high speed would involve
much research work and that there might be long delays in getting
satsfactory aiveratt flving. Thev therefore advised us to write a
requirement for an aircraft with a wp speed of 435kt and a lower
ceiling so that i more conventional straight-wing design could be used.
This design would be completed as an “insurance’ against delays in the
B.35/46 tvpe. but would only be put into production if these delays
became serious. Prototvpe should f1v about 1951/33".

The main differences between Spees B.14/46 and B.35/M46, affecting
the tvpe of aircraft to be designed, lav in the height and speed
requirements, B.35/46 had to be able 1o cruise at maximum continuous
cruising power at heights of from 35,000 o 50,000t at a speed of
HO0Ke: it had o cruise at 30.000ft with a full load less two-and-a-half
hours™ fuel. B.14/46 had 1o be able to cruise at maximum continuous
cruising power at heights of from 33.000 10 45.000ft at a speed of
390kt it had o cruise at 40,0001t with a full load less one hour's fuel.
In other respects, like range. radius of action and bomb load, the
requirements of the speaifications were identical.

Three companies — Avro, Handley Page and Shorts — were given ITPs
(Intention To Proceed. marking the official contractual start of design
work, although this had already been going on for some months) by the
Ministry of Supply in December 1947 — Shorts for the B.14/46
“insurance” bomber and Avro and Handlev Page for the B.35/46.
There seemed 1o have been more confidence, at the time, in Avro's
delta-winged version of the advanced requirement: for a Ministry of
Supply meeting in November 1947 recommended that they should be
given financial cover, while official approval was not forthcoming for the
Handlev Page crescent-winged design untl an Advisory Design
Conference on 23 December 1947, In that month it was forecast that
AV Roe could start production by mid-1955 and Handley Page by
mid-1956.

On 17 September 1947 P/DTD(A) (S Scot-Hall) and DOR(A) (Air
Cdre T G Pike) had visited Vickers-Armstrongs at Wevbridge, Surrey,

" DRPH8)IUR - Future Detence Research Policy = Report to the Minister of Defence - Brief
Summary of Rescarch and  Development Projects now included in the Operational
Requirements which have heen put to the Ministry of Supply (Folder ID%520(Pt 2) on
Science and Defence). Four tvpes of bomber were listed: OR229 (B.35/46). OR230.
OR239(B. 1-H 16y and ORTYOB.3).
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and a report signed by the former gave this account of their visit:'=

“In preliminary discussions DOR(A) and 1 had agreed that inasmuch
as the long-range bomber is by far the most important item in our
future programme we should re-examine the possibility ol proc ceding
with interim types to Spec B.35/46 to take a place in the programme
between the Short B.14/46 and the advanced o pes envisaged, such as
the HP crescent wing and the Avro delta wing B.35/16. We agreed that
this would be in line with the policy proposed by DRPC.?

“We accordingly discussed with Fdwards®, who considers the ditticulties
of a delta or crescent wing will be very great, Vickers have now made an
examination of such a project and their work fully endorses Fdwards’
views.

“We asked Edwards to reconsider his B.35/16 proposals! on the
following basis:

1. Avonor Metro Vickers F9s” instcad of the Napier 1:2/16 which it
was agreed would probably not be developed in time for an
interim bomber even if itis ordered. . ..

2. All-up weight 115,000lb but with tandem wheel arrangement
(4ft wheel centres) on the understanding that this allows
existing heavy bomber runwavs to be used.

3. Total bomb load limited to 10,0001b (third 6001h bomb
eliminated).

4. Cabin jettisoning not required®.

5. The discarding of any items of ‘luxwiry’ equipment which cause
special embarrassment such as cloud and collision warning.

“Edwards will submit new proposals on these lines.

“DOR and I agreed that Petter of English Electric should be invited to
resubmit his proposal on the same lines.”

These thoughts were conveved in a letter to G R Fdwards on 7 October
1947 from DMARD (] F Serby). English Flectric (W E W Petter) were also
asked for a statement on further studies of the B.35/-46 requirement.

Thus by the end of 1947 three medium bomber types based on
OR229/239 were in the design stage: but the Air Staft were clearly not
happy about the procurement situation, and this disquict was expressed
by the VCAS (Air Mshl Sir William Dickson) when he summarised the
position in September 1947:—

! From MoS files 7 Aircraft 1505 Medium-range Bomber Long-term Design Technical
Policy Pt I.

? Defence Research Policy Committee report of 30 July 1947 - “one or more intermediate
types . . . may well be necessary”.

3 G R (later Sir George) Edwards. then chicf designer at Wevbridge.

4 Vickers were one of the six companies which submitted wehnical brochures.

3 The development of this engine was taken over in 1948 by Armstrong Siddeley Motors
and it became the Sapphire.

% The original requirement, for the complete pressurised crew cabin to be jettisoned inan
emergency and to float to the ground under parachutes, was abandoned owing to the design
and constructional difficulues it involved.
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“...we have set the Ministry of Supply two main tasks in the
production of rveplacements for the Lincoln [he wrote to the CAS,
MRAF Lord Tedder]. The firstis a long-term rveplacement...a bomber
which will have the approximate performance of 3.350nm range at
45,0001 at 00Kt In our specification we have said that it is desirable
that the all-up weight of this type should not exceed 100.000lb and we
have stressed that this aireraft should be able to operate from existing
heavv-bomber airfields’. To meet these requirements it is inevitable that
we must venture into revolutionary changes in aerodynamics. In other
words the delta wing. At the current rate of research and devlopment
it is unlikely that an aireraft of this performance will be ready for
production inside eight vears. Tenders are...to be placed with Handley

Yage and Avro.

“As an insurance against the possibility that the firms in question will
not be able to solve the aerodynamical problems involved in the
production of this new tvpe of bomber. we have asked the Ministry of
Supply to build a bomber of conventional design with a reduced
performance of not less than 3.350nm at a height of 40.000ft and a
speed of 435kt. While this reduced requirement is less than we think to
be essential, we cannot afford not to have a replacement for the Lincoln
which is already obsolescent if not obsolete.

“To meet our requirements for this ‘insurance’ bomber, the Ministry
of Supply have already placed an order with Shorts. We are not at all
happy about this, because from what we know, the Short design is very
unimaginative and its estimated performance is already dropping below
the Air Staff figures I have quoted above. From our knowledge of the
work of this firm it is probable that the performance will drop still
further, which is very serious bearing in mind that we do not expect to
get even this ‘insurance’ type into production inside 6-7 vears. We also
know that since the Ministry of Supply have placed this order..., two
further designs have been submitted for this “insurance’ specification:
one from English Electric? and the other from Vickers. From what the
Air Staff know these designs are superior to that of Shorts. On the other
hand, these two alternative designs are based on a new jet engine, which
is still on the drawing board, whereas the Short design employs an
engine which is much further advanced in design...™

Such uncertainties about the medium bomber programme led to its
being thoroughly reviewed towards the end of 1947. In the October—
November issue of the Air Ministry Quarterly Liaison Report, reflecting
the situation in (sayv) early September, the summing-up had been

PVCAS'S comments covered papers of 21 Aug 47 by DRPS(Air) (AVM R Ivelaw-
Chapman) on “Limitation in all-up weight of landplane aircraft for the Roval Air Force™ and
“Limitation on length of runways™,

? EE were already engaged in developing the B.3/45 (Canberra) high-altitude bomber.

* In the event, both the Short $A 4 Sperrin (B.14/46) and the Vickers Valiant (B.9/48) had
Rolls-Rovee Avons, although the second prototvpe Valiant was originally due to be powered
by Armstrong Siddelev Sapphires.

(511
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complacent, though there was an implication that all was not well:—

“The Short bomber B.14/46 is proceeding according to plan. he
mock-up conference has now been held and also the Advisory Design
Conference. Orders have also been given 1o proceed with the Avro
bomber of delta wing design. and also with the Handley Page crescent
wing design. The Handley Page design was subjected 1o wind tunnel
tests at the RAE and these proved quite satisfactory. Work is now
proceeding on the design of both these bombers.

“In view of the great importance of the bomber, however, the Air
Staff are now considering a contract for vet one more version of the
same specification...”.

In the next (January=March 1948) AMQLR this fourth — “insurance”
- version of the medium-bomber requirement made its appearance. as
aresult of re-thinking by the Air Staff:—

“As mentioned in the last Report a complete review of the Bomber
Programme has been made in view of its great importance. It has been
decided that another type of bomber should be built to bridge the gap
between the conventional medium-range bomber — the Short BLHAG -
and the two more advanced tvpes which have been ordered from
Handley Page and Avro — the B.35/46. Design studies werve veceived
from a number of firms and that of Vickers has been judged 1o be the
most promising and a contract is about o be placed tor prottvpes off
this aircraft. The Vickers medium-range bomber will have a sdll air
range of 3,350nm carrying a bomb load of 10,000Ib ata speed ot about
465kt and height of about 45.000ft. It will weigh approximately
110,000lb and this will be distributed on a multi-wheel undercarriage.
... The aircraft will be powered by four Rolls-Rovee Avon engines and
will start with an initial sweep-back of 20° on the outer-plane with the
possibility of increasing this in future development to 30% and later -#2°,
The inner section of the wing is swept back to 42° initiallv'.”

Further comment on the Vickers design was made in the 1949 (2nd)
edition of SD573 (Future Aircraft and Equipment), where it was stated
that “since the first issue of this publication (September 1947) it has
been decided to order prototypes of a third bomber 16 the B.35/46
specification. The general features are not so advanced as the Handlev
Page and Avro versions. By accepting some reduction in performance it
is hoped to avoid the lengthy period of development associated with the
advanced designs. The anticipated performance, however, should be
better than the ‘Interim’ Class bomber B.14/46™.

Vickers received a prototype ITP (intention to proceed to the
construction of prototypes) contract from the Ministry of Supply in

! When on 6 Jan 48 the DRPC (Defence Research Policy Committeey held its first meeting
it “endorsed the proposals for accelerating and strengthening the heavy bomber
programme”. One of the suggestions made was that Canada might be invited 10 undertake
the production of an interim bomber prototvpe o Spee B.35/46 (File on Future ot the
Long-range Bomber - 1158).

52

SECRET



SECRET

April 1948 and a contract to build two prototvpes — delivery to be made
“as carly as possible”™ — in February 1949, A specification for the Vickers
version of OR229, Specification No B.AVAS, was issued on 19 July 1948.

Shorts, however, onlyv received an order for two prototypes, which
they built and tlew. Thev had originally been invited to tender for the
design and manufacture of these on 18 January 1947 and started
design work in March of that vear. By September thev had a sizeable
work force engaged on the programme and on 11 December 1947
received an TP from the Ministry of Supply. This was followed by a
contract on 19 February 1948 for the design, manufacture and supply
of two prototvpes — the first of which flew on 10 August 1951 from
Aldergrove airtield, Northern Treland.

While the Short SA 4 Sperrin (as it was known) was being developed,
however, the Vickers B.Y version — two prototypes of which had been
ordered in February 1949 — had been taking shape and the Air Staff
considered that it would have a better performance than the Sperrin.

Summing-up the medium bomber situation in the autumn of 1949,
ACAS (TR) (AVM C B R Pelly) gave the tollowing comparative figures':—

B.14 B.9

Cruising speed 430kt 4435k

Sull air range 2.900nm (3.350nm 3.350nm (4.350nm
with tanks when with overload tanks:
cruising speed speed and height
is 420kt and not affected)

height over

target 37.60011)
Height over target  40.000ft 43,7001t
Speed over target 465kt

He went on to say that

“in examining the research and development programme of the
Ministry of Supply, with a view to imposing financial cuts®, it was
suggested that the B.14/46 could be abandoned now in view of the
progress made with the B.9 and its improved performance over the
B.14....

“The Air Staft has...been asked to state its views on the possible
abandonment of the B.14. At a meeting held at the Ministry of Supply
on 11 October, [ said that we could do without the B.14 for the following
reasons. It the long-term planning dates to which the whole of our
programme is aimed are still valid...there is every reason to hope that
one of the B.35 designs will be available in time, but...we still need one
earlier type with which to re-equip Bomber Command, to practise the
techniques involved in long-range operations at such high altitudes and

' Minute 1o VCAS (LM/TSG/ACASCTRY) of 14 Oct 49,
* Ihid.
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1o be ready at the same time as the special bomb. Nevertheless, onlv one
type of aircraft would be required, and 1 feel sure that the B.9. in view
of its performance, offers a far betier solution o our problem. the only
disadvantage being that it is six months behind the B. 144, Although the
B.9is of more advanced design than the B.14. the increased knowledge
gained lately on swept-back wings and other high-speed complications
leads to the belief that no major troubles need to be expected with the
B.9 and, therefore, production of that aircraft could start carly in 1953

if need be and would, I understand, match up with the production of

the special bomb.”

ACAS(TR) said that he had told CS(A) (Air Mshl Sir Alee Corvton)
that “we can agree to stopping all further development on the B 147
and asked for confirmation of this policy.

In the event, no production order was placed for the Sperrin, which
made its first public appearance at the SBAC Flving Display at
Farnborough in September 1951. Subsequently, both prototyvpes were
used for various trials, including ballistic trials of the Blue Danube
atomic bomb in April 1933 from RAF Woodbridge. The first prototype.
VX158, was eventually scrapped in 1958; the second, VX161, had been
scrapped the previous year.

The Vickers bomber built to Spec B.9/48, the Valiant, like all the
V-bombers, had a distinctive design: a shoulder wing (in which the
engines were housed) with compound sweepback, and a tailplane
mounted halfway up the fin. Internal fuel, in the fusclage and wings.
could be supplemented by large under-wing tanks. The aircraft was
powered by four Rolls-Royce Avon RA.28 Mk 204 turbojets, cach giving
10,0001b (4,540kg) static thrust; and take-off could be assisted by two de
Havilland Super Sprite liquid-propellant rocket motors in jettisonable
pods under the wings'.

Four Valiant variants were produced and entered service: the B. 1, the
bomber version; the B(PR).1 for bombing or photographic reconnais-
sance; B(K).1 flight-refuelling receiver aircraft for bomber or tanker
roles; and B/PR(K).1 flight refuelling receiver aircrafi for bomber, PR
or tanker roles. As will be seen, Valiants were the initial equipment of
the V-force and pioneered and performed all its roles apart from the
carrying and launching of powered bombs. They were used for the
air-dropping tests of Britain's atomic and hydrogen bombs and they
equipped the TBF (tactical bomber force) committed to Saceur
(Supreme Allied Commander, Europe).

The Valiant was the most quickly produced of the three V-bomber
types. From the issue of an ITP (intention to proceed) to Vickers on 16
April 1948 and their receipt of a production order for 25 aircraft on

! RATO (rocket-assisted take-off) was originally considered 1o be a requirement for the
V-bombers, particularly for operations from dispersed airfields: but when the thrust of their
engines was doubled (from 11,0001b in the Vulcan and Vicior B.1s to 20,0001h in the B.2s)
the requirement was curtailed (Air Council meeting No 17 (39), 23 July 59).
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O February 1951 1o the arrival of the first B.1 for No 138 Squadron at
Gavdon on 8 February 1955, the whole process took just two months
under seven vears, partly due to the fact that the aircraft was ordered
“off the drawing board™!. 1t was also the only one of the three medium
bombers for which no flving scale models were built, and Vickers were
unique in maintaining good relations with their customer. whereas at
times those between the Roval Air Foree and their other contractors —
partcularly over alleged delavs — became acrimonious®.

Avro and Handley Page had received an official go-ahead for their
designs 1o the B.35/46 Specification during November 1947. Writing on
8 December of that vear in a note headed “B.35/46 — Avro and HP
designs™, DMARD (Mr | E Serby) recorded that “I'TPs have now been
issued to both Avro and Handlev Page to enable them to go ahead with
the design of prototvpe aireraft as well as flving models. This is the
official contractual start of the design...”. What had led up to it was
recalled in some briefing notes prepared for ACAS (OR) (AirCdre HYV
Satterly) when he visited Avro's factory on 16 May 1952:—

“The draft OR229 for a medium-range bomber was circulated on 7
November 1946, The ORC (Operational Requirements Committee) was
held on 17 December 1946 and the approved OR was issued on 7
January 1947, Armstrong Whitworth, English Electric. Handley Page
and AV Roe were invited to tender by 30 April. The Tender Design
Conference was held on 28 July. This conference recommended that an
order for the prototvpe of the Avro design of the B.35/46. and a flying
model. should be placed. Additionally, either the Handley Page or the
Armstrong Whitworth should be ordered with a flving model, after
further investigation bv RAE. Nothing much happened until a meeting
at the Ministry of Supply in November 1947. This meeting
recommended that financial cover should be given to A V' Roe’s. An
ADC (advisory design conferencee) was held on the Handley Page
version on 23 December and by 9 January 1948 we were advised that
token sums of money had been granted to cover I'TPs issued to A V
Roe's and Handley Page. In the same month it was forecast that A V
Roe’s could start production by mid-1955 and Handley Page’s by
mic-1956".

Armstrong  Whitworth's proposal was rejected because of the
companv’s absorption at that time in the AW52 tailless designs, and
because the MoS did not seem confident of its ability to tackle an
operational requirement. The English Electric proposal had been
trned down because that company was already fully committed on the
B.3/45 (Canberra) specification.

"Writing in 19532, the then CAS (MRAF Sir John Slessor) recalled that when defence
expenditure was dramatically increased after the December 1950 meeting of the North
Atlantic Council in Brussels. new tvpes of aircraft were ordered in quantity. “The Valiant
hadl not flown, but we placed a small order off the drawing board. .. ."

? About half the cost of Valiant procurement was paid for under the US Military Assistance
Programme.

ot
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It was on 19 November 1947 that the MoS sent Handley Page a
contract for two prototypes, and on the 27th it was agreed that an I'I'P
should be issued to A V Roe to cover their design of the B.35/46 bomber
and two flying models (Avro 707s). The forecast of dates for when the
two companies could start production proved to be pessimistic: in fact
the Vulcan came into RAF service during 1956 and the Victor during
1957 — the former nearly nine years, and the later nearly en vears,
after the initial contracts were issued. MoS Aircraft Specification No
B.129P for the Vulcan B Mk 1, to cover production of the tvpe, was
issued on 25 September 1952, and a reprint (incorporating amend-
ments) on 1 September 1954.

Two aspects of the original design requirements for the V-bombers!
which were later to cause controversy were the exclusion of selt-
defensive armament and the attempt 10 provide a comprehensive crew
escape system.

OR229 in its first version (published as an Appendix 1o Specification
B.35/46) said unequivocally: “The aircraft will rely upon speed. height
and evasive manoeuvre for protection against interception. It will not
carry orthodox defensive armament, therefore, but will be equipped
with early-warning devices to enable effective avoiding manocuvres
to be made, radar countermeasures to deflect a beam on which a
controlled weapon may be launched against it, and cquipment to cause
premature explosion of proximity-fused weapons”. However, in the
second issue of OR229, dated 19 January 1953, this requirement was
modified to read: “When a suitable installation becomes available the
aircraft may need to be equipped with rear armament. Therefore basic
structural and aerodynamic provision is to be made for its retrospective
fitment....” Then the third issue of OR229, dated 2 June 195,
reverted to the original policy; it simply said: “No provision need now

<,

"

be made for rear defensive armament”™=.

This change in the requirement had undoubtedly been made in
deference to opinion on the Air Staff which did not like the idea of
crews being sent over enemy territory without anv guns to
counter-attack intercepting fighters. Such feelings were reflected in a
paper of 6 May 1949 by the Director of Operational Requirements (Air
Cdre G W Tuttle)® in which, writing about the “Basis of Unarmed
Bomber Decision”, he said:—

“In 1946, when the Air Staff examined the policy for future bombers,
the practicability of jet bombers was firmly established and a decision
had to be made between continuing to use piston-engined bombers or

! Which got their names in 1952: “Decided Oct 1952 that the A V' Roc version of the B.35
should be named Vulcan, following Valiant and preceding Victor, thus making a "V class
of medium bombers...." (Unsigned pencilled note in file on Aircraft Nomenclature —
1D3/94/8 (Pt 1)).

2 OR1116 — Rearward Defensive Armament for Bombers — was cancelled in 1953,

3 «policy for Bomber Devit” (DRP(49)58).
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adopting jet bombers. \\'hiclncvct" type was decided on. each would have
10 be (‘il]‘){ll)lc of the same Tange. I ln:\‘ meant that the jet |)E)I]]l)€l'$ would
be compelled 10 flv very high ;m(.l fast. Piston-engined an‘cr:_afl would.
by comparison, only be capable of 1.mu"l‘1 lower speeds fmd heights. and
could nog therefore rely upon evading fighter attacks. They would thus
have 1o he heavily armed. ()l} the other hand, no form of armament
then existed or uppt'ill“d possible to (Ic?\'clop which could be fitted to jet
bombers (hat could not (v added weight and drag) so greatly reduce
their performance (unless they were n'mdc verv large) as to make them
wholly incapable of achieving the required minimum range.

“Thus, in 1946, the choice that lav before the Air Staff was one of
deciding between an armed piston-engined bomber, operating at
relatively Jow altitudes and velativelv low speeds, and an unarmed.
very-high-flving. high-speed jet I)uml)cl:. The decision was a difficult
one 1w make. After pmlongcd and careful consideration, however. the
Air Staft decided in favour of the unarmed jet bomber....

“While the Air Staff are convinced of the corvectness of the decision,
it cannot be regarded as szllisfllt'l()l'}‘ to send our bombers over enemy
erritory without any form of armament whatever. This is a question
which is under constant_ discussion in the Air Staff. Until recently,
however, the chances of successful evasion have been thought to be very
high and the possibility of developing any form of armament for the
bomber that would not unacceptably reduce its performance has
appeared remote. A litle while ago. however, it was concluded, from
investigations that were being made into the problems of developing
a supersonic fighter, that the possibilities of doing so before 1957 were
distinetly better than they were at first thought to be. While this may
bring some comfort to us from the point of view of our own air defence,
it has increased the Air Staff’s latent uneasiness about the future
bombers having no means of self-protection. The Air Staff could not,
therefore, ignore so significant a change in one of the principal factors
involved in bomber development policy. Consequently the matter was
re-opened with the Minisury of Supply to see whether any developments
had occurred since it was first decided to adopt jet bombers, which
might make it possible to give these bombers some form of self-
protection, which would not have such an adverse effect upon their
performance. . ..

“In the light of these new factors, it is the view of the Air Staff that
research into the possibility of arming a jet bomber without prejudicing
its primary function should be vigorously pursued, and that, should a
possible solution to this problem emerge, they would attach great
importance to the rapid development of prototype equipment. . ."

In the event, no guns for self-defence were ever fitted to the
V-bombers, although there were strong feelings in the Air Staff about
arming them. In a minute of 7 April 1949 ACAS(TR) (Air Vice-Marshal
C B R Pelly) had put forward arguments for continued research “into
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the possibility of arming a bomber without prejudicing its primars
function”, as a matter of Air Staff policy. In this (and also in advocating
target-marker versions of the B.14, B.9 and B.33) he was supported by
ACAS(Ops) (AVM C E N Guest) and also by DCAS (Air Mshl Sir Hugh
Walmsley), who said on 13 April: “I have never heen happy about the
unarmed bomber policy, nor do I consider that this policy should be
accepted as final”. He was supported, in a minute of the following day to
PS/VCAS, by the Scientific Adviser to the Air Ministry (Dr R Cockburn)
who considered that “research on . . . defensive armament must . . .
continue”’.

The other problem, that of emergency escape for crew members,
particularly at low level, was never satisfactorily solved and was to cause
controversy throughout the whole period of V-force operations,
particularly when accidents occurred in which the two pilots were able
to escape by means of their ejection seats but the rear crew members
were unable to get out of the aircraft.

When OR229 was approved, and issued early in 1947 with the
Specification No B.35/46, it said unequivocally under the heading
“Emergency Exits”:—

“The complete pressure cabin must be jettisonable. Such a cabin must
be provided with parachutes to reduce the falling speed to a value at
which the occupants will be unhurt when hitting the ground while
strapped in their seats. If such a jettisonable cabin cannot be provided
the seats must be jettisonable”.

However, in the second issue of OR229 (19 January 1953) this
original requirement had been modified and now read:—

“When jettisoned, the canopy above the pilots’ seats [ie ejector scats|
must leave the aircraft under all conditions of accelerated flight and tall
free without damage to the remaining aircraft structure. A separite
emergency battery must be provided for the escape facilities which are
dependent in the first instance on electricity.

“The crew members other than the pilots are to be provided with an
escape exit which protects them, during the process of abandoning the
aircraft, from the blast of the airflow™.

The reason for this change was that the manufacturers had found it
impossible to fulfil the original requirement for a jettisonable pressure
cabin. When an advisory design conference on the B.%/48 was held on 4
June 1948, the difficulty of developing a completely jettisonable cabin
in time for the prototype was discussed and Vickers' chief designer,
Mr G R Edwards, said® that the structural difficulties in providing
ejection seats for all the crew were too great; the extra space required
would prejudice the design of the cabin canopy. As a result, the require-
ment was re-worded: Specification B.9/48 for the Valiant, dated 19 July
1948, said: “A completely jettisonable cabin is desired. If this is not

! File on Air Staff Policy for Future Bombers (ID%A.10).
2 Minutes (7 Airft 3458).
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practicable. arrangements should be made for good emergency escape
means for the crew™. Avro's chief designer. Mr W S Farren, wrote to
DMARD early the following vear (8 February 1949): “there is no doubt
that the provision of [cabin jettisoning] in a manner which we feel could
command both vour confidence and that of those who would use the
aircraft, is very difficult, and would certainly involve a considerable
increase in complexity and in structure weight. ... lam . .. concerned at
the real difficuliy of solving a problem of such a novel kind at the same
time as the many other problems which are vital to the success of the
project. . .". Design development by Handley Page of a jettisonable crew
cabin for the Victor continued, however, until 1951. On 10 May. DDOR
wrote!: “we wish the development of the jettisonable cabin on the
Handley Page B.35/46 10 continue. On the other hand we would not
wish [its] development to delav the second prototype”. Eventually, even
the Handley Page effort in this direction was abandoned.

Unfortunately. the problem of emergency escape from the V-bombers
was highlighted by accidents early in the careers of these aircraft. When
the Valiant prototype (WB210) caught fire during engine relight trials
on 12 January 1952 and the crew abandoned it, the pilots ejected and
the rear crew members baled-out through the hatchway. The co-pilot.
Sqn Ldr B H D Foster. Bomber Command liaison officer at Vickers, was
killed as a result of striking the fin after ejecting — the aircraft was in a
descending turn. The other crew members landed safely.

During 1951 there had been criticism of the pilots’ ejection seats in
the Valiant as being uncomfortable. On 13 August the AOC in C
Bomber Command (Air Chf Mshl Sir Hugh Lloyd) had written to the
Air Ministry (ACAS (OR)) to say that a pilot's endurance on them was
“something of the order of one-and-a-half hours”. At that time, as was
pointed out in a reply to him on the 30th, the jettisonable cabin was still
“under development”™. One of those who attended a meeting at Martin
Baker Lid on 3 September, to discuss the comfort of ejection seats, was
Sqn Ldr Foster. His successor as liaison officer after the Valiant accident,
Sqn Ldr R G W Oakley, substantiated his opinion that the pilots’ seats
were “very uncomfortable”.

The first RAF Valiant to be lost — indeed the first V-bomber in service
to be destroved in an accident — was WP222 of No 139 Sqn, which on
take-off from Wittering on 29 July 1955 suffered a runaway aileron trim
actuator and struck the ground in a steep descending turn. One
member of the crew (the signaller, Plt Off A R Lyons) baled out through
the entrance door, which had been jettisoned, but was killed. In its
report the Court of Inquiry recommended that “further investigation
be conducted into the general problem of abandoning Valiant aircraft
when the aircraft is in an unusual attitude, as in this case; also to see if
the arrangements for the crew cannot in some way be improved. At

' Ref C.40004/49,
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present the fact that it is so difficult for the crew o abandon aircraft 1o
some extent negatives the provision of ejector scats tor the pilots™.

The second Vulcan to be delivered to the RAF (XA8Y7) crashed on an
approach to London Heathrow on I October 1936 at the conclusion of
what had been a most successful “showing the flag” visit to Australia
and New Zealand, code-named Tasman Flight. The two pilots (Sqn Ldr
D R Howard and Air Mshl Sir Harry Broadhurst, AOC in ¢ Bomber
Command) ejected successfully but the four rear crew members were
killed, as the aircraft was at such a low altitude there was insufficient
time and airspace for them to get out through the exit hatchway and use
their parachutes. Controversy over the provision of emergency escape
facilities for V-bomber rear crew members continued until the late
1960s, as will be seen in subsequent references.

At the heart of the V-bombers was their navigation and bombing
system — NBS Mk 1, which in the 1952 issue of TSD 573 was described
in the following terms:~

“This navigation and bombing computer is an electronic computer of
groundspeed and drift, and ground position. Its purpose is o take the
load off the navigator by performing continuous automatic dead-
reckoning of position, and to improve the accuracy of blind and visual
bombing, making use of the navigational information so obtained.

“It obtains the information on wind speed from any available
navigational source including H2S . . ., and its output is bombing data
on the radar display or on a visual sighting head, and navigational data
in the form of ground position in latitude and longitude.

“The visual sighting head is capable of giving vector or tachometric
solution of the bombing problem. The complete cquipment, less
cabling, is expected to weigh approximately 8001b."

Because of the sophistication of their equipment — the NBC: system
(as it became known — navigation/bombing computer), pressurisation,
turbojet powerplants, radar self-defence, all-weather landing aids and
aerodynamic design for operations at great heights and airspeeds — the
V-bombers took a long time to develop and get into service: no wonder,
considering the complications of their design and construction: but
there was never any move on the part of the Government 0o cancel
them, as there was with its missile projects. They were a quantum leap
in technology compared with their predecessor the Lincoln, a develop-
ment of the Lancaster. Gone were the propellers and gun-turrets,
gone the isolation of individual crew members, gone the tailwheel
undercarriage: the nosewheel, so grudgingly adopted by the British
compared with the Americans ~ indeed, apart from the Armstrong
Whitworth Albemarle, not at all until jet engines became the norm,
was an understood feature of the Operational Requirement for the
V-bombers. The wings were swept back to cope with much higher speeds
and altitudes and the wing area greatly increased: indeed the delta-
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winged Avro Vulcan was described as having “virtually no fuselage™!.

To assist them in overcoming acrodynamic problems in hitherto
unexplored areas of flight. both manufacturers of the more advanced
(B.35/46) tvpes of \-bomber - Avro and Handlev Page .(who went for a
crescent \\'iAng shape) - built flving sc;lkj models: Avro built and ﬂe\\'. fqur
7075 and Handlev Page the H P88, which 1‘mf0rlunzuel_\: crashed. k'lllmg
the test pilot — as did one of the 707s. But in general I?enhel' the Vickers
Valiant. nor the Avro Vulcan and Handlev Page Victor. encountered
velopment. a tribute to the Air Ministry/MoA
supervision and to the manufacturers’ responses and skills, -

One problem which arose dul‘ing development was that of \.\'elght -
the new four-jet bombers were going to be very much hez.mer than
their wartime 'ln.cd(.(cssnrs. and a ceiling of l(l().()()(')ll? was set if Bomber
Command’s new types were (o operate from existing heavy-bomber
airfields. I cannot lhclp feeling”. CAS wrote to VCAS on 19 September
1947, “that the trend towards very large and heavy aircraft is an
extremely dangerous one...t ...by accepting these proposed increases
in weight we tie ourselves to long and very heavy concrete runways, of
which we can only hope o have a very ]il]]l[f(j number, and in so doing
gravely limit the mobility of our striking force=..."

As will be seen. however. this mobility was never limited —as a result of
the dramatic contribution made by the aero-engine manufacturers to

serious problems in de

the \-bomber programme.
During development the powerplant of the V-bombers — a crucial

feature in giving them the range. height, speed and take-off performance
which were required — increased greatly in thrust from that originally
specificd. Thus the B.9/48 Valiant first flew with Rolls-Royce Avon
RA.3s of 6.500lb thrust but went into service with Avon RA.l14s of
9.5001b thrust. The prototype B.35/46 Victor had Armstrong Siddelev
Sapphires of 8,000Ib thrust but production versions had Sapphire Sa.7s
of 11,000lb thrust. Similarly, the prototype B.35/46 Vulcan flew with
Rolls-Rovce Avon RA.3s of 6.500Ib thrust (like the first Valiant), but
from the second prototype was powered by Bristol Olympus engines of
9,750lb — increasing in power on production versions to Olympus 101s
of 11,000lb thrust, 102s of 12,000lb or 104s of 13.000lb thrust, all in
the Vulcan B.1s. These engines were all newly developed: the Avon, in
different versions, was used in other military aircraft like the Canberra,
Hunter and Scimitar, and in civil airliners like the Comet and Caravelle;
Sapphires were used also in Gloster Javelins, and the Olympus was the
progenitor of Concorde’s powerplant.

In mid-1952 the B.35 programme was accorded special priority,

' DCAS 108 of 8, after the Vulean accident at Heathrow on 1 Oct 36.

? Tedder/Dickson correspondence in Folder (1158) on the Future of the Long-range
Bomber. AMQLR for Jan=Mar 51 reports on “medium bomber airfields...now in progress
of construction™ as “being provided with a runway of 9.000ft length by 200ft width with
an overrun at either end of 1.000ft”.
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along with that for Gloster F.4 Javelin all-weather fighters. the Cabinet
deciding on 12 June that — subject to detailed Freasury approval —an
order for 50 should be p]accd'. However. a decision on the grant of
special priority to the B.33 programme (as the Minister of Supply had
urged) was postponed until after the review which was 1o he made of the
defence production programme?.

During the latter half of 1934 the number of Victors and Vulcans on
order was substantially increased: the Air Ministry Quarterly Liaison
Report for July-September 1954 noted that “orders have been placed
for a further 32 Victors and 32 Vulcans, bringing the number of cach
type on order to 57".

When the Air Council discussed progress with the V-bombers at its
meeting on 20 January 1935* DCAS (Air Mshl T i Pike) reported that
the Valiant had now been released:; two were awaiting collection, the
next three would be available in March and thercafier delivery would be
at the rate of three per month. The first Vulcan was expected to be
available in a year’s time and the Victor in 18 months.

Referring to the two latter types, CA (Air Chf Mshl Sir John Baker)
said that the Victor “still needed a great deal of assessment”™. While he
felt that aerodynamically it would prove a success. Handley Page were
“showing a good deal less enterprise than were A \' Roe with the
Vulcan”. Avro were “making substantial progress” and “displaving
marked willingness to develop well-thought-out improvements and 10
enlarge the scope of their development work™. He commented that in
the MoS this was felt to be “psychologically a valuable opportunity of
illustrating to the industry the importance, in relation to the price factor
and the need to avoid time-lags in production, of the rewards and
penalty principle by placing an order for ten or 12 Vulcans additional to
those already ordered”. The Council agreed that CA should explore
this possibility further with DCAS.

On 21 October 1955 S of S (Lord De Lsle and Dudley V()
approved a proposal that orders should be placed for an additional
24 Vulcans and 18 Victors®. By mid-1956, according to papers prepared
in the Air Ministry at the request of the Minister of Defence for
submission to the Chiefs of Staff®, the numbers of the three types of
V-bomber ordered were 92 Valiants, 75 Victors and 89 Vulcans (plus 18
sets of long-dated materials). At that time, according to an Air Ministry

1 CC(52)59th Conclusions, Min 5 (in VCAS Defence Programme 1952/55 — AHB file
IDY/11/4, Pt 1). See also AUS(A)/CAS minute. 27 Jun 52, in ID3/942/5. Pt 2 = Victor/Vualcan
(B.35) Development & Production.

2 CC(52)59th Conclusions. “By July 19532, although neither of the prototvpes had flown, a
production order was placed for 25 each of the B.35 series aircraft...” (Some notes on the
Avro Vulcan... — Brief for ACAS(OR)’s visit to the firm in Jan 53.) The Vulean flew for the
first time on 30 Aug 52 and the Victor on 24 Dec 52.

3 Air Council Conclusions 2(53). Review of the Air Staff Rescarch and Development
Programme — November 1954 — AC(54)73. Note by DCAS.

* AHB file ID3/942/5 Pt 2 Victor/Vulcan (B.35) Development and Production.

5 COS(56)26 4 and 5. See 1D3/901/6 (Pt 2) Medium Bomber Force — Size & Composition.
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Note of 11 Julv 1936 on the Size of the Deterrent. the ultimate size of
the MBF was to be 200 instead of the 240 origionally planned'.
Subsequently the total was 184, including a front line of 120 Mk 2
Vuleans and Victors. These figures were to be the subject of many
papers and much debate between the Services and the Ministries in the
mid- and late- 195087,

The three types of V-bomber which emerged from Vickers, Avro and
Handlev Page were arguably the most impressive and beautiful military
aircraft ever designed in Britain and gave splendid service to the RAFE
Although the Valiant was in service for less than ten years it was metal
fatigue, not anv design failure, which caused its withdrawal from
operational use and the scrapping of every aircraft except one - XD8I8,
which dropped the first British thermonuclear bomb on 15 May 1957
in the Operation Grapple trials from Christmas Island and has been
preserved. The Vulcans and Victors continued in RAF service for over
30 vears. long after the role for which they had originally been designed
— strategic nuclear deterrence — had been handed over to the Royal
Navy.

These three aircraft had two design features in common - wing
sweepback and “buried” (as opposed to “podded”) engines, giving
them all exceptionally clean lines. Because the Valiant was produced o a
less demanding specification — B.9/48 — as has already been described,
its aerodynamic shape was not as dramatic as that of the Victor and the
Vulcan. Its wing leading edge had compound sweepback. and the
wingtips and trailing edge were both straight. The four jet exhaust
pipes of its Avon engines protruded above the trailing edges of the
wings and the tailpline was set clear of the efflux, halfway up the fin.

The Victor and Vulcan can be directly compared as both were
designed to the same Specification, B.35/46, Handley Page adopting a
crescent-wing and Avro a delta-wing configuration. This led to marked
differences clsewhere in the shapes of these two aircraft. The Victor's
leading-edge sweepback was compound, like that of the Valiant, but its
wingtips were rounded and the wing trailing edge had a backward
sweep. the only straight portion being where the jet pipes protruded.
The fin and tailplane added to the dramatic appearance of the Victor
design, for the tailplane — repeating, both fore and aft, the sweepback of
the main wing and itself as large as a jet fighter” — was set right on the top
of the fin.

By contrast, the Vulcan was a pure delta shape, like a huge paper dart,
with no fuselage to speak of, only the pressurised crew compartment
protruding in advance of the wing area — which housed engines,
weapons and fuel. Its leading-edge sweepback was graduated, coming to
a point at the trailing edges. which were straight, apart from the
protrusions of the jet pipes. Control surfaces — ailerons and elevators —

Yand ¥ See IDIMO1/6 (Pt 2) Medium Bomber Force - Size & Composition.
' Span of the Victor tailplane was 32ft 8in, the wingspan of the Hawker Hunter 33ft 8in.
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were incorporated in this trailing edge as “clevons™', so the fin was
entirely uncluttered, giving the Vulcan a remarkabh clean acrody namic
shape.

When the design of the V-bombers, which had the benetit of jet
engines and carried no gun turrcts, is compared with that ot thaewr
predecessor the Lincoln the contrast is remarkable: the bomber had at
long last become a match for fighters and had been designed to over-fly
missile defences — at least those of the foresecable future.

Canberra Development

Side-by-side with the medium bombers, another bomber was being
developed - like them, capable of high speed at high alutade,
turbojet-powered, pressurised, unarmed, but twin-engined and with
only a two- or three-man crew and a range of 1,500nm. A product of’
the English Electric Co and subsequently named Canberra, it was not
designed to deliver atomic bombs, nor could it operate - like the
medium bombers — against targets in the Soviet Union from bases in the
UK. It played an important part in the development of the RAF
airborne nuclear deterrent force, because the original V-bomber
squadrons all initially operated Canberras and their crews received their
first jet-flying experience on the type; but at the time of its inception
there seems to have been no clear idea of the operational requirement
for a high-altitude light bomber. In fact, the company appear to have
taken the initiative in putting the idea into the minds of the Air Staff, by
showing them a mock-up and brochure description of the proposed
machine. This followed discussions between English Electric and the
Ministry of Aircraft Production in 1944 on a design project for an
experimental high-speed bomber.

The company had been building Hampdens, Halifaxes and Vampires
during the war; they wished to produce their own aircraft again and a
design department set up under Mr W E W Petter started work on a
high-speed, high-altitude, unarmed strategic bomber referred o as
a “Mosquito replacement”, notwithstanding the fact that the opera-
tional scenario for which that aircraft had been designed no longer
existed. In February 1945 the firm sent formal proposals on this to the
MAP, requesting a design contract. The Ministry responded by writing
to both English Electric and to de Havilland, manufacturers of the
Mosquito, suggesting that they might like to design a successor to it.

During June, English Electric submitted a preliminary brochure on a
single-engined, high-speed, high-altitude bomber and this was passed
to the Air Ministry. The company were given a contract for a design
study and the manufacture of mock-ups.

Discussions between the Air Ministry and MAP led to comments on
the proposals being sent to English Electric during July, expressing

' In the Mk 2 Vulcans, which had four full-span elevons in place of the outhoard ailerons
and inboard elevators of the Mk 1.
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general approval but recommending certain alterations. A major
change was the decision to use two engines (Rolls-Rovce Avons) instead
of the large single centrifugal compressor engine originally envisaged,
and the firm issued a new brochure embodving the changes.

In July also the Director of Operational Requirements (Air Cdre A R
Wardle) visited English Electric to discuss the proposals, a visit which
was referred to in a letter from Mr Petter to ACAS(TR) (AVM J N
Boothman, who had recently taken up the post) on 3 August, in which
he said:—

"You may have heard that since joining this company to start up a
design organisation with a view to continuing permanently in the
aircraft business. we have been working on a high-altitude bomber
(mnominally a Mosquito replacement although in fact much larger). 1
have discussed this with Breakey” — AVM ] D Breakey, Boothman's
predecessor as ACAS(TR) - “and DOR who recently came up here to
see a preliminary mock-up and I should like, if possible, to take an
opportunity when next in town of running briefly over the layout with
vou”,

ACAS(TR) responded on the following day by saying that he could
see Petter on the suggested date (23 August), but that he might forestall
him by paying a flying visit to English Electric before then.

As a result of these meetings and discussions between the company
and members of the Air Staff and OR Directorate an Air Staff
Requirement was drafted — ASR No 199, for a high-speed, high-altitude
bomber. Based on the English Electric brochure, it envisaged an aircraft
capable of cruising at not less than 440kt at 40,000ft with a range of not
less than 1,400nm in still air. Received at the MAP during September,
this draft ASR represented the first official Air Staff thinking on the
aircraft which became the Canberra, and it resulted from the English
Electric initiatives of 1944-45. “The Canberra project began as a design
project of our experimental high-speed bomber in discussions between
the firm and the Ministry”, it was stated in a Procurement Executive
document (Draft QOutline of MoS Procedure for Planning Aircraft
Development and Production for the RAF, with special reference to the
Canberra B.1 and B.2); it was not related to an OR until a later stage”.

In November 1945 the MAP drafted Specification E.3/45 (later
B.3/45), based on ASR No 199, and an advisory design conference was
held; and in December the Ministry issued a contract for the design and
construction of four prototypes to Spec E.3/45, based on the English
Electric brochure of July and the draft OR (ASR No 199). Then on
3 January 1946 the Operational Requirements Committee, bringing
together representatives of the Air Ministry, MAP and Bomber
Command, discussed the requirements for a high-speed, high-altitude
bomber (ASR No 199) and approved details of OR No 199 which was
issued in March 1946 and resulted in the Canberra.

This chronology clearly shows that the Canberra stemmed from an
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English Electric initiative, fostered by the Minisury of Ajrcratt Pre duction,
leading to an Air Staff Operational Requirement. In fact. after the OR
had been issued', ACAS(TR) wrote to the AOC in C Bomber Comand,
on 29 March 1946%, o explain the reasons for it and o put it into the
perspective of the bomber programme: —

“...the aircraft under discussion [he explained] is being built by the
English Electric Co, not as a private venture, but in response to a NMAP
specification based on requirements prepared by the Air Staft. T was
evolved as an operational aircraft and the requirements were not based
entirely on technical considerations as vou suggest, although of course
the employment of jet propulsion. while offering  considerable
advantages in speed, did impose limitations in the range performance
for which we could ask®.

“The suitability of the E.3/43 specification should be examined in
relation to the bomber fleet as a whole: it must not be regarded as an
aircraft intended for the whole sphere of bomber emplovment. It
appears impracticable, and it would certainly be uncconomical, 1o cover
every role of our bomber forces with one type of aircraft. and our
intention is to provide two types — a long-range bomber, the primary
feature of which will be long range at very high cruising speed. and
a much smaller bomber with a relatively modest range but a very high
cruising speed.

“The long-range bomber is likely to be an aircraft capable of 5.000
miles’ range in still air at a speed of 500 mph or more and a bomb
capacity of 20,000lb or less. Such requirements are likely to produce an
aircraft of well over 100,0001b gross weight, and although such a type
may be the primary bomber of the RAF, it would obviously be
uneconomical to employ it for the many tasks at shorter ranges which
will undoubtedly be required. A smaller aircraft is therefore indicated,
even though only a small proportion of the total force may be equipped
with this type. It then becomes possible to take advantage of the smaller
size and shorter range to obtain even a higher speed than is possible
with the larger aircraft’.

“... Air Staff requirements for the E.3/45 bomber have deliberately
limited the role for which the prototype is being designed to
high-altitude operations and completely ‘blind’ bombing in order to
concentrate technical effort on the most difficult problems for which

! On 8 March ACAS(TR) had written 10 the Controller of R&[), MAP, to say that “the Air
Staff have formulated operational requirements for a high-speed. high-altitude bomber™.

2 In reply to a letter of 7 Feb 46 from C in C Bomber Command which unfortunately seems
to have been destroyed.

3 At the ORC meeting on 3 Jan 46, when the Deputy Dircctor of Bomber Operations
(Gp Capt W C Sheen) commented that for strategic bombing the range {ell short of require-
ments by approximately 1,000 miles, the chairman (AVM Boothman) said that the airveraft
was intended to be a Mosquito replacement and that long-range bombing would be a
reﬂuircmcm of the new bomber to be discussed later.

In the event, not only were the Canberras more numerous than the V-bombers, but the
latter were faster than the Canberras.
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solutions are required.....

“The range requirement in the E.3/45 specification is a minimum; as
the design progresses it is apparent that this one can be very appreciably
increased”.

After further remarks on possible different roles for the type.
ACAS(TR) concluded his letter in terms which suggested that the AOC
in C: had complained that Bomber Command had not been consulted in
the drafting of OR199, for he assured him that they would be consulted
in the drafting of the medium bomber requirement (OR229):-

“Outline requirements for the long-range bomber will shortly be
ready and this will be fully discussed with vou before any order for a
prototype is placed with MAP. With the rapid advance in the
development of turbine engines it is difficult to choose the appropriate
moment for establishing a specification: requirements which were
regarded as impossible of attainment three months ago are quite
practicable today. and the advance still goes on. . ...

“T'’he high-speed bomber must be regarded as complementary to the
long-range bomber and judgment as to its value in relation to the
long-range bomber and the place it shall take in the long-range bomber
flect of the Roval Air Force must be reserved at least until the
specification for the long-range bomber is completed. The E.3/45 will in
any case, as you suggest, be useful for the study of the many tactical
and technical problems involved in the great advance in performance
which will be obtained by the employment of turbine engines™.

‘The final sentence of this letter from ACAS(TR) about the usefulness
of the Canberra “for the study of . . . many tactical and technical
problems™ was remarkably percipient, in that the type provided
training and experience in jet bomber operations before the advent of
the Valiants, Vulcans and Victors, V-force squadrons of which were
nearly all initially equipped with Canberras.

Originally B.3/45 (as the E.3/45 specification became known) was
envisaged as a “blind” bomber: OR199, on which it was based, stated
clearly under Bomb Sighting: “The aircraft is to be laid out for bomb
aiming by radar and other mechanical vision systems and for the use of
guided projectiles”.

Unfortunately the equipment which was to give the Canberra this
capability, H2S Mk 9, failed o keep pace with the aircraft in
development. The AMQLR for July~September 1949 noted:—

“H2S Mk 9 was originally required for use in the B.3/45. [t has now
been decided not to put H2S into this aircraft and the Mk 9 will be used
for experimenml purposes. . . . The same basic equipment, however, is
being developed for use with larger bombers than the B.3 and
incorporating a larger scanner. This is now known as H2S Mk 9A...".

On 13 May 1949 the first Canberra prototype, the English Electric
A.1. made its maiden flight; but the B.1 version (the “blind” bomber,
built to Spec B.3/45) was not given a CA Release and no production
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order was placed for it. The delay in the development of blind bombing
equipment made it necessary to proceed with development and
production of the tactical day bomber version (B.2). leaving the blind-
bombing role to the V-bombers. On 12 Julv DOR (Air Cdre G W Tutde)
wrote to DMARD (Director of Military Aircraft Rescarch and Develop-
ment, Mr | E Serby) about the English Electric Blind Bomber (B.3/45):—

“VCAS has decided that in view of the fact that H2S for the above
aircraft could not be ready before that for the B.O [ie the Valiant]
without delaying the H2S for the B.Y9, the B.3/15 is no longer an Air
Staff requirement and therefore the Air Swff will not require
production of this model of the English Electric blind bomber.

“He has asked me to request that you will ensure that anv effort
released on the abandonment of the B.3 should be applied 1o the
development of the B.9 and its equipment™.

Referring to the operational role of the Canberra before it entered
service (in May 1951), VCAS (Air Chf Mshl Sir Ralph Cochranc)
commented in a note to CAS (MRAF Sir John Slessor) on 29 January
about a conference which had been held at HQ Bomber Command on
the 25th—-26th:-

“There was . . . a tendency to look upon the Canberra as a long-
range, high-flying bomber, and to press for equipment to enable it 1o
undertake this role. At the end, however, it was generally accepted that
the Canberra is a short-range tactical bomber, that there is no
equipment which will enable it to hit a small target from 45,000ft, and
that it must therefore come down to a height from which it can achieve
results...”.

The change in Air Staff thinking from the original 1945 concept of a
high-speed, high-altitude bomber (OR199) able to operate at 40,000ft
and with radar bomb-aiming equipment, to the tactical day bomber
requirement (OR235) which resulted in the Canberra B.2. reflects a
more realistic appreciation of the original English Flectric concept of an
unarmed bomber to replace the Mosquito'.

OR235 did not ask for the aircraft to carry a 10,000lb bomb load (as
OR199 had done), but to deliver a 7,500lb weight of bombs — in addition
to other kinds of weapon, up to a maximum of 8,000lb — and to operate
at 15-20,000ft with a ceiling of 40,000ft, rather than cruising at 40,000ft
with a ceiling of 50,000ft, as had been required by OR199. In other

! “The requirement for this high-speed, high-altitude, unarmed light strategic bomber was
issued in January 1946. It was the intention that this type of aircraft should be an interim
replacement for the Main Force bombers held by Bomber Command. pending the
introduction of the medium-range bombers, viz B.9 and B.35.

“In July 1949, an examination showed that the H2S Mk 9/NBC Mk 2 equipment was
delayed to a date when it would be required simultaneously by both the Canberra B.1 and
Vickers B.9/48. . . . As only one type of blind bomber was required and since the production
date of the B.9/48 compared favourably with that of the fully equipped Canberra B Mk 1,
the development effort for the H2S/NBC was devoted fully 10 the B.9/8 and further
development of the Canberra B Mk | was cancelled.” (File on Aircraft Production and
Repair - AHB 1D/53/1/463 D of Policy (AS) 411/5.)
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words, requirements for the aircraft which eventually entered service as
the first Canberra, the B.2 version, had been considerably scaled-down
trom the initial concept. Its bomb-aiming equipment was also simpler.
Instead of H2S Mk 9 plus NBC Mk 2 or Gee-H Mk II which had
originally been requested (and which, at the design stage. had been
found o add considerably to the all-up weight and therefore to affect
performance adversely) the aircraft was to have Gee-H Mk I1. This of
course limited its bombing range. by contrast with that of the
V-bombers, to the effective available Gee coverage.

OR235, for a tactical day bomber version of the B.3/45, was issued in
February 1947, and the stages leading to a prototype contract occurred
during that vear. In August, an advisory design conference was held; in
October, a mock-up conference. Then on 12 November the Ministry of
Supply issued Specification No B.5/47. for a tactical day bomber version
of the B.3/45, and in April 1948 placed a contract with English Electric
for one prototype. By that date the first RAF jet bomber. the Canberra
B.2, was within sight of becoming an operational reality.

These different versions of the Canberra caused confusion. however.
even at Bomber Command. On 20 September 1950 the AOC in C (Air
Mshl Sir Hugh Llovd) expressed “serious concern™ about the new
bomber. Telling the CAS (MRAF Sir John Slessor) that they were
“drifting into a mess” over it he said that there had originally been three
versions — the B.3/45 high-speed. high-altitude bomber. the B.5/47
tactical day bomber and the PR.31/48 PR version. The B.3/45 had been
given first priority, but because “the essential blind navigation and
bombing equipment would not be available in time, there was no point
in completing the special nose for the H2S scanner” so “the tactical
version came ahead™. As a result, it was intended to use the B.5/47 “in
this Command for operational flying at great heights and speeds whilst
we waited for the future four-engined types”. While this “was admirable
in every way”, from that concept the Canberra had developed “from
being not only a replacement for the light marker Mosquito (B.22) but
latterly even as a replacement for the Main Force aircraft —and now, so it
seems, to about two-thirds of the total planned main force'. 1 feel,
therefore. it is as well to know what we are in for”.

Adding that CAS was “aware of the magnificence of its speed, height
and range”, the AOC-in-C went on to point out that, navigationally, the
Canberra’s only aid was Gee — it was “a hostage to Gee cover”, a
comment which was remarkably percipient in view of what happened in
the Suez operations of October 19562, He added that it was possible “to

! This was an accurate reflection of the policy described by CAS in a minute to $ of § for Air
in 1952 (see page 44) when he said that. in 1951-52, “the RAF were the onlyv people (apart
from the Americans) who could make anv serious bomber contribution to Nato. The Valiam
had not flown, but we placed a small order off the drawing-board. The only other bet was
the Canberra. and we ordered as many as we could get to build up a first-line force . . . in the
UK ... for the support of SHAPE™.

PN 3

= See Chapter X.
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g0 beyond Gee cover by DR and visual fixes™. though “above the
overcast and at altitude at night™ this would "not be worth very much™.
The navigator could only get fixes by leaving his seat. divesting himselt
of all his equipment and . . . crawling through an exceedingly small
tunnel into the prone position” — a journey which wis “so exhausting”
that some navigators had been “unable to get out when in™ and had had
to be “hauled out by their feet™.

Commeming that there was “no planned blind-bombing method™ tor
the B.2, the AOC in C concluded his Personal and Top Scecret letier o
CAS! by pointing out what he considered 1o be “the grave visks ... being
taken in replacing the Lincoln as a main force acropline with the
Canberra”, which was “too ill-cquipped at present o perform its task™,

I Air 8/i518 file.
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The Aircraft

All photographs are Crown Copyright
v“:’w ' J ‘ .

English Electric Canberras were Bomber Command’s first jet aircralt -
precursors of the V-bombers. This B.2 of No9 Sqn shows the type’s
manocuvrability

Graceful lines characterised the Canberra: a B.2 of No 12 Sqn
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Aerobatic
bombers: the
No 231 OCU
team of four
T.4s in 1956,
led by Sqn Ldr
F P Walker
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Another view of the Valiant, showing shoulder-high wing and tailplane
mounted halfway up the fin. In white anti-flash paint, this No 49 Sqn
aircraft had been specially modified for the Operation Grapple series of
megaton weapon trials flown from Christmas Island during 1957-58

ool A ALmL ) A o &l

A Valiant of No 214 Sqn at Marham being towed past Bloodhound
SAMs, deployed for low-level defence of the V-bomber airficlds
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Enter the Avro Vulcan: B.ls of No 230 OCU ar Waddington, with
Canberras (training aid for the V-force in the background

Vulcan B.1 at take-ofl, with another behind it on the runway and a
third taxying
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Vulcan Bl
airborne, showing
its delta-wing
planform

[ é N ¥ il A

Head-on aspect of the Vulcan, which had “virtually no fusclage™
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Vulean underside view, showing the hear flaking on the jet pipes, the
huge wing arca and the size of the bomb-bay

Four Vulean B.2s on an ORP (operational readiness platform), one of
the features of the QRA policy
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Low-level camouflage: Vulean B.2 XM647 of the Akrotirt Strike Wing
(Nos 9 and 35 Sqns) over Cyprus in 1969

Crescent-winged V-bomber with a high-set tailplane: the Handley Page
Victor B.1
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Three-quarter view of the Victor in the all-white anti-flash paint scheme

On the climb: Victor B.1 of No XV Sqgn
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Camouflaged Victor K.2 XL513 of No 55 Sqn on the ORP, with four
white Vuleans in the background

Victor B.2 of No 139 (Jamaica) Sqn armed with an Avro Blue Steel
stand-off bomb
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CHAPTER IV

PLANS FOR THE MEDIUM BOMBER FORCE

The Statement on Defence 1954, published on 18 February', had said:
“the primary deterrent...remains the atomic bomb and the ability of
the highly organised and trained United States strategic air power to use
it.. From our past experience and current knowledge we have a
significant contribution to make both to the technical and to the tactical
development of strategic air power. We intend as soon as possible to
build up in the Roval Air Force a force of medium bombers capable of
using the atomic weapon to the fullest effect™.

The statement went on to emphasise the importance of the part the
RAF had to play in current defence policy, saving that “the Air Force
has the major deterrent role™. In referring to the production of atomic
weapons in the UK and delivery to the forces, it said that much attention
had been paid during the past vear in the UK and in Nato to the
problems of tactics and training which the advent of new weapons
would create, and to their effect upon the size and shape of the forces,
adding: “With all these considerations in mind, the Government have
concluded that a gradual change should be brought about in the
direction and balance of our defence effort. Still greater emphasis will
have to be placed on the Royal Air Force because of the need to build up
a strategic bomber force and because of the importance of guided
missiles in air defence™.

The importance which the RAF attached to the creation of the
medium bomber force was made clear when the Air Council considered
the implications of setting it up. During November 1954, at two
meetings, the Council considered a paper by the VCAS (Air Chf Mshl
Sir Ronald Ivelaw-Chapman) in which he said: “one thing that is clear in
all the uncertainties about our strategy is the overriding importance of
the medium bomber force. In peace it is the force which can provide the
necessary power behind our voice in international affairs and in war it is
the one force with which we could strike a worthwhile blow against our
enemies. It can fill neither of these roles unless and until it is highly
efficient. It is well worth our while therefore to make sacrifices in other
fields in the interest of this force.

“All experience, including the experience of the US Strategic Air

' Cmd 9075,

* The V-bombers also had a conventional bombing capability. In a Directorate-General of
Engineering report on Valiant Aircraft — Bombing-up and Armament Acceptance (in
AMSO's Quarterly Liaison Report No 33 -~ Quarter ending 31 Dec 34) reference was made
10 “a bombing-up demonstration . . . held at Wislev in October 1954 during which alternative
loads of (a) 21 x 1.0001b MC Mk 6 bombs. (b) one x 10,000lb HC bomb and (¢) ten x 2,000lb
A Mk 9 mines were loaded into a Valiant bomb-bay. . . ." The Memorandom accompanying
the 195960 Air Estimates (Cmd 673) said that “it is not only in the nuclear role that the
V-bombers are so valuable. If need be they can be used, together with other aircraft of
Bomber Command. to deliver a very heavy weight of conventional bombs. . . .”
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Command, shows that to bring the efficiency ot o force of this sort to the
standard necessary will need a very great deal of eftort and will take
time. The Americans have brought their Strategic Ay Command to @
high pitch of efficiency. but only after several vems?, during which they
have lavished upon it massive human and material resources. Unless we
take special measures we shall not get value trom (he capital we are
spending. We certainly shall not achieve our object of having a force
which commands the respect of our friends and our potential enemies.”

VCAS outlined several arcas in which o maximum  cffort of
organisation was required — personnel. particulirly in the selection of
commanding officers for statons and squadrons; cquipment — in the
sense of supporting hardware being mtroduced tor the aireraft for
which it was required. and the proper phasing of ground and
bomb-handling cquipment and vehides, cte, and spaves: and works
services, particularly for the Class 1 airfield programme. He com-
mented: “we have become used (as our experience with the Canberra
force, for example, shows) to a situation in which units do not get all
they need for opcrating cfficiency until some vears ater a tvpe has
been introduced”, adding: “We cannot aftord this with the medium
bombers™?. He recommended that the officers particularly concerned —
the Air Members for Personnel and for Supply and Organisation, and
the Controller of Aircraft — should report on the specific measures
they thought should be taken o ensure the eftficiency of the medium
bomber force.

In its discussions on this force during 1954, the Air Council agreed
that special measures would be necessary for its creation and that the
progress of its development should be specially watched. For this
purpose the normal machinery provided by the Expansion and
Re-equipment Policy Committee. the Air Council Standing Committee
and the Council itself should be used.

The Chief of the Air Staff (Air Chf Mshl Sir William Dickson)
expressed the view that evervihing should be done short of giving a
special priority to the medium bomber force, but that any explicit
declaration of such an intention should be avoided. In agreeing with
this, VCAS said that the importance of the force had been stressed in
the Defence White paper and it would soon become clear to the Service,
without any declaration in so many words by the Air Council, that
special attention was being given to it. 'The Secretary of State (Lord de
L'Isle and Dudley VC) felt that it was impossible for the council to
decide whether or not to give special priority to the medium bomber

! Strategic Air Command had been established on 21 March 1946 as one of the three major
combat commands of the US Army Air Forces (see the booklet Development of Strategic Air
Command 1946-1976, dated 21 March 1976 and published by the Office of the Historian,
HQ Strategic Air Command. See also The Hutory of the US A Force, by David A Anderton
(Crescent Books, New York, 1981). pp 135ff.).

2 However, it did occur in the case of the Valiants: see subsequent chapter on the Suez
operation.
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force until it had had an opportunity to consider the specialised reports
from the members responsible. But he thought that the principle to
adopt was one under which staffs at all levels concerned with work
direcdy or indirectly connected with the force should give their first
attention to matters concerning it, subject to this causing the minimum
of distraction from their other tasks. [t would probably be as well for the
council o avoid making any statement of policy: they should let their
actions speak for themselves.

The sort of problems the council considered in 1954, and asked for
reports upon, were those of personnel — getting the right men in the
right place: for example, first-class Group AOCs should be chosen and
effective teams built up under them — and training, particularly the
matter of keeping aircrew together for a considerable length of time
without disruption by postings for any reason, including promotion. As
far as groundcrew were concerned a great deal had already been done,
in co-operation with Bomber Command, towards screening technical
ground staff. On this point, CAS stressed that the council “should be
quite clear that thev were concentrating on the medium bomber force
and not on Bomber Command as a whole”.

As far as equipment was concerned, the council considered that
extraordinary measures — particularly in the provision of spares. for
example — and “extraordinarily expensive measures” should not be
considered unless the situation itself became extraordinary.

In his paper, VCAS said that although Government approval had
been given only for an establishment of 144 medium bombers plus 16
PR aircraft, and a firm decision on the total numbers to be purchased
was not expected in the immediate future, the Air Staff must continue
to plan for the size of force outlined in Plan *K”. This was a revised plan
for strengthening the RAF, superseding Plan “H"” of 1952: it was aimed
at preserving the spirit and ideas of the “global strategy” concept'
despite cuts in defence expenditure. Under it, the Air Staff hoped there
would be 200 medium bombers by the end of 1957 and that they would
ultimately reach a strength of 240

Referring to equipment, VCAS said that Treasury approval had been
given® for the purchase of 229 aircraft, including both bomber and PR
versions, 115 of them — 90 bombers and 25 PR versions — being Valiants.
Any reduction in final size of the planned force of 240 aircraft would
mean that it would contain a higher proportion of Valiants, which had a
poorer performance than the Vulcans and Victors. He said that all three
types had suffered from development troubles, and there would also be

! The Chiefs of Staff Report on Defence Policy and Global Strategy (Annex to COS(32)361).
approved by the Cabinet Defence Committee on 9 July 1952, had propounded the doctrine
of nuclear deterrence.

? A total never in fact achieved. as will be shown.

*On 9 Sep 1954 the Chancellor of the Exchequer (Mr R A Butler) had agreed to the
placing of orders for a further 32 Vulcans and 32 Victors (Medium Bombers — Future
Requirements (1D3/942/9 Pt 1)). 25 of each type had already been ordered.
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delays in production of some items of equipment. such as the NBC
(navigation and bombing computer) Mk 2/H2S Mk 9. Red Garter
tail-warning device, autostabiliser and autopilot, VSA (visual sighting
attachment) and radio countermeasures equipment. With one or two
exceptions, like test gear for the NBC/H2S, the provision of ground
equipment for the medium bombers was satisfactory.

VCAS expressed some reservations about the supply of bombs: he
said that by January 1955 the Valiant would be cleared to carry “only the
10,000lb HC, the 1,0001b MC' and 100lb practice bombs™. and of these
only the last-named would be available. The 10,0001b M. bomb® which
the Valiant would be cleared to carry by the same date was “far from
ideal in its present form™ and had “many undesirable features™ it
should be transportable over any distance by surface and air® and be able
to remain on an aircraft for at least 48 hours without inspection.

He also expressed concern about the provision of synthetic opera-
tional flight trainers; the Service had little experience of the usc of
them, but the “vastly increased capital and operating costs of new tvpes
of aircraft” made them an obvious requirement. They were expensive —
approximately £150,000 each. Three Valiant OFTs had been ordered
but were a long way behind scheduled delivery; the prototype was
expected to be installed at Gaydon by the end of February 1935 and a
further three to six months would be required for initial adjustments
and for training instructors. Prototype Vulcan and Victor OFTs had
been ordered®.

Complaining of a lack of effort and insufficient priority, VCAS said
that the medium bomber force had been accepted by the Chiefs of Staff
as the “primary weapon in the national armoury™, but it had not been
accorded the necessary priority to enable it to reach an efficient
operational state as quickly as it could. Many of the delays in design and
development of items of aircraft equipment could “presumably be
avoided if sufficient effort were devoted to them”; there was a shortage
of scientific personnel and money for R&D.

Referring to the high standards set by Bomber Command for aircrew
- particularly pilots and bomb-aimers — in the MBF, VCAS commented
that the pilot requirement could be met initially by taking the best pilots
already in the command; later, calls would have to be made on other
commands. As for bomb-aimers, 75 navigators who were bomb-aimers
had been selected for the MBF; all had previous experience of H2S,
and from their number the instructors would have to be drawn. The
balance would have to be made up as far as possible from bomb-aimers

! High capacity and medium capacity.

2 je Blue Danube.

3 OR1001 had specified “use in any part of the world”.

4 HQ Bomber Command informed HQ 3 Group on 11 Dec 1953 (BC/S.85837/Trg) that
the synthetic trainer establishment for Gaydon would be one Valiant OFT Mk 1, two Link
Trainers Type D4 Mk 2 (Jet), one H2S Mk 9/NBC Mk2 Trainer Type 418, two Gee-H
Trainers Type 99A, one AMBT Mk 5 and one DR trainer Mk 3.
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who had completed a tour on Canberras. Provision and training of
navigators should not be a formidable problem, he said: it was planned
o take them as far as possible from the Canberra force. Radio officers,
responsible for the aircraft electrical systems, RCM and communications,
were a new category: a scheme for the provision of suitable personnel
was required’.

If the MBF were to be really efficient. stability of aircrew postings was
essential. VCAS considered. It had been proposed that “combat™ and
“select” crews should do 3Va- and 7Vi-vear tours respectively, the length
of these tours easing the training commitment and raising the standard
in the Command: the subject was currently being examined. He
thought that the highest state of morale should prevail in the MBF, as
training would be hard, domestic problems sometimes acute and tour
lengths long. Some way should be found of bringing home to the public
the fact that Bomber Command had fought the Second World War
continuously from start to finish, and by so doing to restore the spirit of
prestige and greatness in the Command. Referring to groundcrew, he
considered that there would be no major difficulties apart from the
Service-wide shortage of some skilled trades: the complexity of some of
the equipment in the medium bombers would demand a very high
standard of ability and training among the tradesmen.

While the original plans for the MBF envisaged its operating from ten
Class 1 airfields, the development of the Soviet long-range air force,
rapid increases in the power of atomic weapons and the fact that the
initiative was certain to lie with the Russians had made it obvious that
the force was extremely vulnerable to surprise attack — so dispersal was
essential?, and that raised a series of problems, such as the availability of
suitable airfields, the facilities and servicing to be provided at them, and
the possible use of overseas bases.

Other problems outlined by VCAS were the protection of the MBF
by countermeasures, should it be called upon to operate by day; the
possible production of unmanned “spoof” aircraft; and whether the
V-bombers should be equipped with wing nacelles, at about £40,000 per
pair, to increase their conventional bomb-carrying capacity. He also
expressed concern about delays in development of the MBF, because no
special machinery had been set up to ensure progress. Much preliminary
work remained to be done to provide a sound foundation.

That was the situation as reported upon towards the end of 1954, and
the points made by VCAS form an instructive basis for comparison with
the first V-force summary of progress®, a copy of which was sent to CAS

' An entirely new groundcrew trade, Aircraft Servicing Chief. was introduced in the V-
force: he was responsible for the operational serviceability of a particular aircraft.

* *With the deplovment of the first V-bomber squadron at Wittering during July, urgent
attention is being directed towards drawing up detailed plans for the dispersal of the
Medium Bomber Force in war. or during times of international tension {AMSO Qtly Liaison
Runrl No 36 - Quarter ending 30 Sep 55 — A232030/53).

A Review of the 'V Force = BC/TS 84435, 7 Mch 35, referred to in the Introduction.
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by the AOC in C Bomber Command (Air Mshl Sir George Mills) on 15
March 1955. “Broadly speaking”, he commented, “the report shows
that, within the limits set by the late arrival of the aircraft and of
essential equipment like NBC, all concerned are getting together well in
starting training and in the build-up itself”.

At the time of this report the V-force, which got its name from a
remark made by the CAS (MRAF Sir John Slessor) in 1952', had two
Valiant B.1s at Gaydon and a small stock of atomic bombs at Wittering.
By mid-March 1933, six of the 12 Class 1 airfields® from which it was to
operate were virtually complete; these were Gaydon, Wittering, Wyton,
Marham, Honington and Waddington, and the aim was o have the
remaining six> available by the end of 1957. Aircrew training had begun
at No 232 OCU, Gaydon, where first Valiant and then Victor crews
would be trained. Preparations were being made to convert the first
Vulcan squadron and to form the Vulcan OCU at Waddington.

Referring to aircrew requirements, the report said that the successful
manning of the MBF depended to a great extent on the willingness of
the Air Ministry to direct the best flying officers in the RAF to it. An
uninterrupted tour of five years in V-bomber squadrons was mandatory.
though a clear policy on this had yet to be stated. The Canberra QCU
(No 231, at Bassingbourn) would “indirectly bear the brunt of V-force
crew training”. All its pilots must have Canberra experience and must
therefore complete the OCU course; disbandment of Canberra
squadrons had to be “slotted in" with the build-up of MB squadrons:
*. .. a great deal of latitude is required”, the report commented, “in
overbearing establishments by ranks in both Canberra and V-bomber
squadrons. The disbandment of Canberra squadrons must be coin-
cident with the peak requirements of the V-force”. There was an
urgent need for training aircraft equipped with NBS; bomb-aimers
and navigators would require at least 100 hours’ experience with this
equipment before they were operationally proficient and reliable —
training on H2S in Lincolns alone was not enough.

NBS components, the report commented, noting that early Valiant
squadrons would “suffer from delays in production and Service
clearance of airborne equipment”, would not be available until early
1956. The first squadron, already formed®, was “unable to use Green
Satin, NBS, ILS or the radio equipment for one of the above reasons”.
RCM/ECM would not be available in effective strength before 1959, with
the exception of Window launchers, already being fitted; the forecast
date for delivery and fitting of RATOG (rocket-assisted take-off gear),
the use of which had been emphasised by the decision to operate from

! When names for the B.35/46 were being discussed by the Air Council (AC64 (52)) CAS
said that his own inclination was “to establish, so to speak, a ‘V' class of medium jet
bombers”.

? Anincrease on the ten originally proposed.

3 Coningsby, Finningley, Cottesmore, Scampton, Bassingbourn and Wauon.

+ No 138.
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dispersed airfields'. was the end of the first quarter of 1956.

Omitting no detail of requirements for V-force operations (“we have
uried to gather together all the salient points into one document”, the
AOC in C said in his covering letter to the CAS), the review went on to
refer to the setting-up of electronics centres, where NBS equipment
would be serviced, and which would not be ready to service a full
squadron until early in 1956; to the "present opinion of MBF strategy”
that each aircraft was to be considered as an atomic weapon carrier. and
that therefore production should be adequate to allow maximum effort
for the first and second strikes: to the need for approach aids in both
directions to the main runway — at present the force was committed to
the use of ILS in an east—west direction only; to the establishment of
aircrew leaders: and to the “serious thought” that had to be given to
Bomber Command reorganisation to ensure that the operational force
could be effectively controlled at all times — particularly when dispersed.

Referring to operational planning and tactics, the review said that a
study of suitable strategic targets was being made; this would not be
complete until agreement had been reached to integrate target planning
with Strategic Air Command of the USAF?. Target material and briefing
procedures were being prepared; crews would be allotted targets in
advance and the bulk of their training would be devoted to procedures
for attacks on these. As for the tactics to be employed, these were dictated
by the rigid flight profile of the aircraft and had to be pre-planned;
there might be limited tactical routeing for the Vulcan and Victor, but
the Valiant's radius of action allowed practically no flexibility. For self-
protection over “the vast expanse of enemy territory” the force had to
depend on RCM/ECM. Trials of V-bombers and fighters were planned
for the latter half of 1953, to determine the most effective defensive
manoeuvres to be used with tail-warning devices. Problems of recovery
on return from operations were also being studied; these were extremely
complex, including rapid let-down and landing arrangements, which
had to be flexible to permit diversions in the event of enemy attack
on home bases.

Other aspects of operations being considered were overseas commit-
ments, which it was thought that Valiants could fulfil more suitably than
Canberras; anti-shipping strikes, which V-force aircraft could be used
for with Green Cheese® as a weapon against surface craft, or with their
radar reconnaissance capability employed for search, location and
identification; and minelaying — though there was no weapon which
could be dropped accurately from normal medium-bomber heights
and speeds.

! See map.

? Talks between the RAF and USAF on integrated atomic operations were initially held at
the Air Ministry on 15 June 1955.

* A special anti-ship weapon under development. It was a joint Air Ministrv/Admiralty
project for a 4,0001b fully active homing bomb based on a Red Dean head and a Blue Boar
hody (ref ID3/946/6 Development and Production of Anti-Ship Weapon - “Green Cheese™).
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In his covering letter of 15 March 1935 to CAS, the AOC in C
Bomber Command said that there were two important subjects which
“overshadowed everything”: one was dispersal; and the other, training
of air and ground crews. On the former, he said that the Command
hoped to submit a plan setting-out requirements up to 1957/58; this
was based on a maximum holding of “four atom carriers on one
airfield”, but he regarded this as too many — “we look on the plan as
the basis for getting down to pairs at the most”. Extremely wide
dispersal was a “must” and could not be limited by financial or
establishment constraints; if need be, a token £10m or £20m must be
asked for in advance of detailed estimates'.

As to air and ground crew training, the AOC in C wanted it to be sct
out as firm policy that aircrew and ground crew must remain in the
V-force for at least five years or possibly more. “We cannot”, he said,
“afford any of the usual drain away because people are promoted and
wanted for overseas or for staff colleges...1f we heed these calls we will
not build up and what we do get will not be efficient”. He expressed the
view that the summary of the Review “might form the basis for an FRP
(Expansion and Re-equipment Policy) Committee? meeting to discuss
progress, which I think might be useful before long”.

That such a development indeed occurred was confirmed by a Note
to the Air Council dated 3 June 1955 by VCAS on Deployment of the
V-bomber Force®, in which he said at the outset that “the ERP
Committee has been made responsible for progressing the development
of the V-bomber force”. While, therefore, not proposing to report to the
Council about all the questions which came before the committee. he
sought endorsement of a number of the more important decisions it
had taken - relating to dispersal of the force. He invited the Council to
agree that deployment in a period of tension should provide for
dispersal over ten Class 1 airfields and 45 other airfields, and to endorse
the committee’s decision that planning for the force should proceed on
the following assumptions: that the airfields needed a 2,000yd runway
and LCN" of 40; that there would be three sorties by a diminishing force:
and that there would be a period of tension, not exceeding 30 days,
when the force would be deployed and ready to operate at 1'% hours’
notice. Also, to approve these proposals as a basis for planning and
long-term costing, and to agree that action to implement them should

' On 11 Nov 60 the Treasury approved estimates totalling £2.1m for works services at 36
Bomber Command dispersal airfields (2-DM 126/127/06).

? Originally formed during the war and reviewed in 1950 (Air Council Standing
Committee Conclusions 17(30), Para 14). Its terms of reference (ERP Committee -
Constitution and Proceedings, 1D3/90/4) were “to progress and co-ordinate action on the
programme for increasing the fighting power of the Royal Air Force™.

3 AC(55)26.

1 Load classification number. Another factor in dispersal plans was the support of other
Commands: “The majority of Commands at Home will be called upon 1o provide basic
deployment facilities for elements of the Force” (AMSO Quarterly Liaison Report No 36,
Quarter ending 30 Scp 35).
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proceed progressively to match the build-up of the force.

As far as svnthetic training on the V-bombers was concerned, CAS
asked whether a Valiant flight simulator was being considered. The
Controller of Aircraft confirmed that it was in hand and that synthetic
training plans were well advanced. On the matter of works — the
problems involved in modifving airfields 1o appropriate standards, the
question was asked whether the Council still thought that a minimum of
ten V-bomber main bases would be wanted — excluding those necessary
for the PR squadron and the OCU. The Council considered that ten
represented the absolute minimum necessary if a medium bomber force
as then conceived was to be able to operate at all.

S of S raised the question of dispersal. He thought that the V-bomber
airfields would represent first priority targets for enemy attack, and
posed the question as to whether the force was going to be concentrated
at oo few airfields. [t would be an immense advantage, he thought, if it
could operate — even accepting certain limitations — from airfields other
than those designed for the V-bombers. CAS pointed out that length of
runway was not the only consideration to be taken into account in
dispersal airfields: runway strength and the existence of refuelling
facilities were also relevant. Plans for dispersal airfields, bearing in mind
the additional expenditure involved, were to be considered and any
proposals clarified. One further point made. by the Air Member for
Supply and Organisation (up to 30 April 1954 Air Chf Mshl Sir John
Whitworth Jones, succeeded by Air Mshl Sir Donald Hardman). was
that changes in the forecast all-up operating weight of the V-bombers
had recently come to his notice: these might well mean reconsideration
of airfield plans and a great deal of additional expense.

It is interesting to note that, at this stage, dispersal of the V-force,
which later became an integral part of its operations, was considered as
something additional to the ten designated Class 1 airfields. The
importance of dispersal was stressed by the AOC in C Bomber
Command (AM Sir George Mills) when he wrote to CAS (MRAF Sir
William Dickson) on 13 March 1955 forwarding a copy of A Review of the
V' Force. *1 am more than ever convinced”, he said, “that we can never
be a true deterrent force until we can really disperse. Nor can we wait
until our build-up is nearing completion: we must match our dispersal
plans to our build-up. . .".

When the Air Council considered these V-force deployment proposals
at its meeting on 23 June 1955' it agreed that plans should provide for
dispersal in a period of tension over ten Class 1 and 45 other airfields in
the UK, subject to two conditions: a review of the number of dispersal
airfields in the light of later information about the ultimate size of the
force; and the development of the dispersal plan being geared to the
build-up of the force. It also endorsed the ERP Committee decision that

! Air Council Conclusions 11(33) (Special).

79

SECRET



SECRET

planning should proceed on four assumptions: that dispersal airficlds
required “extensible” 2,000yd runways; that subject to further dis-
cussions, these airfields should provide for LCN 40; that there would
be three sorties by a diminishing force; and that, subject to review, there
would be a period of tension not exceeding 30 days during which the
force would be deployed and ready to operate at 1% hours’ notice.
The Council also agreed that planning should provide for the deploy-
ment being completed within 72 hours, and - subject to points made
in discussion — approved the proposals put forward by VCAS as a basis
for costing and long-term planning.

Thus dispersal became an integral part of plans for the MBF from its
inception; as VCAS had said in his Note on deployment, “the V-bomber
force is being built up primarily as a deterrent and one of the main
objects of the deployment plan is to ensure that the enemy realises that
the Force cannot be wiped out by ten bombs on ten Class | airfields™.
The Air Council did not disagree with this principle; the question was,
how many dispersed airfields would be required; and the ultimate
number depended on two factors — the final size of the force' and the
cost of its dispersal? in relation to overall expenditure on the RAF. As the
S of S for Air (Lord De L'isle and Dudley VC) said during the Air
Council discussion, it was necessary “to weigh the risk that too lavish
an expenditure on the dispersal of the V-bomber force might reduce
our ability to spend money in other highly necessary and important
directions”. o

In fact, the overall cost of the V-force — its aircraft, weapons, training,
support equipment, airfields® and dispersal — was to be a major, and
sometimes controversial, element in British defence policy during the
1950s and "60s.

Writing of the potential tasks of the V-bomber force, the Secretary of
State for Air said in 1955%:—~

“The strategic air offensive must be an Anglo-American operation.
The role of the V-bomber force will be to join with the USAF Strategic
Air Command in (i) striking immediately and in overwhelming strength
at the arteries of Russian life — her centres of Government, production
and communications; (ii) limiting the Russian nuclear offensive by

! At that time a force of 240 V-bombers was envisaged; but under the revised Plan K (Star)
Government approval had so far been given for a front-line UE of 144 medium bombers
(Air Council Conclusions 3(55) — 3 Feb 1955).

2 The VCAS Note quoted the costs of a Bomber Command dispersal scheme as £25m and
of an ERP Committee scheme as £19m.

30n 2 Apr 54 the Treasury approved an estimate of £982,000 to bring Marham up to
Medium Bomber standard, this expenditure including hardstandings, domestic and
technical facilities (£528,000), bomb stores (£290,000), approach lighting (£10,000) and an
HF/DF station (£998) (A 42992/50, Pt 11 Marham, Bomber Command (VHB) Works
Services). An additional bulk fuel installation (to bring storage capacity up to 504,000 gal)
was to cost £138,000 and a pressure refuelling system £122,000.

1 Letter to the Minister of Defence (Harold Macmillan) on 23 March 1953, covering a
paper on the size of the V-bomber force (Defence Review — Medium Bomber Force Private
Office No 1922 Pt V).
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destroving her airfields and nuclear potential: (iii) reducing the sea
power of the enemy at source and supporting the war at sea: (iv) acting
in support of the Allied front in Furope and the Middle East. The force
must be capable of surviving a surprise attack and of penetrating the
Russian defences.™

Referring specifically to the offensive against airfields, S of S said that
there were about 150 in the Soviet Union and her satellites from which
nuclear attacks could be launched against the United Kingdom. “The
primary objective of the British bomber force™. he concluded in the
summary of his paper, "must be the airfields from which nuclear attack
on this country can be launched. In the face of the thermonuclear
threat! the destruction of these airtields must be immediate. It must be
our aim to achieve this in the first sortie.” Looking to a future situation,
he added: “When the threat of a ballistic rocket develops, the only
effective counter will be an immediate and overwhelming attack upon
the internal organisation of Russia; and unless by then we have
developed our own ballistic rockets in sufficient numbers and with
sufficient range, bombers will still be required.”

It was against this strategic background. and its operational
implications, that S of S concluded that a force of 240 medium
bombers was “the minimum required”, and made a recommendation
to that effect to the Minister of Defence.

! From 1954 onwards.
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CHAPTER V
THE UK POLITICAL BACKGROUND, 1947-1955

The years during which the V-bombers and their weapons were under
development, 1947-1953, were marked by great difficultics for Britain
in both home and international affairs. So much so that it is remarkable
that such a big military undertaking as the creation of the V-force
should have been carried through with such steady determination to a
successful conclusion — because the possession of an independent
nuclear deterrent capability was a cornerstone of British post-war
defence policy.

The difficulties, both economic and political, arose directly from the
Second World War. On the one hand, more than five-and-a-half vears’
sustained conflict had left Britain’s economy in a debilitated state; on
the other, the war had seen the rise of the Soviet Union to World Power
status and her advance into Europe. Both these factors combined
harshly in the post-war years, when the economy needed to recuperate
under peaceful conditions; for instead, new strains were placed upon it
by dangerous international circumstances — the threat of a third world
war was never far away in the late 1940s/early 1930s. It was a case. for
Britain, of ‘Qui desiderat pacem, praeparet bellum'' — certainly from
1948 onwards, after the formation of the Western Union defensive
alliance; and this saying, in fact, could aptly summarise the phi]osnphy
behind the creation of the V-force.

Economic difficulties were reflected in the continuance of wartime
restrictions and regulations, like the rationing of some foods and of
petrol; in fact, an ‘austerity plan’ was announced by the Prime Minister
(C R Attlee) in August 1947. There was a fuel crisis in _January of that
year, during an exceptionally cold winter; and for young men of military
age there was conscription, under the National Service Act of July 1947.
In fact, many of the things which people longed for with the successful
conclusion of the war — freedom from authority, unrestricted supplies of
food and fuel, the ability to live in an individual and unregulated way,
and security of existence — had not come to pass. Life at home was hard
and difficult, and there were dark clouds on the international horizon.
The wartime Allies, having defeated one major enemy in Europe, now
faced another one of greater potential and even more sinister character,
armed with more terrible weapons; for to the ambitions and intransigence
of the Soviet Union in the post-war world had to be added her
possession of nuclear capability from 1949 onwards, and between then
and 1955 both the USA and USSR advanced into the thermonuclear
weapon era.

The other major political factor in these years was the return of the

! Flavius Vegetius Renatus (¢ AD 386), De Re Militari. Allernatively, *Si vis pacem, para
bellum’.
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United States to Furope — unlike after the First World War, when
tfollowing the Versailles Treatv she withdrew into isolation. In the
post-Second World War period. however. the circumstances were quite
different; the emergence of the Soviet Union as one of the victor
nations was allied to her ambitions as the leading Communist Power,
ambitions which were strengthened by the foothold she had gained in
countries of Eastern Europe never before subjected o Communism. It
was not therefore surprising that, with all to gain and nothing to lose.
the Soviet Union under Marshal Stalin proved an intractable ‘ally’
when the drafting of peace treaties was discussed with the three Western
Powers. Britain, France and the United States. Even as early as 1947 the
peacetime gulf which had opened up between the wartime allies was all
too evident. “For all practical purposes the Moscow conference of 1947
[t1o discuss the drafting of peace treaties] marked the end of post-war
co-operation between Russia and the democratic countries”™, wrote
Lord Ismav in his history of Nato'. The United States. by the
promulgation of the ‘Truman Doctrine and initiation of the Marshall
Plan in that vear — the former pledging support for peoples resisting
subjugation and the latter offering economic aid to war-shattered
European countries, widened rvather than narrowed the rift between
Communist and democratic ideologies by these imaginative and
humanitarian measures. When Poland. for example. reacted enthusi-
astically to the idea of Marshall Aid she was quickly pulled back into line
by the USSR and her representatives forbidden to participate in the
Paris conference on the Plan. The “iron curtain® which Winston
Churchill referred to in the previous vear® had been effectively pulled
down between western and eastern Europe.

The original dependence on American nuclear deterrence, and the
need for Western Europe to combine in self-defence. were emphasised
by Lord Ismav. During 1947 (he wrote)

“the danger 1o the Western democracies was not only economic.
Russia had paralysed the work of the United Nations Security Council
by the abuse of her power of veto. She had armed forces amounting to
some 4% million men on a war footing and equipped, for the most part,
with the latest weapons. In addition, she was engaged on organising the
armies of her satellites on Soviet lines, despite the fact that to re-arm
Roumania, Bulgaria and Hungary was a direct violation of the Peace
Treaties signed with those three countries in 1947. Finally, the Soviet
armament industries were working at high pressure.

“In face of this threat, the armed forces of the West were weak,
unco-ordinated, and drastically short of modern equipment. There
was, in fact, nothing — except America’s possession of the atomic bomb

Y Nato: The First Froe Years 1949-54.

?In a speech at Westminster College. Fulton, Missouri. on 3 March 1946 when the
ex Prime Minister said that “from Stettin in the Baltic to Trieste in the Adriatic, an iron
curtain has descended across the Continent...".
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—to deter the Soviet from over-running Western Europe. The only hope
of beginning to restore the balance of power lay in the free European
countries combining together, not only for the sake of cconomic
recovery, but also for the defence of their hearths and homes™'.

Worse was to come, for 1948 saw open confrontation between the
Soviet Union and the Western Powers, with the Communist take-over in
Czechoslovakia and the Russians’ closure of Berlin 1o watfic from the
West. In the face of these events the countries of Western EFurope
retaliated with the Western Union Treaty, binding them into a
five-power defensive alliance (Belgium, Britain, France, The Netherlands
and Luxembourg)2 which formed the basis of Nato; and, even more
dramatically, with the Berlin Airlift — which brought the United States
back into active military participation in Europe, for the transport
aircraft deployed for it were supported by F-80s in Germany and by
B-29s, based in Germany and the United Kingdom as a deterrent force.

It is pleasant to record that, in those cheerless days of the Cold War,
when the Berlin Airlift was in full swing to keep the beleagured city
supplied, when Palestine was becoming a crisis area for Britain, when
the Malayan Emergency occurred, when a State of Emergency had been
declared in Britain itself because of a dockers’ strike, and when USAF
bombers were back on English soil as they had been only a few vears
previously in the strategic offensive against Germany, that — amidst
“wars and rumours of wars” - the first post-war Olympic Games should
have been held in London, symbolising reassurance in the present and
faith for the future.

The immediate future, however, saw little respite from the tense
international situation — rather, a drawing of demarcation lines between
East and West with the formation of Nato and the Warsaw Pact; a
beginning of nuclear rivalry between the USA and USSR; and the
threat of world — or even nuclear — conflict through the escalation of the
Korean War, the first conflict to involve the still-new United Nations
Organisation.

The North Atantic Treaty Organisation effectively came into force on
24 August 1949, following signature of the Treaty in Washington on 4
April. Its first Council meeting was held there on 17 September, but of
more significance to Britain was its Council meeting in Brussels a year
later (on 15 September 1950) which resulted in the biggest-ever UK
peacetime defence programme — costing £3,600 million over three
years, a figure later increased to £4,700 million. Later, meeting in New
York, the Council decided that an integrated force should be created for
the defence of Nato European countries, to be placed under a Supreme
Commander appointed by Nato. That decision was implemented when,

! “In December 1947...Ernest Bevin decided 10 seek a military relationship with Western
Europe that would eventually include the United States™ (Defense of the Realn: British Strategy
in the Nuclear Epoch, by R N Rosecrance; Columbia University Press, 1968).

2 The Brussels Treaty, 17 March 1948,
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on 19 December 1930, General FEisenhower was appointed Nato
Supreme Commander. At the same time, the Council took the first
steps to bring about West German participation in Nato. After only four
vears, General Fisenhower was back in Europe heading the military
forces of the Western Allies; but unlike the 1944 situation, the enemy of
those davs was becoming an allv and the former ally in the East was
officially designated an enemy. This Nato framework was to set the
pattern for British military defence planning for future years, as were
the SEATO and Baghdad Pact treaties, entered into respectively in July
1954 and March 1955.

Behind these defensive alliances lay the great shadow of nuclear
rivalry between the United States and the Soviet Union, which by 1953
had progressed to thermonuclear dimensions. The first Soviet atomic
explosion, ncar Semipalatinsk on 29 August 1949, was significant not
only as a scientific achievement but also as ending the American
monopoly of nuclear knowledge.

When the United States decided to proceed to the production of
hydrogen bombs'. and exploded her first thermonuclear weapon
experimentally at Eniwetok on 15 November 1952 — just six weeks after
the first British atomic test in the Monte Bello islands, there may have
been hopes of a new monopoly with this infinitely more powerful and
devastating weapon. But the Soviet Union was not far behind, with her
first thermonuclear detonation on 12 August 1953. And with the
United States’ thermonuclear weapon tests in the Marshall Islands in
March 1954, the hydrogen bomb could be said to have entered the
military inventory. Its advance, Winston Churchill told the Commons on
1 December 1954, “has fundamentally altered the entire problem of
defence”.

The nuclear background gave the Korean War, which started with
the invasion of South Korea on 25 June 1950, a triply-significant
importance. First, there was the significance of conflict between
Communist and non-Communist forces; secondly, of possible war
between China and the United States; thirdly, of the possibility of
atomic bombs being used in war for the second time by the Americans
— with the prospect of nuclear retaliation. Yet another significant
feature of the war for the Western military world was the emergence of
the Russian-built swept-wing MiG-15 fighters — only effectively
countered by the American F-86A Sabres.

The Cold War, the Korean War, continuing operations in Malaya, a
State of Emergency in Kenya, the British nuclear test and the American
and Russian thermonuclear tests, the emergence of Nato and the
Middle and Far East alliances, marked the early 1950s as times of crisis
and sinister portent; and against this strategic background, with a

! Not without an agonising and terrible debate. for a brilliant account of which see The
Advisors: Oppenheimer, Teller and the Superbomb, by Herbert York (W H Freeman & Co.
San Francisco, 1976).
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rearmament programme imposed upon an already weak economy. the
new RAF bomber force - an important element in the Nato armoury —
was steadily brought into being. “The creation of the British nuclear
deterrent force”, wrote the American historian Alfred Goldberg.

“required almost 15 years of effort and the expenditure of £1.000m.
It resulted from a conjunction of military, technological, political.
economic and psychological currents in 1952 (hat pcrsu;ulc(l the
Churchill Government, newly returned to power, to adopt the nuclear
deterrent strategy and accept the consequences. The evolutionary span
of 15 years falls into two periods of approximately equal length. with the
year 1952 as the watershed between the two. During the first period —
from 1945 to 1952 — the foundations of the nuclear deterrent force were
laid and the basic decisions arrived at. The second period ~ from 1953
to 1960 — saw the production of nuclear and thermonuclear weapons
and the V-bombers...."!

! Article in International Affairs, October 64 (Vol 40 No 4).
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CHAPTER V1
THE INTRODUCTION OF ATOMIC BOMBS

The kevnote of the Air Staff Requirement (OR1001) for the first British
atomic bomb was simplicity. The Air Staff, said the second issue of the
requirement (17 August 1948 — superseding the first of 9 A.u'gus? 1946),
“are prepared to reconsider any of the military chal:actensncs if by so
doing simplicity of design. manufacture and maintenance can be
achieved™. Later, “the bomb must be designed for use in any part of the
world by Service personnel who have been given adequate training in
maintenance and assembly, and to this end must be made as simple as
possible™.

The weight of the weapon had been specified in the OR — it was not to
exceed 10,0001b; its dimensions had also been specified - to fit into the
aircraft bomb cell it was not to be more than 290in long and 60in in
diameter (only on diameter was flexibility allowed — it could be, and in
fact was, 62in)'; it had to be capable of being dropped at heights of
between 20,000ft and 50.000ft and at speeds of between 150kt and
500kt; and because accommodation in the bomb cell was so tight it had
to have flip-out fins — an entirely new feature.

Several working parties were involved in designing the non-atomic
part of Blue Danube® — that is, the approximately 3,500lb worth of
structure which was to enclose the nuclear sphere and carry it down to
a target. One working party was concerned with installation in the
aircraft, another with the fuse, another with handling and transpor-
tation, and another with the ballistic case and supporting structure.
Long before the Monte Bello test, at a meeting on 11 May 1948,
design of the ballistic casing was the subject of preliminary discussion
— how to enclose a sphere of 57'%in diameter and two cylinders, each
about 3ft in diameter and 1ft long, weighing about 6,500lb in a casing
giving good ballistic performal1ce3. This design work was done by RAE
Farnborough and a report by its Armament Development Division on
26 September 1950* referring to full-scale ballistic trials said that 11
ballistic models had been dropped, from altitudes of between
28,000ft and 35,000ft. These early dropping trials were done from a

! In a letter to Gp Capt C H B Bullock, D.DOR2. on 2 jul 51 Dr Penney wrote: “As you
know, RAE and ourselves have recently examined the possibility of reducing the diameter of
the Mk 1 bomb. It was found lha.l even a small reduction in diameter = considerably less than
2in - would prove technically difficult and the advantages that would accrue from such a
small reduction in diameter wou!d be o( doulzotful“\’a!ue. It has therefore been decided that
the diameter of the Mk 1 b(ﬂ&l’) will remain at 62in".

2 red to as Smallboy. .

s Qf;;’kﬂf;}my “C". File No AF/CX 31/66. . . .

1 ARM.1775/FISAH/98. When HER Working Party “C" held its first meeting at Fort
Hal;te'nd on 28 Sep 50 and assembly oft'he bomb was discussed, Wg Cdr Rowlands said that
it had . be possible to hold the ball during assembly and that one lens had to be removable
1t hadtob pof;hc inner component. Other Working Parties discussed Aircraft Installations
f?:\.'.‘;sf'::?;:lse (“F"), and Handling and Transportation (“H™).
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Lincoln'; the first dropping trials from a Valiant did not start until
November 1954, after the first production weapons had been delivered
to Bomber Command.

High explosive for the atomic bomb was manufactured by the Royval
Ordnance Factory at Chorley in Lancashire, and HER placed a contract
with Hunting Aircraft, who were to handle the explosive elements and
assemble the sphere?®. This was prior to the first ball being built, but the
system had been determined. The company had two contracts, one with
Woolwich (via Fort Halstead) and the other with RAE, and made the
whole of the Blue Danube centre section. They did not themselves,
however, handle explosives, but used inert replicas.

Royal Air Force planning for the introduction of atomic weapons had
begun in 1948. On 14 June that year Lord Tedder told a Chiefs of Staff
Committee meeting that he had received a suggestion from the Ministry
of Supply that training should begin in the RAF on the handling and
storage of atomic weapons. In its discussion, the committee agreed that
the slight risk to the security of information involved in carrying out
training under these two headings should be accepted, and agreed that
the RAF should proceed with such training.

Subsequently, a committee was set up to discuss and decide upon all
matters relating to the introduction of atomic weapons into the RAF.
Known as the Herod Committee?, it met under the chairmanship of
VCAS and consisted of all the senior officers responsible for the use and
handling of such weapons, like the C in C Bomber Command, DGMS,
ACAS(Ops) and DGM, etc, plus AVM E D Davis from the Ministry of
Supply, and its first meeting was held on 22 November 1948. At one of
its subsequent meetings, when storage and explosive risks of atomic
bombs were being discussed, the comparative risks were outlined of the
component parts — HE charge, fissile material, urchin (a standard
neutron source - so-called apparently because its shape resembled that
of a sea-urchin), electronic components and fuse, and detonators. It
was expected that the prototype weapon would be ready for test by
midsummer 1952, and that the issue of bombs to the RAF would start in
1953%, and one matter discussed by the committee at its first meeting was
whether Lincolns could be modified to carry the A-bomb, should the
B.9 (Valiant) not be in service when the first was delivered. The finding
was that the Lincoln could be so modified®, though it was not possible
to give an answer to this question until the modifications necessary for

! Which were to be modified to carry atomic bombs operationally, should the V-bombers

not be available.
2 Author’s interview with R P (“George") Pedley of Airwork (ex-Hunting Aircraft) on

22 Jan 74.
This code name stood for “High Explosives Research Operational Distribution” (letter

from AVM E D Davis to D of Weapons, 30 April 1951).

4 Memorandum on RAF Assembly Teams for atomic weapons (undated).

® Minute from D of Wps to ACAS(Ops), 9 April 1951. Conversion of Washingtons for this
purpose would have had to have been done in the US.
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ballistic trials had been completed ~ in fact, until 1950, when notes on
the modificaton necessary  were circulated to Herod Committee
members'.

At its meeting on 24 January 1951 the committee agreed that
planning for the accommodation of nuclear weapons should proceed
in respect of Wittering and Marham®. Later that vear, on 11 June, it
made the important decision that in-flight insertion of the tube
containing the fissile components and corresponding sections of the
metallic and explosive lavers (replacing the lens assembly procedure)
should be an Air Staft requirement — for safety reasons®.

In the two-dav defence debate of 14-15 February 1951 the Oppo-
sition (in the person of its Leader. Winston Churchill) took the Govern-
ment to task for its “inability . . . 10 produce any atomic bombs of our
own in the five-and-a-half vears which have passed since the war”. The
Prime Minister (Clement Atulee) retorted that it was “utterly untrue”
to suggest that there had been a failure to develop the atomic bomb
in Britain: there had been successtul development®.

During September 1951 the Air Staff was able to report confidently
to the Secretary of State for Air on progress with plans for the
introduction of atomic weapons into the RAF. Writing about what had
been achieved. VCAS said® that Ministry of Supply development of a
British atomic bomb was now nearing fruition; active steps were being
taken to ensure that the RAF was in a position to accept the new
weapons and employ them effectively. Project work was directed
through the Herod Committee. whose membership was restricted to
heads of sections of the staff directly involved from the Service point
of view.

Referring to differences between the British and American bombs,
VCAS said that as the bomb-bays of the British aircraft were larger than
those of the US ones, a somewhat longer bomb had been designed. It
would be more efficient ballistically than the American version; its
intrinsic efficiency should be high, and its power greater than that of
the bomb dropped on Nagasaki.® The policy was to use the new jet
medium bombers, initially the B.9, for carrying the bomb — which was
likely to be ready before the aircraft.

Under the aegis of the Herod Committee, plans were well advanced
for storage of the weapons, for the design of the buildings required, for
maintenance and for security: a training scheme was being developed to
provide the numbers of personnel needed to handle the weapons from

' VCAS/154 of 24 July 1930,

# Minutes, CMS 1074/D of Wps,

4 Minutes. ibid.

1 Commons Hansard. 15 Feb 1951, Cols 630-631. On 31 Oct 51 a Conservative Govern-
ment came into power.

5 Draft Minute 10 § of 8. through CAS. in Herod Committee Papers (AF/CMS 999/66 Part
.

% Also a plutonium bomb.
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delivery to the RAF to their despatch on an operational mission. A
training establishment was to be set up in Bomber Command, to start
work in about March 1953, although a nucleus of Service personnel —
including instructors — would be trained by the Ministry of Supply prior
to that date, in fact at Fort Halstead from the beginning of 1953.

In November 1951 the Herod Committee considered two important
matters, the location of the RAF Atomic Weapon School and aircrew
training on atomic weapons. It was decided to locate the school at the
first medium-bomber airfield where the weapons were to be stored,
namely Wittering', and as this base eventually housed the first Valiant
squadron (No 138) and before that the Valiant Trials Flight (No 1321),
it could be described as the birthplace of what became the V-bomber
force.

When the commitiee discussed aircrew training on atomic weapons,
at a special meeting on 16 November 19512, they agreed on certain
main principles -~ such as, that a practice bomb should be the same
size as a real one, of the same weight and ballistic characteristics, and
should incorporate in-flight loading; also that lead crews (as they were
referred to) should drop three practice bombs each year.

By the spring of 1952, plans for the introduction of atomic weapons
into the RAF, with all their implications ~ transport, storage, handling,
training and location — had been fully laid down: at a meeting of the
Herod Committee on 29 April 1952, attended by Dr Penney (who had
been invited by VCAS in August 1951 to attended Herod meetings and
to see the committee’s papers), all these aspects were discussed and also
- with especial reference to his design and production knowledge — the
questions of in-flight arming of weapons and their state of readiness
(governed by the supply of initiators).

On 29 August 1952, Penney wrote to VCAS to advise him as to when
the RAF might expect to receive its first atomic weapons. He said that
assuming the Monte Bello explosion — now just over a month ahead —
was successful, “we have then to prove fully airworthy (a) ballistic case,
(b) radar fuze and contact fuzes, (c) firing circuits, (d) in-flight loading.
The programme has been tight, not only on the weapon side, but also
on the Valiant. It would be optimistic to assume that we shall have a
completely proven weapon in service before mid-1954. This, however,
does not mean that HER will not be handing over weapons to the RAF

until then”.
Expressing confidence in the capabilities of the Royal Air Force,

! Honington had originally been chosen as location for the Armament Training School,
when it was planned to be the first station operating Valiants, but Wittering was subsequently
chosen for both purposes (letter from DofO to DDO1, 9 Jan 1953).

2 Minutes, D of Weapons, 21 November 1951.

3 Referring to training after Valiants were introduced, Bomber Command said in July 1952
that it would be the aim to qualify all medium bomber crews as Lead Crews and to classify a
limited number of specially selected crews as Senior Lead Crews or “"A" Bomb Crews (letter
from C in C to D of Wps on the subject of practice bombs: BC/TS81/AIR of 18 July 1952).
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Penney commented:—
“My philosophy is that the RAF has handled aircraft for a long time,

and can fly Valiants as soon as they come off the production line. But
the RAF has not vet handled atomic weapons. Therefore, we must get
some bombs to the RAF at the earliest possible moment, so that the
handling and servicing can be practised and fully worked out. . .."

Weapons delivered. Penney said. might well “be the same as thos.e
which are fully proved later on™: they would not need much modi-
fication. “The sort of modification which might have to be made is the
cap of the cartridge. At the very worst, if the IFI' needs some
modification. and if vou have to use the first few bombs in 1954, you
may have to load the cartridge just before take-off instead of in-flight
loading.”

Describing the work of the Herod Committee, the Director of
Operations (B & Recce) wrote to DCAS on 15 January 1953 that it was
“formed in 1948 for the explicit purpose of introducing the atomic
bomb into the service and examining all associated training, personnel,
equipment, storage and works problems”. He said that, in addition to
AVM Davis of the Ministry of Supply, Dr Pennev or his representatives
usually attended meetings: and that the scope of the committee’s work
could be judged from the items that it had considered: selection of
Bomber Command airfields as A-bomber bases: determination of the
type of storage. both at airfields and at depots: phasing of the
production of weapons with aircraft availability; training of ground
personnel and setting-up the armament school; the provision of
training weapons and laving-down of the scale of reserve; and
co-ordination of the overall security plan.

Another committee, known as the Salome Committee, was set up to
deal with all technical and supply aspects of the introduction of atomic
weapons into the RAF?, and held its first meeting on 1 April 1953. This
commiittee ruled that the armament training school at Wittering must
open on 1 August 1953, the first course being scheduled for 1 October.
The training manual was being prepared to Fort Halstead, where
servicing techniques were also being developed.

By mid-1953, preparations were well advanced for the receipt and
storage of atomic weapons at four medium-bomber airfields. A report
to ACAS (Ops) on 27 August 1953* said that the present policy was to
have two bomb clutches at each MB airfield and that construction had
started at Wittering, Marham. Honington and Waddington — the first

! Presumably in-flight initiation. referred to by the RAF as IFL (in-flight loading). From
mid-1953, Penney’s title was changed from CSHER (Chief Superintendent, High Explosive
Research) to DAWRE (Director, Atomic Weapons Research Establishment).

? CMS 1074/48/DDOps(B). Note on the Formation of the Herod Committee, 10 April
1953.

* “Note on Progress towards Acceptance of the Atomic Bomb into the Royal Air Force™.
prepared for the Herod Committee meeting on 20 July 1953 (CMS 1074/48/DofOps(2)).

1 Aide-memoire for ACAS (Ops) Special Weapons — Atomic. CMS.1074 27 Aug 1953.
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should be ready by 1 November and the second by 1 January 1954. A
bomb depot at Barnham, Norfolk, should be ready by 1 May 1954!; the
Training School at Wittering was in position, the first course starting on
1 January 19542 Ancillary aircraft equipment for the first 100
V-bombers, and 50 training weapons, were being provisioned. The
report said that what it called “day-to-day detailed problems associated
with the introduction of the bomb into the RAF” were being tackled by
the Salome Committee: these were listed as packaging; transportation
equipment; servicing and preparation; safety, disposal and transport
regulations; training; and supply procedure and supply security.

AOC in C Bomber Command was told in October 1953 that the
Ministry of Supply expected to deliver the first atomic weapon to his
Command on 1 November 1953 and that five weapons would be
delivered during the year, three in November and two in December®.
Despite the fact that at that time the RAF had no aircraft capable of
carrying them, DCAS was keen for political reasons that the new bombs
should be accepted into service as soon as possible”.

In fact, the first atomic bombs for the Royal Air Force were delivered
to the Bomber Command Armament School at Wittering on 7 and 14
November 1953. The unit’s Operations Record Book said of their
arrival: “One complete set of Smallboy weapon components was
delivered to the BCAS on the nights 7th and 14th November.
Subsequently, one centre section and four tail sections arrived direct
off production. . . .” Summing up that momentous period, the ORB
remarked: “November 1953 has been a historic month for this unit, and
indeed for the Royal Air Force and the country. During this month the
first atomic bombs have been delivered to the Royal Air Force, and they
are now held by this unit. These bombs will raise the striking power of
Bomber Command to an order completely transcending its power
hitherto.

“The arrangements for storing and servicing these bombs have been
left entirely to the unit, reliance being placed on the knowledge and
experience of the staff.”

BCAS had been formed at RAF Wittering on 1 August 1953; its first
CO was Wg Cdr J S Rowlands, who had led the design and assembly
team at Fort Halstead and who later echoed the words of the ORB about
the “knowledge and experience of the staff” (the first members of
which reported for duty on 4 August) when he said that they had “the
confidence of knowledge®”. With the advice and help of those civilians,
like Dr Penney, who had been involved in the American atomic bomb
project, they had worked out everything themselves from scratch; they

! There was another one at Faldingworth, Market Rasen, Lincolnshire.

2 The first courses at BCAS were being trained before the end of 1953 (ORB).

3 Two seem to have been delivered during November 1953; subsequent numbers were not
disclosed.

* Loose Minute, Ops(B)3 to DofOps(2), 14 Oct 1953.

% Interview with Air Mshl Sir John Rowlands GC KBE BSc CEng, 19 Dec 1973.
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had written the RAF training manuals and drafted the movement
orders. Fittinglv. the two officers who had taken the plutonium out to
the Monte Bello test accompanied the second convoy to arrive at
Wittering from AWRE Aldermaston on the Saturday night of 14
November 1933, According to the ORB account. this “conveved, inter
alia, the radioactive materials. At the request of SASO No 42 Group',
Wg Cdr ] S Rowlands, OC, BCAS, and Sqn Ldr P E Mitchell, Arm 2,
BCAS, travelled with this convoy, since they had previous experience of
the transport and handling of radioactive materials during the Monte
Bello trials. . .".

Initially, the task of the Bomber Command Armament School was
defined as “providing instruction for servicing personnel in advanced
forms of armament equipment”, and its original staff numbered seven
officers and 11 airmen. That it clearly had no illusion about its unique
function was shown by the compiler of its first Form 540 (ORB) entry,
who wrote:—

“The first atomic bombs are expected to be delivered to the Roval Air
Force on Ist October 1933 and it will be necessary to train personnel in
their custody, storage, servicing, transportation and use. This will be
done at the Bomber Command Armament School (BCAS). The RAF
has no experience in dealing with atomic weapons, and it was therefore
decided to staff BCAS largelv with RAF personnel who had experience
in the design and development of atomic weapons at the AWRE.”

The compiler was also clear, however, about BCAS having more than a
training role — sited as it was on what was to be the first of the
V-bombers’ operational bases. Describing the unit’s functions, he said
that it had been established for training purposes only, but that “from
casual discussion it is clear that Air Ministry and HQ Bomber
Command intend to place extensive additional tasks on the unit and, so
far as can be gathered, its functions, inter alia, will be as follows:—

(@) To wrain RAF personnel of all ranks and branches on atomic
weapons and associated matters.

(b)) To train selected Naval, Army and civilian Government
personnel on atomic weapons.

(¢) To accept the first atomic bombs delivered to the RAF, and to
be responsible for the custody, storage and servicing of these
bombs.

(d) To develop and formulate the servicing procedures relating to
atomic bombs.

(¢) To prepare the full servicing procedures relating to atomic
bombs.

(f) To write the Air Publication relating to atomic bombs.

(g) To carry out trials as required for Air Ministry and the Atomic
Weapons Research Establishment”.

! Maintenance Command Group controlling the ammunition depots.
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At the start, BCAS had visits from the AOC-in-C and SASO, Bomber
Command (Air Mshl G H Mills and AVM G D Harvey); Wg Cdr
Rowlands himself visited MoS factories at Windscale, Springfields and
Capenhurst!, accompanied by Gp Capt D A Wilson of the Directorate-
General of Medical Services, Air Ministry; and several of the School's
officers went on temporary duty to AWRE Fort Halstead, in connection
with the provision of test and training equipment, and the transfer of
security-classified documents. Meanwhile, bomb stocks were accumulat-
ing at Wittering — the ORB recording that the build-up “is proceeding
in accordance with the AWRE policy of delivering components to the
RAF immediately they are produced. BCAS is the only unit in the RAF
which is, at present, capable of holding atomic bombs, and the atomic
bomb storage depots in Maintenance Command will not be completed
for some months®. In the meantime, BCAS must hold all atomic bombs
delivered to the Royal Air Force. ..".

Training had also begun at BCAS, the unit’s ORB for December
1953 recording that “the training of the first courses on atomic weapons
has continued satisfactorily during the month®. . . .” No | Aircrew
Course was held during 2-15 December 1954. However, the weapon had
still to be matched with the aircraft which was to carry it, and although
there were hopes that trials would begin during 1954, these did not in
fact start until 1955 because the first Valiant which could be provided
for them, WP201, a B.1 of the first batch ordered, was not delivered to
Wittering until 15 June 1955. This was the third production aircraft,
and it was flown in by Sqn Ldr D Roberts and his crew — Flt Lts
R MacA Furze (co-pilot), K L Lewis (navigator/observer), T E Dunne
(nav/plotter) and J H Sheriston (signaller) — of No 1321 Flight.

This unit has been formed at Wittering in April 1954 to carry out
MoS (AWRE and RAE) Trial 248/54 — that is, trials of the ballistics and
internal working apparatus of the 10,000lb Blue Danube bomb, thus
proving the design and assembly work which had been done at
Farnborough and Fort Halstead. MoS Valiant WP201 was used, the
crew having started their work more than a year before (prior to the
formation of BCAS) at Vickers-Armstrongs’ Wisley test airfield®.

Sqn Ldr Roberts went there on 20 April 1954 from Binbrook, where
he had been commanding No 617 Sqn (Canberra B.2s), for a
three-week Valiant conversion course; instead he stayed there for 15

! Windscale produced the fissile material, Springfields was concerned with uranium
extraction and Capenhurst was a gaseous diffusion plant.

2 Initially there were (o be atomic bomb clutches at Wittering, Marham, Honington and
Waddington airfields and special storage depots at Barnham and Faldingworth.

3 Referring to Aircraft Loading Procedure, a Progress Report for Nov 53 said that the
erection of a Valiant Model Bomb Bay had been completed and also a crew cabin console. A
supply of aircraft control boxes, snatch plugs etc from AWRE was awaited “before the model
can be utilised as an efficient training aid”.

4 “It is proposed to run trials on atomic weapons at Wittering. These . . . will involve drops of
training weapons for AWRE and RAE to check the bomb ballistics and the performance of
electrical and electronic bomb components™ (BCAS ORB, May 1954).
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months. until he went to Wittering on 15 June 1955 in command of No
1321 Flight'. The RAF liaison officer at Wisley at that time was Sqn Ldr
R G W Oaklev (successor to Sqn Ldr B H D Foster. killed in the accident
to the prototvpe Valiant on 12 January 1952). who was subsequently 1o
command the first Valiant squadron. No 138, Vickers™ test pilot Mr
Brian Trubshaw had dropped some bomb shapes from a Valiant, the
RAF crew built up their experience on the tvpe, and a trials team which
had been formed at Wittering began work in preparation for the tests
which were to prove the ValianvBlue Danube combination as a viable
weapon-sysiem.

The trials team prepared servicing schedules and gained ground
handling experience using a BCAS practice store. It received equip-
ment for transportation trials, including five complete stores. during
October 1954 and in the tollowing month did the first phase of these
trials. Two AWRE stores were cach taken on 20-, 40-. 80- and 100-mile
runs, then broken down and examined. In a second phase (December-
January 1954-1953) these trials were completed using three stores: then
in February the trials ended and the equipment was returned. During
March-April 1953 preparations were made for the first airborne trial:
equipment was accepted, a site prepared and servicing plattorms made.
and the stores serviced. For the whole of May, Valiant WP201 was at
RAE Farnborough for tests and equipment preparatory to the ballistic
trials, while the crew remained at Wisley for further Valiant flving
experience.

Then on 15 June they flew WP201 to Wittering to start the MoS trials
programme and on 6 Julyv ballistic store B.1 was successfuly dropped
from 12,000ft. V-bomber and A-bomb were at last starting to come
together. At Gaydon (as will be described later) the first RAF Valiant
B.lI, WP206, had been delivered to the first Bomber Command
squadron to operate the type, No 138, on 8 February 1955.

Two kinds of wial were being conducted at Wittering under the
collective title MoS Trial 248/54: ballistics, which were the concern of
RAE Farnborough, and involved the performance of the bomb shape at
differing speeds and altitudes: and monitoring of the internal equip-
ment, designed and assembled by AWRE, to see that it worked in its
operational environment.

The No 1321 Flight Valiant was parked about 200 yards from the
Bomber Command Armament School and shrouded by canvas screens
during the bomb loading. Like the American B-24 Liberator, the Valiant
stood low off the ground and its bomb doors opened upwards inside the
fuselage, on the roll-top-desk principle. The bomb, comparable in

! Interview with Gp Capt D) Roberts DFC AFC RAF on 15 February 1974 In a report to OC
Bomber Command Development Unit, dated 14 August 1956, when he was OC No 49 Sqn.
he had recalled that “in April 1954 No 1321 Flight was established at Wittering to undertake
armament trials with a Ministry of Supply Valiant on behalf of AWRE and RAE, known as
BC Trial 248/54. There was a delav in releasing the aircraft and operations at Wittering
started on 15 June 19557 (ret 495, 100/1/A1R).
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dimensions to those of the 22,000lb Tallboy of the Second World War
(though of less than half its weight), was loaded upwards from
underneath the Valiant, hauled up into the bomb-bay by a rod with a
hook on the end of it, lowered from an arm or gantry.

The B.1 trials (‘B’ for ballistics), the first of which was flown on 6
July, 1955, were designed to check the bomb’s ballistic performance
and to determine its accuracy for aiming purposes. This first release,
from 12,000ft at 330kt over the Orfordness bombing range, was
successful; but on 22 July, when the first F.4 (‘F standing for internal
workings) trial was flown, it proved to be abortive, the first successful F.4
drop being achieved on 28 July. Another achievement on that day was
“the first-ever assembly and dismantling of live radioactive components
within the Royal Air Force™'.

On the following day (29 July) Bomber Command lost its first Valiant
when WP222 of No 138 Squadron, which had moved to Wittering from
Gaydon on 6 July, crashed shortly after take-off with the loss of all its
crew — Sqn Ldr E R Chalk, Flt Lt A G Allen, Fg Off T S Corkin and
Plt Off A R Lyons. This accident is referred to later in the chapter on
the introduction of Valiants into the Command.

From Wittering (where No 138 Squadron was now engaged in its
working-up programme?) the No 1321 Flight Valiant flew a “race-track-
like” course to and from the Orfordness range on the Blue Danube
dropping trials, first reaching the required altitude, then positioning
for its “bombing” run at the designated speed and height. WP201's
track was monitored in a hut on the ground, being checked like the
“crab” in a Link trainer making its chinagraph line across a transparent
plastic surface. Flying, along a beam, had to be very accurate; Sqn Ldr
Roberts found the Valiant “a very stable bombing platform”. The trials
had to be done in clear weather because the weapon’s trajectory was
followed visually by theodolite. Blue Danube’s ballistics were found to
be so good that when released, it might “fly” beneath the tail area of the
Valiant. To counter this, strakes were fitted to the underside of the
fuselage, forward of the bomb-bay: these created an initial disturbance
of airflow which had the effect of giving the bomb a push downwards.
In the trials, a bomb-sight was not used as the weapon was released on
instructions from the ground; at the same time, however, a visual
bomb-sight was being developed®. When a Blue Danube was dropped, it
was not recovered; the navigator, Flt Lt (later Wg Cdr) K L Lewis,
probably knew whether it had fallen into the water or on land. In order
to save weapons®, an effort was made to combine different types of trial

! BCAS ORB entry for July 1955.
? Including, during August, concentrated practice for the SBAC Display at Farnborough in

the following month.
3 This was the T.4, later used in the atomic bomb trials over the Maralinga range in South

Australia (Operation Buffalo) and in the Suez operations.
4 It was estimated in 1952 that the cost of a practice bomb would be £4,750 (D of Wpns
draft paper, Provision of Practice Bombs, 29 August 1952 (CMS.1074/D of Wpns)).
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on the same drop. After the initial tests of B.1 and F.4 during July 1955
there was a gap in the trials until September, when F.4 stores were again
dropped, successfully. at high altitude/high speed (from 45.000ft at
Mach 0.73) and at a lower altitude/lower speed (12,000ft at 175kt).
Then in October two ballistic stores were successfully dropped and an
F.4 from high altitude at a comparatively low speed (46.000fv/194kt).
During November the activity of the preceding months was doubled,
and included a drop from 47,000ft at 184kt. The new weapon was thus
being thoroughly put through its paces, and in recalling work done
during the trials programme Gp Capt Roberts paid a retrospective
tribute to No 1321 Flight's “marvellous groundcrew”, whose crew chief
was Chf Tech Small. From 23 January 1956, after its trials role had been
completed, the flight became “C" Flight of No 138 Squadron, whose
“B” Flight had joined the squadron from RAF Gaydon on 16 November
1955, its aircraft flying to Wittering two days later. By the end of
January 1956, therefore, the first V-force squadron was complete — with
eight Valiant B.ls — and the force’s atomic weapon had been
exhaustively (esl~(lr0pped. although it was not released in its live form
until 11 October 1956 in the Operation Buffalo tests'.

On 8 February 1936 a conference was held at Bomber Command HQ
to discuss the programme preparatqry to Operations Buffalo and
Grapple. It was then that N9 1321 Fl!ght was 're-name.d “C” Flight of
No 138 Squadron, six specially modified Valiants 'bemg established,
including two for Operation Buffalo. The RAE ballistic trial was to be
discontinued and the AWRE series called the “F” Series Trial. Then on
1 May “C" Flight of No 138 Squadron became No. 49 Squadron,?
and manned for work on the ‘F’ Series Trial and in process
of being equipped and trained. for a trial code-named ‘Grapple™.® The
squadron was commanded until 3 September 1956 by Sqn Ldr Roberts,
then on the 4th command was taken over by Wg Cdr K G Hubbard
OBE DFC. . )

Operation Buffalo, based on Edinburgh Field, South Australia, in
September—October 1956, mclud'ed the first airborne trial of a British
atomic bomb. The whole operation lasted from July to November but
the Rounds were fired on 27 September 4, 11 and 22 October — that on
the 11th being air-dropped from a Valiant of No 49 Squadron captained
by Sqn Ldr EJ]G Flayell, as will be sub.se‘quently described in more
detail. The Air Ministry Quarterly Liaison Report for October-
December 1956 commented that Round No 3 (on 11 October) was “the

first occasion on which the Royal Air Force had dropped an atomic
bomb™.

“equipped

! From 15 June to 25 November 1955 cight 10,000 stores Type F.4 and one Type F.6 were
dropped at Orfordness for AWRE and five 10,0001b ballistic stores for RAE (No 49 Sqn °F'
Series Trial - Reports IH1/1 1/1 1. 1)

* Progress Reports — “F” Series Trials in IIH1/176/1/1 No 49 Squadvon “F" Series Trial -
ReJ:oorls (Pt 1),

“ No 49 Sqn ORB, Nov 56.
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It could be said, however, that the Royal Air Force had an atomic
bombing capability from July 1955 onwards — with the conjunction of the
Bomber Command Armament School, No 1321 Flight and No 138
Squadron at Wittering.! On the 6th of that month the squadron had
arrived there from Gaydon and the flight had made its first drop of a
ballistic store; on the 25th the school had loaded a fully assembled
atomic bomb on to a modified Queen Mary transporter and then
removed it, as an exercise; and on the following day it was re-loaded and
taken to HQ Bomber Command, where it was viewed by the AOC in C
and Staff Officers on the 27th, being returned to BCAS on the same day.
Then on the 28th, to quote the school's ORB:—

“The first-ever assembly and dismantling of live radioactive com-
ponents within the Royal Air Force was carried out . . . in accordance
with procedures which had been previously approved by representatives
of the Air Ministry (Armament Engineering)”.

The ORB further noted that “this assembly was done by Sqn Ldr D G
Beal and Flt Lt ] G Whitaker. Previously the only other Royal Air Force
personnel who had handled live materials were Wg Cdr | S Rowlands
and Sqn Ldr P E Mitchell during the first trials done on the British
atomic bomb at Monte Bello in 1952".

The ORB added the rider that “the mishandling of fissile materials
could have catastrophic consequences, and the success of this assembly
by Service personnel, following Service procedures, is of vital signifi-
cance to the Royal Air Force.

“BCAS have urged that live assemblies be done, as soon as possible, by
all appropriate personnel trained at BCAS and this live assembly was
the first step towards implementing this policy. Live assemblies were
recommended because there is a great psychological difference between
handling live and dummy fissile materials, and it was felt that personnel
who will be expected to assemble these materials in an emergency
should become accustomed to doing so™.

Since Wittering held a stock of atomic bombs, since BCAS was the
repository of RAF knowledge about them and experienced in handling
them, and since the first Valiant bomber squadron and the atomic
weapon trials flight were based on the airfield, there was an A-bomb
capability there which, had an emergency arisen in mid-1955, could
have been deployed operationally by the RAF.2

At the same time, however, as the RAF was introducing its A-bombs
into service — bringing the new weapons and their carrier aircraft
together at Wittering — the Government was deciding to proceed with

! SSAs (Supplementary Storage Areas) for the storage of nuclear weapons were originally
sited in 1955: see ID9/R.2-30C (Pt 2) A, B & CW, Explosives, Weapons — Atomics Project "E’
— Security (Storage of Nuclear Weapons).

? The Statement on Defence 1954 (Cmnd 9075) had said that “atomic weapons are in
production in this country and delivery to the forces has begun”, and “we intend as soon as
possible to build up in the Royal Air Force a force of medium bombers capable of using the
atomic weapon to the fullest effect”.
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the development of thermonuclear bombs,

Britain was a generation behind the United States and the Soviet
Union in nuclear weapon achievement: within six weeks of the first
British atomic test at Monte Bello the Americans had exploded their
first two thermonuclear devices at Eniwetok and about ten months later
the Russians oo entered the H-bomb age by successfully testing a
thermonuclear device on 12 August 1953, Early in 1954 the Americans
again exploded thermonuclear weapons, in the Marshall Islands; on 1
December that vear the Prime Minister (Sir Winston Churchilly said in
Parliament that “the advance of the hvdrogen bomb” had “funda-
mentally altered the entire problem of defence™ and the following
February, in its Statement on Defence.! the Government set out its policy
on the second generation of nuclear weapons and their effect on the
means of delivery, first recalling that

“in the Statement on Defence. 1954 (Cmd 8075). HM Government set
out their views on the effect of atomic weapons on UK policy and on the
nature of war. Shortdy afterwards the US Government released
information on the experimental explosion at Eniwetok, in November
1952, of a thermonuclear weapon many hundred times more powerful
than the atomic bombs which were used at Nagasaki and Hiroshima in
1945, On 1 March 1954 an even more powerful thermonuclear weapon
was exploded in the Marshall Islands. There are no technical or scientific
limitations on the production of nuclear weapons still more devastating.

“The US Government have announced that they are proceeding with
full-scale production of thermonuclear weapons. The Soviet Government
are clearly following the same policy: though we cannot tell when they
will have thermonuclear weapons available for operational use. The United
Kingdom also has the ability to produce such weapons. After fully
considering all the implications of this step the Government have thought
it their duty to proceed with their development and production.?

“The power of these weapons is such that accuracy of aim assumes
less importance; thus attacks can be delivered by aircraft flying at great
speed and at great heights. This greatly increases the difficulty of
defence. Morever, other means of delivery® can be foreseen which will, in
time, present even greater problems™.

This was the world nuclear weapon situation, and the Government’s
defence policy reaction to it, in 1955 when RAF Bomber Command was
matching its newly acquired Valiants to its Blue Danube Mark 1 atomic
bombs at Wittering.

' Cmd 9391.

? “If the noble Earl, Lord Attlee, had not taken what I believe to be the courageous and
seminal decision to set about making the atom bomb; and if, in his turn. Sir Winston
Churchill had not decided 1o initiate the manufacture of the nuclear fusion weapon, we
should have been miles behind. both industriatly and militarily™ (Viscount De L'Isle and
Dudley V(. former Air Minister (1951-55). in the Air Estimates debate, House of Lords, 7
May 1938 (Lords Hansard, Vol CCIX, Col 47)).

* Ie. by missile. either land- or undersea-launched.
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CHAPTER VII

CREATION OF AN RAF JET BOMBER FORCE

During December 1950 the Bomber Command Jet Conversion Flight
was formed at RAF Binbrook, north-west of Louth, in the Lincolnshire
Wolds; it had two Meteor 7 two-seat trainers and two Meteor 3
single-seaters. Reporting this, the Air Ministry Quarterly Liaison Report
for January-March 1951' said that “during that period under review the
first Bomber Command pilots detailed for Canberra conversion have
been trained in the techniques of high-altitude, high-speed jet flving.
When the Canberra re-equipment programme commences the Jet
Flight will be responsible for the conversion of the squadrons concerned
on to the Canberra.”

Binbrook was at that time (early 1951) one of six heavy-bomber
stations in the Command; it had four Lincoln squadrons — Nos 9, 12,
101 and 617. There were three other stations with Lincoln squadrons —
Hemswell (Nos 83/150 and 97), Waddington (Nos 61/144 and 100) and
Upwood (Nos 7/76, 49/102, 148 and 214) — and two stations with B-29
Washington squadrons: Coningsby (Nos 15/21, 44/535 and 149) and
Marham (Nos 57/104, 90 and 115/218). The work of transforming the
Command into a jet-bomber force was continuous; the first four
Canberra squadrons to be created were formed from the Lincoln
squadrons at Binbrook, which was the original repository of knowledge
and experience on Canberras in the RAF, as Gaydon was later for
Valiants and Victors and Waddington for Vulcans.

The first Canberra for the Royal Air Force, a B.2,2 WD936, was
delivered to Binbrook, to No 101 Squadron, on 25 May 1951,
appropriately by Wg Cdr (Ret) R P Beamont, the English Electric chief
test pilot whose brilliant flying had contributed greatly to the successful
development of the new bomber. The squadron ORB recorded on that
date: “Today has been a day of note for Bomber Command. This
squadron has received the first of the Command’s jet bombers. Wg
Cdr Beamont flew in a Canberra, WD936. Before lunch he gave a talk
about the aircraft to pilots and navigators who will be flying this type.
The aircraft is now on acceptance checks by the Technical Wing.”

A Meeting on Canberra Policy, held on 9 January 1951, had had
before it a brief which said that “the Canberra B Mk 2 is designed as a
short-range day bomber. Owing to its navigation limitations it cannot
effectively be operated outside Gee cover except in visual conditions. Its
role in Bomber Command has therefore been defined as bombing in

! Issue No 18.

? There was no B.1, as explained earlier, as the original concept for a high-altitude strategic
bomber had been abandoned. The B.1 would have needed H2S/NBC equipment required
for the Valiant.

% Annexure B (C.37724/48), Appreciation of Navigation Requirements for a Medium-
range High-altitude Canberra Bomber/Marker.
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support of the land battle within 250 miles of the frone line. .. .""

This brief went on to stress the importance of marking targets which
were bevond the range of ground-based aids. It said that means of
accurate blind bombing bevond the range of such aids “were not yet in
sight. From high altitudes, target identification makes visual day
bombing difficult. For accurate bombing therefore. there is a con-
tinuing need both by dayv and by night to be able to mark targets
accurately. There will therefore be a requirement for an aircraft to mark
visually for a medium-range Canberra force™.

The implication was that, provided the Canberras operated over
Europe. where they could use Gee, they could bomb effectively. Outside
of Gee cover, thev needed a marker force. This was dramatically
demonstrated in the Sucz operations towards the end of 1956 (31
October-6 November) because over Egypt the Canberra squadrons
operating from Malia and Cyprus did not enjoy the benefit of
ground-based aids and there was only one target-marking squadron
(No 139 (Jamaica) Squadron). target-marking having been officially
abandoned some time previously in a change of policy.?

Reports written after the Suez operations, commenting on the
difficulties. said that “the Canberra aircraft forming the bulk of the
forces deploved [were| equipped only with Gee-H as a blind-bombing
device and it was not possible to position ground beacons to give
coverage for this equipment over Egypt. . . . It was considered that it
would be prudent for the early attacks to be made at night, and this
necessitated a reversion to the marking techniques successfully used in
the Second World War. . . .*" Another report commented that, in 1956,
Bomber Command “was geared to a ‘radar’ war in Eastern Europe and
was not constituted nor organised for major operations overseas”.*

In 1951-52, however, when the Canberra force was being built up, its
prime task was operations over Europe in support of Shape. Although
the build-up was slow at first, with only one squadron in existence by the
end of 1951 (in the seven months after the Canberra’s introduction
into service only nine aircraft were delivered), 1952 saw a rapid increase
in the size of the force — to eight squadrons (seven bomber and one
reconnaissance).

On 13 March 1952 the Cabinet had decided to accord “Super

! Following a conference on Bomber Command held at the Command's HQ on 25-26
January 1951, VCAS minuted CAS on 29 January (VCAS file No VCAS/M4505): . . . There
was . .. a tendency to look upon the Canberra as a long-range high-flying jet bomber. and to
press for equipment to enable it to undertake this role. At the end. however. it was generally
accepted that the Canberra is a short-range tactical bomber. that there is no equipment
which will enable it to hit a small target from 45.000ft. and that it must therefore come down
10 a height from which it can achieve results. ...

? 1n the summer of 1933, when it was decided to eliminate the marker squadrons (HQ BC
Report on Operation Musketcer — BC/S. 87926). But the decision was reversed. marker
trials were completed in the spring of 1956 and one squadron re-established.

% The Techniques Used and the Results Achieved by Bomber Command during Operation
Musketeer.

4 Musketeer Report (both in AHB ITH/272/3/404).
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Priority” to the production of the most up-to-clate jet aircraft, including
the Canberra,! and (reported the Minister of Supply (Mr Duncan
Sandys) in a memorandum to the Cabinet on 10 June).” output was
building up steadily and the type gave “no cause for concern™.

There was as vet no formal operational conversion on to the Canbervva
— that was w0 come later, when No 231 OCU was established
Bassingbourn; at Binbrook, Bomber Command was learning as it went
along, while No 101 Squadron re-equipped with the new type. Some
aircrew had gained experience carlier in the vear with the English
Electric Co: in its issue of 15 February 1931 Flight had published
air-to-air photographs of “Canherra B.2 three-scater tactical bombers . . .
flown by English Flectric pilots, . . . carrv[ing] RAF personnel for
‘acclimatisation’™. The caption named the "much-envied RAF crew ... =
the first operational crew to man a Canberra™ as Wg Cedr T G Mahaddice
DSO DFC AFC and Flt Lt E Cassidy DFC (pilots), and Flt Lt R A G
Barlow (navigator). The magazine also said that an RAF-manned
Canberra was shortly to fly to the USA, “where it will demonstrate the
qualities which have led the US Government to order quantity
production in their own country.” This flight was made on 21 February
by a crew from A&AEE Boscombe Down — Sqn Ldr A E Callard DFC
(pilot), and Flt Lts E A ] Haskett (navigator) and A ] R Robson DFC
(signaller) — and by it Canberra WDY32 became the first .jcl-])r()pcllc(l
aircraft to make a direct unrefuelled Atlantic crossing. At Balimore.
Maryland, the aircraft was demonstrated by Wg Cclr R P Beamont and
the Glenn L Martin Co there subsequently produced the tvpe as the
B-57A under contract from the USAF.

By the end of June 1931 No 101 Squadron had two Canberras and on
5 July experienced the first Canberra accident in the RAF with an
electrical power failure on the second aircraft, WDY38, during i
practice overshoot. Despite the loss of both engines as a result, the pilot.
Flt Lt Thomas, managed to make a wheels-up landing on the airfield.
Neither he nor the squadron commander, Sqn Ldr E Cassidy, who was
instructing him, nor the navigator, Sgt Dix, were injured; nor was the
aircraft seriously damaged. The Canberra was not flown again until 24
July.

The squadron, which ended its association with Lincolns during July
1951 when the last Lincoln B.2 4A departed, built up its Canberra
strength slowly. Authorised to have ten B.2s, it still had only three by the
end of August, four by the end of September, six by the end of October
and nine by the end of the year, when it was still the only Canberra
squadron in Bomber Command. But from the start, it operated its
aircraft intensively on Service trials and operational wraining.

What was the role of the Canberra squadrons considerd to be?

' CC(52) 3ith Conelusions, Min 3.
2 C(52)187.

102

SECRET



SECRET

The first four of these = Nos 101, 617, 12 and 9 - were all formed (in
that order) at Binbrook: the fifth — No 109/105 - at Hemswell; the
reconnaissance squadron — No 340 PR (MR). which did not in fact
receive its first PR.3 until December 1932 — at Benson: the seventh — No
50 —at Binbrook: and the eighth — No 139 —at Hemswell. The AOC in C
Bomber Command (Air Mshl Sir Hugh Llovd) had expected to have ten
Canberra squadrons by the end of 1952. Referring to the expansion plan
in a letter 10 US of S on 4 October 1931 he said: “Plan "H’ shows mv
Command as being equipped with ten Lincoln, eight Washington and
ten Canberra squadrons by December 1932. My Lincolns will be
cquipped with H2S Mk 4A.', myv Washingtons with APQ 13% and the
Canberras with Gee-H. These are all radar methods of bombing. .. ."

In a directive from CAS on 20 March 1950 the AOC in C had been
told: "Your principal effort is likely to be directed against targets within
250 miles of the Rhine so that full advantage can be taken of maximum
bomb-loads and navigational aids to bombing™: and in a note of 1
March 1932 on British Bomber Policy? CAS said that “the ultimate
build-up of the [bomber]| force under Plan H (extended) aims at the
provision of 560 light bombers and 132 medium bombers.* All the light
bombers are committed to the support of Saceur and in fact constitute
the main part of his striking force”. He described the Canberra as “a
good modern light bomber for tactical use at night and in bad weather
against airfields, communications, etc”. The Chiefs of Staff. in their
Report on the Size and Shape of the Armed Forces over the Three Years
beginning 1951/52, dated 12 October 19307, said that most of the 36
squadrons to which Bomber Command’s front line would be increased
by the end of 1933/54 would be equipped with the Canberra — “which
can only carry 7,5001b over a radius of 500 miles: and its hitting power
will be small in relation to its commitments in support of the defence of

iy

the UK and the land battle in Europe™.

UMK 4A (or IVA) was one of the variants of radar bomb sight, in the Lincoln Mk 2.

2 APQ 13 was the American version of the British H2S radar.

Y Described in o covering note 10 VCAS as “CAS’s counterblast to the PM's doubts about
the need for a bomber force”™. After the loss of the prototvpe Valiant on 12 January 1952
Winston Churchill had minuted S of § for Air on the 17th: "I suppose we have lost a quarter
of a million pounds. This is a heavy blow 1o all that line of Air thought who argue that
Britain should plunge heavily on the largest class of Air bombers. The Americans will do this
and also have the things o carry. We should concentvate not entirely but far more on the
fighter aircraft we need 10 protect ourselves from destruction. I am not at all comforted by
the assertion that you are going to make a lot more Valiants. .. ™.

+ The terms “light” and “medium” followed the USAF categorisation referring to radius of
action = light, less than 1,000nm: medium. 1,000-2,500nm.

3 COSGWH0Y, in VCAS folder Defence Expenditure = Size and Shape (AHB IDY/11/1 Pt

)" The medium bomber force was also likely to be involved. “Although the Canberra Light
Bomber Force is part of RAF Bomber Command”. VCAS wrote to § of § on 20 January
1956, “it is wholly assigned to Saceur except for the Marker Squadrons. The Medium
Bomber Force is retained under HMG's control but the Minister of Defence agreed on 17
December 1953 that onc of its primary tasks in war would be retardation operations
designed to assist Sacewr” (file on US/UK strike plans, in AHB IDY/240/16 - Co-ord of
L K/US Sirategic Bomber Foree).
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The build-up of the Canberra light homber force directly reflected
the pledge made by Britain to the North Adantic Council at its meeting
in Brussels in December 1950 “to strengthen the defences of the free
world”, as the Prime Minister (Mr C R Autlee) put it in a statement on
the defence programme in the Commons on 29 January 1951". Writing
10 S of S for Air (Lord De L'Isle and Dudlev VC). who had asked him
about the assumptions on which the projected size and shape of the
RAF in 1955 were based, CAS (MRAF Sir John Slessor) had said on 10
March 1952 that the RAF were “the only people (apart from the
Americans) who could make a serious bomber contribution to Nato™.
Because the Washingtons and Lincolns were obsolescent and the Valiant
had not flown (though a small order had been placed "off the drawing
hoard”) and “the only other bet was the Canberra”, “we ordered as
many of them as we could get to built up a first-line force of 360 in the
UK, all for the support of Shape. . . .”* (This figure, however, "plus 6+
in the Middle East where we had nothing but 16 obsolescent Brigands®™,
he subsequently said would be reduced “to provide for the new
mediums”).

Thus from its inception the RAF Canberra force was committed to
the defence of Europe®. Initially all its main force squadrons were based
in the UK; not until August 1934 were the first Canberras deploved to
Germany, and even so, they were still operationally controlled by
Bomber Command. A full list of Canberra squadrons, showing when
they were formed and what aircraft they operated previously, is given in
one of the Appendices.

By the end of 1952 there were six bomber and one PR Canberra
squadrons. By the end of 1933, an impressive year for the Canberra
force, there were 17 bomber and three PR squadrons: and by the end of
1954, 24 squadrons (all bomber except for one PR squadron) in the UK
and three in Germany, the latter being described as “under overall
policy control of Bomber Command but under day-to-day operational
control of 2nd TAF”. The Canberra LBF reached its zenith at the end
of April 1955, with 305 on hand, equipping 23 squadrons in the UK
and four in Germany. Until June 1954 the force had been entirely
composed of B.2s, but on the 11th of that month No 101 Sqn. which
had been the first to be equipped with Canberras, collected its first B.G -
a mark which had more powerful Rolls-Royce Avons and greater fuel
capacity.

No 101 Squadron’s original conversion on to Canberras had taken a

! Commons Hansard Col 579.

 The Plan H expansion programme for the RAF.

3 “The light bomber component of your force will be operated wholly in support of the
Supreme Allied Commander, Europe, and controlled by vou on his behalf” (Command
Directive from the CAS (Air Chf Mshl Sir William Dickson) 1o the AOC in C Bomber
Command (Air Mshl G H Mills), 13 May 1953 in Medium Bombers — Future Requirements
(ID3/942/9 Pt 1)).
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long time because there were delavs in production of the aircraft'. Thus
although thev received their first B.2 in Mav 1951 it was not until the
end of that vear that thev completed re-equipment with ten aircraft and
crews. The administration of the jet conversion flight at Binbrook was
then handed-over to No 617 Squadron. the second squadron to be
converted. The crews, originallv planned as three-man, became two-
man during 1951, This followed a decision by the AOC in C Bomber
Command (Air Mshl Sir Hugh Llovd) in June of that vear. On the 22nd
he wrote to CAS (MRAF Sir John Slessor): “Thank vou for vour letter of
13 June ... in which vou asked me 1o consider the two alternatives. ie two
or three in a crew for a Canberra. 1 accept the recommendation that we
should plan for a crew of two.™

It was in the carly vears of the Canberra LBF, also. that the decision
was made to classity crews into select. combat or non-combat categories.
In a directive of 4 July 1952 10 his two AOCs, AVM D A Bovle (No 1
Group) and AVM W A D Brook (No 3 Group). the AOC in C said that,
so that hie might be informed of the Command’s state of readiness. he
desired that all crews should be classified as select, combat or
non-combat from 1 Julv. An Appendix to the directive described the
qualifications for these categories, qualification being for a crew as a
team. Select crews were 1o hold their classitication for six months and
were authorised to land anvwhere outside the UK: combat crews were to
hold their classification for four months and could land in the UK and
Germany onlv: non-combat crews could land only in the UK. Squadrons
with less than four select or combat crews were to be regarded as
non-operational. Qualifications for captains of select crews included a
current green IR (instrument rating) and, for Lincoln and Washington
captains, 250hr on any four-engined aircraft, of which 125hr had to be
at night; and for Canberra captains. 100hr on type, of which 50hr had
to be at night. Other crew members had to have comparable qualifications.

A Crew Classification Scheme issued by HQ Bomber Command on
30 December 19533" revised a previous scheme of 14 September. It
outlined the Air Qualification for Combat and Select Canberra, Lincoln
and Washington bomb aimers, and combat and select standards for
pilots and navigators in low-level marker squadrons with Blue Shadow
(sideways-looking-search) radar.

P AMQLR for July-September 1931 (No 20) reported that “five Canberra aircraft have
been delivered to RAF Binbrook and the service trials of this aircraft are now under way.
The formation date of the first Canberra OCU [the original plan was to have two OCUs, but
this idea was subsequently abandoned| has been postponed until January 1952 due to delays
in Canberra production”.

* Although No 231 OCLU seems to have trained three-man erews and initially No 101 Sgn
had them (see subsequent references) two-man crews became standard on the squadrons. In
announcing a revised policy on Gee-H bombing on 11 Dec 33 HQ Bomber Command
(BCS.84547) said that two navigators were to be carried on all details involving the release of
practice or live bombs, the second being there “solely for monitoring purposes™.

S BC/S.84267 g,
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During 1951, No 101 Squadron had not only been engaged in
converting pilots to the Canberra but also in carrying-out intensive
flying trials “covering the complete operational range and performance
of the aircraft”, as well as testing a completely new range of flving
clothing'. When the squadron had been fully re-equipped with aircraft
and crews, the Air Ministry organised a Press visit to Binbrook in January
1952 and The Aeroplane reported®:—

“The introduction of the Canberra is more than a re-equipment
programme, and marks the start of the general expansion of Bomber
Command. Selected crews from existing Lincoln, and later. from
Washington, squadrons will convert on to Canberras to form new
squadrons, but the piston-engined bombers will remain in service with
Bomber Command until the introduction of the Vickers Valiant
multi-jet bomber. In the case of No 101 Squadron, commanded by S¢n
Ldr E Cassidy DFC, its Lincoln crews were strengthened by experienced
pilots from Bomber Command, many of whom had been flving
instructors.

“No wireless operator is carried in the Canberra B.2, which has a
crew of three — pilot, navigator/plotter and observer, each with a
Martin-Baker ejection seat. The observer acts as an assistant navigator,
and as bomb aimer when the target is reached. With the re-introduction
of the observer category into aircrew, the wheel has turned a full circle,
now that bomber crews are being reduced in size and individuals must
specialise in more than one task™.

Referring to the intensive flying trials, the magazine reported that in
accordance with a recent Air Ministry decision, [FTs of an entirely new
character “are 1o be made with all new aircraft in the future, as soon as
the first squadron is equipped” — a procedure which was later followed
in the cases of the Valiant, Vulcan and Victor squadrons. “With the
Canberra”, the report continued, “No 101 Squadron is flying at two or
three times the intensity of normal peacetime squadron routine. When
an aircraft is in large-scale production, it is preferable that any changes
found necessary under intensive operations should be incorporated as
soon as possible on the production line, rather than made retro-
spectively on a large number of aircraft in general squadron service.
This system of intensive flying trial should assist in accelerating the
re-equipment of RAF squadrons with aircraft ready for immediate and
effective operational employment.

“The Canberra, however, has proved exceptionally easy to service and
maintain, even though the squadron aircraft have been used on
intensive training and conversion. There have been very few snags or

! An article in Air Clues for January 1977 on 23 Years with the Canberra at No 231 OCU™
commented that students on the courses there, “coming as they did mostly from
piston-engined squadrons . . .. particularly the navigators, felt a hule like space cadets when
confronted with pressure-breathing equipment, bone domes. pressure cabins and ejector
seats”.

? Inits issue of 18 January 1932,
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detects in a total flving time during which six Rolls-Rovee Avon engines
have completed their overhaul life. In the large number of take-offs and
landings, there were no brake failures or hydraulic snags, and the
turnaround time between sorties compared favourably with that of jet
fighters”.

In its operational training No 101 Squadron. doubtless setting a
precedent tor the subsequent Canberra squadrons. concentrated on the
use of Gee-H equipment. In doing so it had to contend with some
unserviceability. [t should be remembered that the new jet bomber force
was being built up in manv wavs on a framework lett over from the
wartime force of Lancasters, Halifaxes and Mosquitos. On 20 April
1951 a note on Gee-H. the results from which were said to be “very bad”
and the equipment "quite frightful” - according to a leuer from the
AOC in ¢ Bomber Command to the Vice-Chief of the Air Staff (Air Chf
Mshl Sir Ralph Cochrane) on 30 March 1951, was sent to VCAS. This
commented that

“When the Gee-H organisation was disbanded at the end of the war,
the skilled operators and computers were lost to the Service or absorbed
in other jobs. Most of the equipment was put into store. We are now
suffering from the inevitable difficulties which arise in trying to get the
organisation re-started.

*As regards the technical aspect. CEE (Controller of Engineering and
Equipmeny) is working closely with Bomber Command, and are giving
the matter their close attention. CEE appears to be sanguine that, as the
defects due to long storage are progressively removed, the reliability and
technical accuracy will steadily improve™.

However, a more hopeful note about Gee-H was sounded by VCAS
later that year when in a minute of 21 September 1951 to ACAS(OR) he
said: "My own feelings are that Gee-H has surprised us by the accuracy
which can be achieved, now that crews know how to use the set: but that
the serviceability is bad and will never be good, but with growing
experience will undoubtedly get better. Nevertheless, we must consider
seriously how quickly we can replace it by a better equipment™.

During 1952, Bomber Command formalised Canberra training by
opening a Canberra OCU (Operational Conversion Unit), No 231
OCL, at RAF Bassingbourn.

No 281 OCLU was authorised to form by a Headquarters Bomber
Command Organisation Memorandum No 54/51 of 1 December 1951;
it succeeded No 237 PR OCU. which was disbanded, and the official title
of the new unit was No 231 OCU RAF Bassingbourn. In its ORB for
December 1951 its title and task were set down as "Bomber Command
Operational Conversion Unit. Training pilots, navigators and radar
operators to reinforce PR and light bomber squadrons at home and
overseas”. Initially the unit operated with Mosquito and Meteor trainers
and PR aircraft. In January 1952 its ORB reported that “most of the
flying carried out in Meteor 7 aircraft this month has been devoted to
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instrument flying and standardisation of instruction preparatory 1o
Canberra flving”. During February the unit carried out acceptance
checks on its first two Canberras. In March (the ORB reported) the
conversion of instructional staff on to Canberras continued satis-
factorily; a high aircraft udilisation figure of 89hr 50min on the two
Canberras was achieved. During April, Canberra familiarisation flving
continued, all the instructors completing one night solo. 'The unit's
aircraft establishment was to be 26 Canberra B.2s and four PR.3s. In
May, further intensive Canberra flving was carried out. providing
experience for the instructional staff, and day visual bombing exercises
were completed.

By June 1952 No 231 OCU had gone into business with its first two
Canberra courses, the first of which assembled on 27 Mav and the
second on 24 June, and the number of B.2s on the unit had risen to 14,
The first course, totalling five crews, passed out on 26 August: by that
time, with the aircraft establishment still at 26, there were 21 B.2s at
Bassingbourn. The second course (nine crews) passed out on 17
September, and at that time the OCU was still converting crews to
Mosquitos. The Mosquito task, however. gradually diminished and by

July 1933 there was only one 'I.3 left on the unit. By that date there was

an establishment for 30 Canberras; there were 30 B.2s on strength plus
a T4 trainer and ten Meteor 7 trainers. The unit’s flving task put
considerable pressure upon the engineering staff and the groundcrew —
particularly the latter, who.

“largely National Service and poorly paid, worked in primitive
conditions from unheated, poorly lit and unsanitated dispersal huts.
They were under constant pressure to produce serviceable aircraft for
the intensive flying effort. . ..

“Shortage of components and inadequate stock control necessitated
frequent ‘robbing’ of items from one aircraft to make another
serviceable for the flying programme. For example, bomb racks were so
scarce that if an aircraft became unserviceable before flight, the crew
had to wait for a second aircraft 1o be armed from scratch with the
bomb rack from the first”.!

No 231 OCU seemed to have been operating the three-member crew
configuration — one pilot and two navigators — during 1952 and 1953,
certainly from the sad statistics of the fatal accidents which occurred on
the unit. On 19 December 1952 a Canberra crashed just after take-off
and all three crew members were killed, the aircraft being destroyed.
On 16 February 1953, at night, a Canberra crashed at Croydon Hill,
again with the loss of its three crew members. On 7 April 1953 a Meteor
crashed during local night flying and the pilot was killed. These
accidents may well have been due to the comparative inexperience of
crews passing through OCU compared with the aircrew who formed the

! 25 Years with the Canberra at No 231 OCU™, by Fk Lts A D Cloag and ¢ M F Webster
(Air Clues, January 1977).
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first Canberra squadron at Binbrook.!

On the other hand. the good flving characteristics of the Canberra
were illustrated in an accident to a B.2 from Bassingbourn on 11 August
1953 when both engines cut at 15,000 feet after steep turns (according
to the ORB). The pilot was unable to relight the engines and the aireraft
was force-landed near Debden without injury o its crew members. The
accidents which occurred should be set against a monthly flving total by
the OCU of approximatelv 1.000hr, By the end of 1953, 23 Canberra
courses had been completed on the unit.

While the Canberra was noted for amiable aerodynamics, however. it
suffered from runaway actuator wim  problems from mid-1953
onwards, The first incident of this kind occurred on 26 July that vear,
and there were subsequently 30 reports? of serious actuator faults, 14 of
the incidents resulting from runaway tail trim — seven of them occurring
on Mk 2 Canberras with single-speed actuators and the others on
aireraft with two-speed actuators (Mks 4, 6 and 7). Five of the accidents
were fatal, and subsequentdy all Canberras with single-speed actuators
were grounded.

In one incident of this kind which occurred to a B.2 of No 231 OCU
on 26 September 1955%, three of the four crew members survived after
the wilplane actuator moved 1o the fullv nose-up position and the
aircraft become uncontrollable. But by rolling it into a steep turn the
imstructor “regained partial control until the two navigators had ejected
and the student pilot had escaped through the entrance hatch. He then
made a safe cjection himself, but was slightly injured during the descent
when his parachute became tangled with the ejection seat. The student
navigator's body was found still strapped into his seat; the remaining
two crew members landed without injury™.

One feature of the introduction of new jet bomber aircraft into the
RAF was that they were taken on trips abroad as soon as possible after
coming into service. This occurred with the Canberra, and later with the
Valiant and Vulcan. Thus during 1952 the AOC in C Bomber
Command, Air Mshl Sir Hugh Llovd. flew to the United States in a
Canberra on 18 April and returned on 9 May: then on 28 September he
went to Nairobi bv the same means, in %hr 55min. But the first
impressive show of strength overseas was put on by four B.2s of the
newly reformed No 12 Sqn, which left Binbrook on 20 October on a

It says much for the expertise of the flving instructors that the accident rate was not
higher in conditions which todav would be considered unacceptable”™ commented the article
on No 231 OCU in A Clues (previously quoted). pointing out that “on the flight safety side.
airfield and area radar had not vet appeared at Bassingbourn and landing aids were
primitive. The circuit normally included a mixture of piston and jet aircraft, with a wide
range of skill and experience in both the aircrew and ground controllers.” The authors
conclude that “perhaps inevitably the accident rate was high, with contributions both from
handling ervors and serious technical defects.™

2 See MoA file BUAIGO2 Aircraft Accidents = Policy. which contains a complete list of these
30 incidents.

Y No 1 Gp ORB. Sep 33,
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24,000-mile goodwill tour of South America led by the AOC No |
Group, AVM D A Boyle.! The third Canberra squadron to form, No 12,
had begun its conversion from Lincolns in March 1952, In August its
ORB noted: “All crews are now qualified in Gee-H bombing with one
exception. This crew is expected to qualify shortly”. During that month
the squadron had dropped 200 231b practice bombs — 140 by Gee-H
and 60 visually. By the time of FExercise Round Trip. the South
American goodwill tour, the newest Canberra squadron was opera-
tionally qualified.

Fach aircraft had a three-man crew (pilot. plotter and observer -
though the AOC had a second pilot and a plotter) and on the outward
flight AVM Boyle set up an unofficial record on 23 October of 4hr
27min for the South Atlantic crossing from Dakar to Recife. The
squadron ORB devoted five pages to a complete description of Round
Trip and subsequently Flight’s American correspondent reported® that it
had been very good for British prestige in Latin America, which
meant much in terms of goodwill and trade. He also made the point
that in some of the smaller Central American states the aircraft were
described locally as being American, because it was believed that only
the United States made jets; and he further commented that it was not
considered necessary to send out any spare Avon engines for the
Canberras — nor did they need any, and he regretted that this fact was
not publicised.

In addition to the prestige accruing from it, such an overseas trip was
useful in proving the new aircraft over long distances, and giving their
crews the experience of flying and navigating over foreign territory. It
was also a test of servicing the Canberras away from their home base.

After No 12, No 9 became the next squadron to be converted to
Canberras, receiving the first three of its new aircraft on 2 May 1952.
This meant that RAF Binbrook became the first station in Bomber
Command to house four Canberra squadrons — Nos 101,617, 12 and 9.

Another station in No 1 Group, Hemswell, then began to re-equip
with Canberras. In its case, however, the change was not from Lincolns
but from Mosquito B.35s — the two squadrons concerned, Nos 109/103
and No 139 (Jamaica), making up the Bomber Command Marker
Force. The former started its conversion on to Canberras in August
1952 and completed it during September. No 139 received its first
Canberras during November 1952, was somewhat delayed in its
conversions by bad weather — especially during January 1953, but in its
February ORB was able to record: “All crews are now converted to
Canberras”. The compiler went on to comment that “the general
opinion seems to be that the Canberra handles well on instrument
approaches and its single-engine performance is exceptionally good™.
Both squadrons subsequently took up their original role with the new

! Later CAS (1936-39) as Air Chf Mshl Sir Dermot Boyle KCVO KBE CB AFC.
? Issue of 17 Apr 33.
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tpe. forming a marker force in Bomber Command exercises.

A fifth squadron formed at Binbrook during August 1952, This was
No 50 and its first four crews came direct from No 231 OCU at
Bassingbourn, a fifth coming from No 101 $qn: another came from No 12
Sqn on 13 September and two more came from No 231 OCU on the
18th. The squadron’s first Canberra B.2 had arrived on 18 August.

Towards the end of 1952, No 340 (PR) Sqn. part of the Bomber
Command Strategic Photographic Force and originally equipped with
Mosquito Mk 34As, received its first Canberra PR Mk 3 at its base,
Benson in Oxfordshire. The squadron ORB for December 1952
recorded that “the first Canberra PR Mk 3 has been delivered. It is not
equipped with the necessary mountings for cameras and photographic
trials cannot vet be carried out. However, aircrew and groundcrew
conversion and familiarisation is proceeding”. Thus by the end of 1952
Bomber Command's Canberra force consisted of five Main Force light
bomber squadrons, two marker squadrons and the beginnings of a
Canberra photographic reconnaissance squadron. Official totals at the
end of the vear were 70 B.2s authorised and 48 on hand, plus eight
PR.3s authorised and one on hand. AMQLR for Oct-Dec 1952
reported:—

“The tive Canberrasquadrons at RAF Binbrook. Nos 9, 12, 50. 101 and
617, are now equipped to eight UE and are carrving out full operational
training. The two Light Marker Force squadrons, Nos 109 and 139, at
RAF Hemswell have been equipped to eight UE and 109 Sqn crews are
carrying out operational training: some of the 139 Sqn crews are still
undergoing conversion training by the Jet Conversion Flight™.

During 1952 RAF Bomber Command experience of high-level jet
operations was increased when a special reconnaissance flight, known as
the Special Duties Flight, was formed at Sculthorpe (then a USAF base)
with three North American RB-45C Tornados, reconnaissance version
of the B-45 (four General Electric |J-47-GE-3 turbojet engines). whose
prototype the XB-45 had been the first American multi-jet heavy
aircraft to fly, on 17 March 1947 at Muroc'. The RB-45C was the high
altitude photographic reconnaissance version, with a crew of three
(pilot, co-pilot and photo-navigator) and five camera stations capable of
carrying ten different types of camera. The aircraft were equipped for
flight refuelling and the three RAF RB-45Cs were supported by six
USAF B-530 tankers. The loan of them had been offered by General
Hoyt S Vandenberg, Chief of Staff, USAF, in early 1951 to give the RAF
an experience of reconnaissance flying above 40,000ft, and the flights
made in them in 1952 —on 17-18 April and 12-13 December — were the
fastest and longest high-level sorties flown by the RAF in jet aircraft up
to that time. The captains were Sqn Ldrs ] Crampton (flight
commander) and W Blair and Flt Lt G Kremer; the sorties were flown at

U Janes All the World's Aireraft, 1952-53 edition.
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32,000-42,000ft, and their objectives were to obtain radarscope
photographs of potential targets in Western Russia — ie to obtain target
information for the V-force. Three routes were planned, one to cover
targets in the southern area and two to cover those in the northern arca:
and when the crews were briefed they received three separate weather
forecasts for each route — a genuine one and two bogus ones., one for
their Sculthorpe “cover story” and the other for possible Russian
interrogators (who were to be told they were on a met reconnaissance —
of the Black Sea in the case of the southern route and of the Gulf of
Bothnia in the case of the northern ones) should misadventure occur and
capture follow. In the event, all went well, and the first flights were
deemed to have been successful in their results, although weather and
engine troubles delayed their return to Sculthorpe: for about 20
minutes before the first aircraft (Sqn Ldr Blair) was due there low
stratus started to roll in from the North Sea, so he had 1o divert to
Manston. Sqn Ldr Crampton arrived during a temporary break in the
fog, so got in successfully; but Flt Lt Kremer, who had had to go into
Copenhagen because of engine trouble (icing-up of the fuel filters). had
to divert into Prestwick. The later flights were not so successtul. and
after them the AOC in C (Air Chief Mshl Sir Hugh P Lloyd) wrote on
16 December 1952 to the Commander, 7th Air Division (Maj-Gen John
P McConnell), to say: “I am only sorry that the operation ended as it did
- without the answers”.

1953 was an interesting year in the build-up of the Canberra LBF.
because for the first time squadrons began to be formed which had not
previously operated Lincolns. For example, at the beginning of the year
No 10 Squadron, whose previous existence had been in a transport role
(Halifaxes), was re-formed at Scampton, on 15 January. Its OI}I}
recorded that “the squadron commander, Sqn Ldr D R Howard DFC.
was posted in from RAF Binbrook where he had completed a tour of
duty as flight commander on No 101 Squadron. Eight crews, two from
RAF Binbrook and six from No 231 OCU, assembled at Scampton™-
During the year the run-down of the B-29 Washington force and the
re-equipment of its squadrons with Canberras started. The AMQLR for
January-March 1953 noted that “the run-down of the Washington
Force began on 1 March 1953. No 44 Squadron was the first to start
conversion training prior to re-arming with Canberras, and will be
followed by Nos 149, 57 and 15 Squadrons”.

No 44/55 (Rhodesia) Squadron, which during the Second World
War had been the first Bomber Command squadron to convert
completely to Lancasters (and which with No 97 Squadron made the
daring daylight attack on Augsburg' on 17 April 1942), became
non-operational during January 1953 owing to its conversion to
Canberras; and during that month its Washingtons were offered for

! Out of a force of 12 aircrafi only five returned. the CO of No 44 Squadron (Wg Cdr | D
Netteton) being awarded the VC.
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disposal among the other Washington squadrons of Bomber Command.
During the tollowing month it concentrated on jet conversion flving in
Meteors, and got its first Canberra B.2s in April. when it also became
the first Canberra squadron at Coningsby airfield near Lincoln. No 149,
the second Washington squadron to be converted to Canberras, was not
far behind, In Junuary 1953 its ORB noted: “The squadron has
completed its operational commitment on Washington aircraft and as
from 1 February will commence its re-arming with the English Electric
Canberra”™. Its pilots went to Hemswell for a short Meteor course and
thenee 1o Bassingbourn: its navigators went to Bassingbourn via RAF
Lindholme. the Command Bombing School. The compiler of No 1497
ORB had been alitde optimistic as to dates. On 3 February he recorded
that “after flving two Washingtons on Exercise King Pin on the night of
3 Februany all hving on the squadron ceased and the remainder of the
month was taken up with transferring the aireratt to other squadrons.
dealing with postings-out and preparing in generval for the arrival of the
Canberra aireraft, crews and equipment™. The Canberras, however, had
10 be moditied at Binbrook and the first did not reach No 149 at
Coningsbv until 17 April. three more arriving during that month. In
Mav two more  Washington  squadrons began o re-equip with
Canberras, No 37 receiving its first two B.2s on the 12th and No 15 its
first on the 20th,

T'he Canberra bomber build-up., which reached its peak in Apr 1955
when there were 300 of hoth marks on hand at bases, including those in
Germany, was comparable with that of Bomber Command in the
Second World War: for by then 27 squadrons had been formed — the
bomber aspect of the RAF part of the British rearmament programme
instituted afier the Brussels meeting of the North Atlantic Council in
December 1930, Thus by the time the second stage of Bomber
Command’s re-equipment began. with the appearance of the Valiants,
considerable experience in the operation of jet bombers had alveady
been gained by its flving and engincering personnel.

With its low wing loading and docile flving characteristics, the
Canberra was a well-liked aiveraft: as the first jet bomber in the RAF it
gave Bomber Command a pride and prestige it had lost in the vears
following the Sccond World War, when its aircraft became slow and
obsolescent. 1t carried a 6,0001b conventional bomb load: not until 1958
were Canberras armed with nuclear weapons, as will subsequently be
described. Powered by two Rolls-Rovce Avons, the Canberra was
manoeuvrithble enough for a formation aerobatic team to be formed (in
1056) with four aircraft, and for the LABS manoeuvre emploved by the
interdictor (B(1).8) squadrons in RAF Germany, as will subsequently be
mentioned. But the Canberras’ role was tactical: they were visualised as
hattlefield-support weapons, had the Warsaw Pact forces embarked on a
land invasion of Western Europe: though whether they would have
fared better than the Blenheims and Battles of 1940, considering the
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generous target area and large radar profile they presented. is an
arguable question. In the context of this history, which is concerned
with the RAF strategic nuclear deterrence role. thev represented a
stepping-stone in the build-up of the V-bomber force. particularhy in
providing high-altitude and jet experience for the crews to be
converted on to the Valiants, Vulcans and Victors in 1955-6-7.

By the end of 19535 there was a reduction in the Canberra B.6 force.
from six to five squadrons: as the A MQLR for Oct-Dec 14955 put it, “in
order to relieve accommodation problems at Hemswell and Binbrook and
to permit the timely formation of the H2S atuack wing of the Bombing
School. .. ."
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CHAPTER VI

V-BOMBERS’ ENTRY INTO SERVICE:
THE VALIANT SQUADRONS

Wittering has already been referred to as the home of the Bomber
Command Armament School and the repository of the first Blue
Danube atomic bombs in November 19533, The airfield was also to be
the site of the initial Valiant flving in Bomber Command, for a special
unit. No 1321 Flight, already reterred to. was formed there on 3 August
1954 to conduct trials of the Valiant on behalf of the Ministry of Supply.
Thus Wittering, as far as both weapons and aircraft were concerned.
plaved a pioneer part in the origin of the V-force.

Gavdon had a similar pioneer role, for on 1 March 1954 authority was
given for the opening-up of the airfield there! as the base for No 232
OCLU. where the fivst purely RAF flving on Valiants was to be done and
the first squadron (No 138) formed. betore it moved to Wittering. The
role of the OCU was to wrain Valiant crews. Unlike the Canberras,
squadrons of which were tormed before an OCU was started. the
V-bombers were introduced at OCUs wheve training began con-
temporancoushy with the arrival of the aircraft. Squadrons were then
formed as soon as enough crews had been wained: but it had been a
matter tor debate whether a Valiant OCU or a squadron should be
formed first®. In the case of the Valiants at Gavdon, the first squadron
was formed before the OCU. by a matter of weeks: No 138 was
established with etfect from 1 January 1955 and got its first aircraft on
8 February: No 232 OCLU was established on 21 February. The latter’s
task was to convert crews to the new wvpe, from that date onwards, and
also to conduct intensive flving trials with the Valiant.

While the V-force crews were formed at Gavdon. and later at
Waddington, their members had received initial training in their roles
elsewhere. As AVM S W B Menual, who as a Group Captain had
commanded the Bomber Command Bombing School at Lindholme
from 1937 to 1959, put it in his book Countdown: Britain's Strategic
Nuclear Forces:=*

' Originally completed in 1942, 3 had been o satellite for RAF Chipping Warden, base of
No 12 OTU which teained crews for Wellington s, From September 1942 it was controlled
by RAF Wellesbourne Mounttord and used by Nos 22 and 6 OTUs, In July 1945 part of the
airficld was used by No 3 Glider Training School in Flving Training Command. then it was
reduced to inactive status umil March 1954, when revived and developed on a large scale to
receive the first V-bombers.

2 There was considerable Air Statf discussion as to whether the first Valiant unit 1o be
formed should be a squadron o1 an OCU. A meeting held by DCAS (Air Mshl Sir Ronald
Ivelaw-Chapman on 26 June 33 decided in favour of a squadron, as far as nomenclature was
concerned: but its function would have 1 be combined with that of a development unit and of
a training unit.

*Robert Hale Lid. 1980, AVM  Menual later  became SASO at HQ  Bomber
Command, 1961-65.
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“To support the front line, there was a large training organisation
including the Bombing School, the Operational Conversion Units . . .
and a nuclear weapons school. . . ."

Earlier, he said that

“the Bombing School at Lindholme, in Yorkshire, where voung
aircrew were trained in the complex radar, navigation and bombing
equipment they would have to use on joining an operational squadron
in Bomber Command, was a very important link in the wtraining
organisation. On completion of the course at Lindholme, crew
members went to Gaydon or Waddington (later Finninglev) where they
joined captains and co-pilots for the remainder of their training as
complete crews. Lindholme had been specially prepared and equippec
to fulfil its important role in training the bomb aimers and navigators,
and as the build-up of the V-force gathered momentum, it worked at
very high intensity turning out the crews needed for newly formed
squadrons. Although the course was alveady long and demanding, it
was decided to add to it elementary instruction on nuclear weapons and
their effects,’ so that navigators and bomb-aimers, in addition to
mastering the intricate equipment of their trade, would also have a good
working knowledge of nuclear weapons. After all, they might one day
have to drop them in anger”.

Referring to the part played by Lindholme in the training of V-force
aircrew, A Review of the V-force, issued in March 1933 (previously
quoted)?, said that Valiant aircrew training began in earnest at Gaydon in
February 1955 and that “preparatory training on NBS and H258" was
“in progress at the Bomber Command Bombing School, Lindholme,
and in the H2S training squadrons at Hemswell™.

From the beginning of 1955 onwards Gavdon had as significant a vole
to play in the development of the V-force as Binbrook had had in the
creation of the Canberra force and Waddington was to have from 19356
onwards in the build-up of Vulcan squadrons — although no operational
squadrons were based at Gaydon, as at the other two airfields. After the
first Valiant (WP206) had been delivered there on 8 February 1955 the
first course on the type — of four crews who were to form the first flight
of No 138 Squadron — began on the 21st. Meanwhile, the Aircraft
Servicing Flight did a Primary Star Servicing on WP206, and the same
on the second Valiant (WP207) which had arrived on the 19th.

During its first full month of operation (March 1933) No 138
Squadron flew 58hr 40min with its two Valiants, two QFIs being
converted to the new type and the conversion of “A” Flight crews
started. At the same time, courses for airframe, electrical and armament
mechanics were being given in the Valiant Servicing School, and the
Intensive Flying Trials team were hard at work in the first three months,

! The first Nuclear Weapons Course at Lindholme was held from 8 10 12 Sep 58.
¥ BC/TS 84435 7 Mch 33.
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when approximately 400hr Hlying was completed.

In April, No 138 got four more B.1s — WP213, 212, 211 and 215 -
and did 52hr flving, during the course of which two “A” Flight crews
went solo; armament, instrument. electrical and radio instruction
continued in the Servicing School; and the IFT team produced detailed
and searching reports on aircraft performance.

One more Valiant (WP217) arrived at Gaydon during May and was
“temporarily allocated to No 138 Squadron pendmg re-allocation to No
543 Squadron” (as the ORB put it). No 343 was shortly to be formed,' as
the second Valiant squadron, the No 2 Valiant Conversion Course —
which began on 2 June — becoming its “A™ Flight. Its role was to be
photographic reconnaissance, with B(PR).1s. During July "A" Flight
got its full establishment of four aircraft — WP217, 219, 223 and 221 -
and its four crews did their first solo on the type. In August the total of
Valiants at Gavdon increased to 11 and No 3 Conversion Course, which
began on the 25th. consisted of "B” Flights of Nos 138 and 543
Squadrons. About halt the hours flown during this month were devoted
to practice formation for the SBAC Display at Farnborough in
September: “training suffered severely”, the ORB commented, quoting
the flving hours' totals as +44hr training and 43hr formation. In the
latter month there was an even larger imbalance: out of 16%hr total
flying, 87hr was spent in formation, 55hr on training and 27hr on
“other” flving.

It was not until 16 November that “A™ Flight of No 543 and “B"
Flight of No 138 Squadrons left for their respective operational bases,
Wyton and Wittering.

No 138 Squadron had moved to Wittering on 6 July; this is recorded
in the squadron ORB, but not in that for RAF Gaydon/No 232 OCU -
though the latter does record that "B” Flight of 138 Squadron started
its conversion training on 25 August, in No 3 Valiant conversion course.

On 11 December “B" Flight of No 343 Squadron, their conversion
training complete, left Gavdon for Wyton; and by that month over 500
pupils had passed through the Servicing School for courses in airframe,
electrical equipment, engines, armament, instruments and radio. These
inevitably rather dreary dates and figures do indicate, however, the
logistic problems involved in introducing into RAF service the most
complex type of aircraft it had so far operated — the Valiant, first of the
V-bombers, which was to be used over the next ten years in the bombing,

strategic reconnaissance and tanker roles, and also to test-drop the
British atomic and hydrogen bombs.

The three stations where the Valiants were first based -~ Gaydon,
Wittering and Wyton, all in No 3 Group of Bomber Command - formed
the foundations for the V-force which started to come into being during
1955. By the end of that year the first two squadrons, Nos 138 and 543,

' Its official date of formation was 1 Apr 33 (AMSO Quly Liaison Report No 35 - Quarter
ended 30 Mav 35).
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had been inaugurated at Gaydon, where Valiant intensive flying trials
were done and where No 232 OCU was in full swing training air and
ground crews.

At Wittering, No 138 was established as the first operational Valiant
squadron; and there too was the Bomber Command Armament School,
possessor of all knowledge and experience of atomic bombs in the Royal
Air Force and holder of existing stocks of weapons, the Bomber
Command Development Unit — whose functions (as has already been
stated) were to undertake trials of aircraft and ancillary equipment and
to study tactics and operating procedures —~ and No 1321 Flight.
engaged on Blue Danube trials.

At Wyton, with the establishment of No 343 Squadron there, a
long-range element had thus been added to Bomber Command’s
photographic reconnaissance capability. When the squadron was in .lhc
course of working-up at Gaydon its ORB had recorded (during
October) that it was “part of Main Force Bomber Command Strategic
Reconnaissance Photographic Wing”. Its move to Wyton was mainly
made during November, though the four crews of “B" Flight moved
there in December when their conversion at No 232 OCU had I)c.en
completed. Squadron strength increased gradually during 1956. With
an establishment of eight Valiant B(PR).1s, it had seven by March —a
month during which one of its aircraft did NBS/H2S clearance trials —
and ten by April. )

When No 138 Squadron made the move from Gaydon to 18
operational base, Wittering, its first four Valiants flew in there on 6-"!"‘"
having been preceded by an advance party to set up the administrauve
headquarters. At Wittering, No 138 encountered the genesis of the
Bomber Command V-force — the Command Armament School.
repository of RAF knowledge of atomic bombs; the Command
Development Unit; and No 1321 Flight, engaged on Blue Danube
trials.

As has been mentioned in an earlier chapter the new squadron lost one.
of its Valiants, and all the crew aboard, in an accident at Wittering only
three weeks after arriving there. On 29 July at 0917 hr Sqn Ldr E R
Chalk and three other officers (Flt Lt A G Allen — the S‘l"‘ad_ron
engineering officer who was acting as co-pilot, Fg Off T S Corkin -
navigator, and Plt Off A R Lyons - signaller) took off on a cross-country
flight. Soon after becoming airborne their Valiant B.1, WP222, “'f?m
into a left-hand turn, which continued through 300°, in a descendmg
attitude, until the aircraft struck the ground at a speed estimated as
about 300kt only some three minutes after take-off. During ‘h'f
descending turn the aircraft door was jettisoned and though one crew
member, Plt Off Lyons, baled out he unfortunately did not survive.

A Court of Inquiry expressed the “firm opinion . . . that the accident
was due to the aileron trim tab being in the fully up position, and that
this was caused by a runaway actuator”. It recommended that “the
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aileron trim tab setting should be limited so that, when flying in power,
the aircraft can be controlled up to its maximum design speed”. The
Court made a further recommendation about emergency escape from
Valiants — that “further investigation be conducted into the general
problem of abandoning the Valiant aircraft when the aircraft is in an
unusual attitude, as in this case: also to see if the arrangements for the
crew cannot in some way be improved. At present the fact that it is so
difficult for the crew to abandon aircraft to some extent negatives the
provision of ejector seats for the pilots™.!

This was the first RAF Valiant to be lost — the prototype, WB210, had
been lost three-and-a-half vears earlier on a test flight on 12 January
1952 when an engine fire developed during relight trials. On that
occasion all the crew abandoned the aircraft — the rear crew members
through the doorway and the two pilots by ejection — but the co-pilot,
Sqn Ldr B H D Foster, was unfortunately killed when he struck the fin of
the Valiant after being shot out of his cockpit, because the aircraft was in
adescending turn.

The provision of escape facilities in the Valiant, Vulcan and Victor was
Lo cause controversy later in the history of the V-force.

During the first half-year of its existence at Wittering, to the end of
1955, No 138 Squadron was chiefly engaged on engine proving trials:
the first Valiants had Rolls-Royce Avon 20101s — developed from RA14s
of 9,5001b s.t. These were known as “Gold Seal” engines in the context
of the trials®. Far more hours were flown during this period on these
trials than for any other purpose, except for Operation Too Right, a
proving flight to the Far East. Thus as the end of October the ORB
reported that 58hr 48min had been flown on Trial 270 (the engine
trials), 37hr 02min on other sorties and 145hr 55min on Too Right,
which was concluded on 6 October. During November, 172hr were
flown on Trial 270 and 54hr on other sorties; and in December, 159hr
on Trial 270 and 54hr on other sorties — including, for example,
“continuation training, ILS. GCA, etc”. To give an even better idea of
the ratio, during this last month of 1955, out of a total of 48 sorties
flown, 31 were on Trial 270.

Operation Too Right demonstrated how, from its inception, the
V-force practised mobility. Its aim was “to provide a proving flight of
two aircraft to the Far East”. Valiants WP206 and WP207 left Wittering
on 5 September for Habbaniya, Iraq. groundcrew having previously
been positioned along the route®. They flew thence to Negombo, Ceylon
(WP206 having to have No 3 engine changed at Sharjah), with a
refuelling stop at Karachi; from there to Changi, Singapore, then to
Australia — which WP207 reached on 10 September, two days ahead of
its delayed partner. In Australia, both Valiants took part in displays at

! Court of Inquiry proceedings.
? Interview with Gp Capt U L Burberry. OBE, RAF (Ret). on 18 Nov 76.
* Report on Operation Too Right, App No 36 to No 138 Sqn ORB for October 1935.
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Sydney, Melbourne, Canberra, Hobart (Tasmania) and Adelaide, and
on 19 September flew to New Zealand. There they gave demonstrations
— over Christchurch and Wellington — then returned to Australia on
26 September, demonstrating over Brisbane and Amberley. Three days
later both Valiants left for Changi, and after primary inspections began
their homeward flight on 2 October. Flying via Negombo and Karachi
(for refuelling) they reached Abu Sueir, Egypt, on 4 Oclober. The
intention was for them to fly direct from there o Wittering: WP206 did
this and arrived back on 6 October, but WP207 developed a fault in the
transfer tank feed, diverted into El Adem and after refuelling reached
Wittering some three hours after WP206.

During this operation the Valiants were supported by a four-Hastings
transport force (two aircraft from No 24 (Commonwealth) Squadron
and two from No 47 Squadron), and the report said that it showed that
the Valiant was “capable of flying to high intensity, in a variety of
climates, without the immediate backing of a static base”. Also that, as it
developed, the thoughts of 'the aircrew became globally rather than
parochially inclined — suggesting that operations away from the UK were
“an essential part of the V-force aircrew’s education”.

The Operation was a very useful proving flight for the Valiant, its
engines and equipment. Th? diary noted that “of the components and
equipment carried in the aircraft the modified Avon engines, Green
Satin and STRI8B2 probably provide the most interest, and the
general results, in spite 9f unserviceabilities in WP206 [which had the
engine change at Shargah], are spfﬁciemly complete to prove the
efficiency of all three”. As to aircraft performance, “half-hourly
recordings were made on all flights and have been forwarded to the
Bomber Command Development Unit for analysis”. Green Satin, the
main navigalional aid. used, became unserviceable in WP206 after the
first 53 hours’ flying, but in WP207 “behaved magnificently
throughout the flight”. Likewise, STRISB? radio equipment “was used
continuously throughout the operation with good results™ in the latter
aircraft, but in WP206 became unserviceable after being used
continuously during the first 20 hours of the operation.

Although the experience gained in Too Right could not be said to read
ross directly t0 V-force operations from UK bases, it was valuable in
giving the Valiant 2 long \VOrlf-out under varied climatic conditions and
also in demonstrating what kind of support was required at bases along
the route to the Far East — thus providing information on provisioning
for future overseas (.leploymems. The Royal Air Force, and Bomber
Command, also gained .kudos from the publicity given to the
appearance of the first (1f its V-bombers in Australia and New Zealand.
The report noted that ‘lhe press gave very good coverage and were
particularly understanding abgut Security Regulations governing the
disclosure of detailed mformat.lon”. Flight recorded during the visit (30
Seplember 1955) that the Valiants’ first public appearance in Sydney

ac
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“aroused considerable interest”™, and the AOC in € Bomber Command,
Air Mshl Sir George Mills, went out to Australia at the same time in one
of the support Hastings and met the No 138 Squadron crews there.
Theyv were led by Sqn Ldr R G Wilson, OC ~A™ Flight,

Early in 1956 three more Valiant squadrons — Nos 214, 49 and 207 -
came into being and another Class 1 airfield. Marham, was added 1o the
V-force bases: until then it had housed four Canberra squadrons, Nos
35,90, 115/218 and 207. No 211 Sqn. based there, collected its first B.1
on 15 March from Gavdon: its CO. Wg Cdr L. H ‘Trent VC DFC.
captained the delivery tlight. On the 28th he participated, flving one of
214°s three Valiants. in a formaton Av-past — with aircratt from Wyton
~ for visiting Soviet Ministers. The new squadron’s role was to form
part of the Main Force of Bomber Command.

The fourth Valiant squadron to form = No 49, at Witering — had a
different, specialist role to plav: that of carrving-out “F* Series Trials
(Operation Grapple, the fivst live drop of British atomic bombs at
Christmas Island in the Pacific). Trs first CO was Wg Cdr K G Hubbard
OBE DFC., who took over in September 1956 from Sqn Ldr D Roberts
DFC AFC. who had commanded No 1321 Flt which did the Blue
Danube aerodynamic trials from Witering during 1953, The fivst sortie
recorded in the re-formed squadron’s ORB! was in Valiant WP201
which had heen No 1321 Flight's aircraft. No 49 therefore took on No
1321 wials role and  immediately started on  preparations  for
Operation Grapple®.

No 207s formation was the first instance of the conversion of a
Canberra into a Valiant squadron: untl February 1936 it had been
operating Canberra B.2s trom Marham. Towards the end of Mayv it
re-formed there as part of the Main Force, Bomber Command, and in
June began Valiant flving — its first five sorties being three delivery flights
and two continuation training exercises.

Two more Main Force Valiant squadrons came into being before the
end of 1956, both converting from Lincolns - No 148 forming at
Marham, on 1 Julv. its CO (Wg Cdr W | Burniett DSO DFC AFC) and
his crew collecting their first B.1 from Wisley on the 26th: and No 7 at
Honington — another of the Class 1 airfields — on 1 November, its CO
(Wg Cdr A H € Boxer DSO DFC) and his crew delivering their first

‘aliant at the end of that month®.

Thus by the end of 1936 the V-force had seven Valiant squadrons —
six in the bomber and one in the reconnaissance role, which was to be its
total complement of this type. These Valiants occupied four Class 1

' It had been operating Lincolns.

? During its first month's existence the ORB records meetings at the Air Ministry and with
Vickers-Armstrongs to discuss the operation,

* No 75 ORB records that “the first Valiant was collected from No 49 Sqnat Wittering by
Wy Cdr A H C Boxer DSO DFC and crew on 30 Nov. The arrival of this aireraft was 10 have
been the occasion for a small ceremony at which the AOC No 3 Group. AVM K B B Cross CB
CBE DSO DFC was to have been present but the aiveraft proved 1o be unserviceable....”
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airfields in No 3 Group — Gaydon (the OCU), Wittering. Marham and
Honington.

During 1956 also, Vulcans made their first appearance with the
V-force — on Operational Reliability Trials (see Chapter XI).

No 138 Squadron had another commitment during late 1935, in
addition to the engine trials and Operation Too Right — practising for,
and performing, fly-pasts during that year's SBAC Display at
Farnborough. Its ORB for August reported that “flving for the month
was almost entirely spent on fly-past practice for the SBAC. Show™: and
at the end of September the ORB noted that there had been a dress
rehearsal for the fly-past on the 5th (opening day of the Show). two
further fly-pasts being performed on the 6th and the 10th.
Subsequently, on the 13th, No 138 was visited by the Prime Minister (Sir
Anthony Eden), for whom a fly-past was organised; and on the 21st the
squadron’s CO (Wg Cdr R G W Oakley) demonstrated the Valiant at
Marham to the Netherland’s War Minister (Mr Cornelis Staf) and
other Dutch visitors, who were accompanied by the Under-Secretary of
State for Air (Mr George Ward).

Dispersal was an aspect of operations which was stressed very carly in
the existence of the V-force. Referring to “dispersal of the Medium
Bomber Force in war”, the AMSO Quarterly Liaison Report for the
quarter ending 30 September 1953' said that “with the deplovment of
the first V-bomber squadron at Wittering during July, urgent attention
is being directed towards drawing up detailed plans for the dispersal of
the MBF in war, or during times of international tension. The plan is
intended to give full effect to HM Government’s declared defence
strategy based on the deterrent value of the V-force. The majority of
Commands at home will be called upon to provide basic deployment
facilities for elements of the force™. The full implications of dispersal
are described in Chapter XVIII of this history.

! No 36 - A 232030/55.

? In the event there were 27 dispersal airfields. belonging not only 1o home-based RAF
Commands but in some cases to the Roval Navy and the MoA. in addition to the ten main
V-bomber bases.
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CHAPTIER IX

CANBERRA LIGHT BOMBER
FORCE DEPLOYMENTS

During 1954, as has been noted, the Canberrva light bomber force
grew towards its final size and shape: and on 23 August that vear the
first Canberra squadron was deploved 1o Germany: this was No 1149,
which went initially to Ahlhorn. By the end of the vear there was a total
of 24 squadrons. Main Force Canberras totalling 2141 19 of which were
B.6s, more powerful and with greater range than the B.2s The first
stage of Bomber Command’s post-war re-equipment programme with
jetaircraft had thus been completed and preparations were well under
way for the next stage — setting-up the medium bomber foree. That
vear's Statement on Defence, published on I8 February!', had been
quite unequivocal in its forecasts. "We intend as soon as possible™, i
said, “to build up in the Roval Air Force a force of medium bombers
capable of using the atomic weapon to the fullest effect™ and it added:
“atomic weapons are in production in this country and delivery to the
forces has begun™. The Canberras. however, constituted a conventional
bombing force. [t was not undl 1938, in Germany, that thev were givena
nuclear capability with American weapons.

By 1954, when the V-force was about to receive its first aircraft.
Bomber Command had built up a considerable body of experience and
operational knowledge of jet aiveraft with its Canberras: it was trom this
force that aircrew for the V-bombers were Largely 1o come. The Air
Ministry Quarterly Liaison Report for October-December noted that
“captains and navigators for the first Valiant squadron have been
selected and are now undergoing training with  Messrs Vickers-
Armstrong” and that “bomb aimers for the fivst Valiant squadron have
been selected and are now undergoing intensive electronics and radar
bombing training at the Bomber Command Bombing School at RAF
Hemswell”.

Another important development during this vear in planning tor the
future was that on 24 August authority was given for the formation of
the Bomber Command Development Unit at RAF Wittering, its main
tasks being to undertake trials of aircraft and equipment as directed.
and “10 study tactics and operating procedures and make recommen-
dations which will assist the C in C to fulfil his operational tasks with
the resources at his disposal™. At about the same time and on the same
station, No 1321 Flight was formed “for the purpose of conducting
special wials on the Valiant aircraft on behalf of the Ministry of
Supply”. Bomber Command was thus now urgently preparing tor the
build-up of its jet medium bomber force. armed with nuclear weapons.

P Cmnd 9075,
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The light bomber force of Canberras reached its peak size in 1956,
when there were 24 squadrons (five of B.Gs and 19 of B.2s) with a total
UE of 230 aircraft'. Describing its capabilities in a report to S of $¥ in
March of that year, VCAS said that the Canberras were equipped for
visual bombing from heights of up to 43,000ft: their only radar
bombing aid was Gee-H -~ "a ground-based aid liable to jamming™*.
VCAS'’s report went on to refer to a chain of stations in north-west
Europe extending to about 200 miles east of the Rhine, and said that
provided seven days’ warning could be obtained. plans existed to
position equipment at certain forward sites, extending this coverage.

The Canberras’ main radar navigational aid was Gee Mk 2. but
again the cover this provided was restricted (to the UK, France and
Germany up to a line Rostock-Magdeburg-Munich). Additional
navigational aids were Rebecca - fitted to all aircraft — and the radio
compass, with which a small number of Canberras were fitted for
operations overseas. But all these aids, like Gee-H. were liable to
jamming. Two of the B.6 squadrons were also fitted with Blue Shadow, a
sideways-looking search radar. None of the Canberras currently had
any RCM equipment, but could carry Window: a dispenser was being
developed, but could not be in squadron use before mid-1957.

Referring to the Canberras’ atomic potential, VCAS said that the
development of Red Beard [a tactical nuclear homb| was going ahead;
current estimates indicated that the first weapon would bhe available to
the Service at about the end of 1957. He added that English Electric
were working on a full trial installation of an American weapon? and
dropping trials from a partially modified Canberra were due to begin
shortly at RAE. It was proposed to modify the B(I).8 version first, as the
modification was simpler on this aircraft and would provide “an atomic
capability in the shortest possible time™.

Canberras were deployed to the Middle East theatres during 1937 by
the re-equipment of Venom squadrons — Nos 32, 73/6 and 249 in MEAF
and No 45 in FEAF — with B.2s”. The ME deployment stemmed from a
Baghdad Pact planning decision in May 1956 that the UK should
declare four light bomber squadrons to the organisation’s forces® and

! Most of the squadrons had a UE of 1en aircraft.

? In VCAS file Operational Readiness of the RAF (IDWOW/18 (P 1). S of S was then Mr
Nigel Birch and VCAS was Air Chf Mshl Sir Ronald Ivelaw-Chapman.

¥ The reliance of the Canberras on Gee-H limited their effeciivencess during the Suer
operation later in 1956, when Pathfinder Force techniques were re-introduced.

1 presumably the US Mk 7 weapon, with which Canberras were equipped from 1958
onwards (inilia]ly the squadrons in RAF Germany). is referred to here.

3 §ee Conversion of MEAF and FEAF Squadrons 1o Canberras — AHB HHH/272/3/12 Pis |
and 2. The first of four B.2s for No 45 Squadron arrived at RAF Tengah. Singapore. on 13
December 1937; one was delaved at Katunavake with a technical defect and wwo collided
when about five minutes away from the airfield. only two of the aircrew (Squadron Leader C
C Blount, the squadron commander. and his navigator Flving Officer ¥ N Buchan)
surviving (ORB, RAF Tengah, Dec 57). (See also page 127).

% Baghdad Pact - Planning (ID3/440/2 Pts 1-2).
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the Far East deplovment followed-on from the detachment of UK-based
Canberra B.6 squadrons from 1935 onwards during the Malayan
Emergency'.

The Baghdad Pact (Cento) Treaty had been signed in March 1955
when the United Kingdom acceded to the Turco-Iraqi Pact; then
Pakistan and Persia joined, making the Pact a five-power organisation,
and a permanent Council was established. In 1956/57 the United States
became a member of the Pact's Economic and Military Committees.
Following the Iraqi coup on 14 july 1938 and the fall of its Government
that country withdrew from the Pact, in March 1959, and on 20 August
the Pact's name was charged to Central Treaty Organisation, the
Secretariat-General and the Military Planning Staff moving their HQ to
Ankara in October.

When the Baghdad Pact had been formed the UK was the only
member country? which (as in the case of Nato in 1950-51) could
provide a bomber contribution. and in November 1955 the plans were
for two Canberra B.2 squadrons — totalling 16 aivcraft — to form in
the Middle Fast Air Force at the end of 1956. It was considered that
they would then. or shortly afterwards. be capable of carrying nuclear
weapons®. At the end of 1955, however, this view was modified to one
that “a real nuclear potential” could not be produced in MEAF before
1959, and this more realistic appreciation was confirmed in early
1956°.

It was in May of the latter vear that the idea of four light bomber
squadrons as part of the UK commitment to the Baghdad Pact was
considered and approved by the UK Chiefs of Staff®, and in July that
intention was confirmed: two fighter/ground-attack squadrons were to
be re-equipped in the near future and "at a later date two further
squadrons with Canberras™. This was the origin of the re-equipment
of the Venom squadrons previously mentioned — Nos 32, 73, 6 and 249
— with B.2s. This committal of four light-bomber squadrons to the Pact
was approved by the CoS on 13 July 1959.

The deployment of the first two Canberra B.2 squadrons, Nos 32 and
73, was mounted from Weston Zoyland, the base of two Canberra
squadrons, Nos 76 and 5427, and the first two B.2s sent to Cyprus,
WH870 and WK103 of No 32 Sqn. reached Nicosia on 3 March 1957
(subsequent flights were routed to Akrotiri). Two more B.2s arrived on
the 7th; on the 19th the squadron completed its move from Nicosia to
Akrotiri; and by April it had been equipped with eight aircraft. Its ORB

! Sce The Malavan Emergency 1948=1960 (MoD Jun 70).

? The US was never a full member.

* Brief for the CIGS in IDW/A4/38 (Pt ).

1 ACAS (P) Baghdad Pact Appreciation of the Military Situation, 23 Dec 55.

? JPS 18 January 56.

% COs(36) 270.

7 No 76 was involved in the Christmas Island (Operation Grapple) trials and No 542 was a
PR(MR) squadron.
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for February had commented:—

“No clearly defined operational policy exists at the moment, but a
preliminary directive from AHQ Levant lays down that crews are to
become familiar with ME air routes and are to attain a high standard of
visual bombing as soon as possible. A shallow dive marker element is to
be trained within the unit”.

No 73 Sqn flew out its first four aircraft to Akrotiri on 19-20 March
1957 and another four at the end of the month, completing the
Canberra move from Weston Zoyland. In its first month (April) of
operations from Akrotiri the flying had been “quite varied” (the ORB
noted) and included flights to El Adem, Malta, Aden and Teheran,
“giving experience to the crews . . . of their operational area”.

The other two MEAF light bomber squadrons, Nos 6 and 249, formed
and flew out from Coningsby in the summer and early autumn of
1957: No 6 arrived at Akrotiri in two flights, ‘A" on 15 July and ‘B’
on 1 August. No 249's departure from the UK was held up, however,
first by the fact that its Venoms were involved in Oman so consequently
its ground crews might not be back in Cyprus for the originally planned
arrival dates there in September, and secondly by non-receipt of a signal
in the Air Ministry and by fog in Lincolnshire: it eventually arrived at
Akrotiri on 16 October, its two flights having left Coningsby on the
same day with a two-hour interval between them!. Its arrival meant that
the station then housed five Canberra squadrons (four bomber and
one PR—-No 13).

The B.25’ role was a conventional bombing one, and although in
1958 references were already being made to “the theatre nuclear strike
force” in Air Ministry comments on Baghdad Pact air defence? it was
not until the squadrons had been re-equipped with B.6s in 1960 and a
tactical nuclear bomb (Red Beard) became available that the Akrotiri
Canberra squadrons achieved a strike capability.

While the Canberras sent to the Middle East represented a new element
in that theatre, those sent to the Far East confirmed an existing element,
the presence of Canberras in the offensive air support forces of
Operation Firedog from 1955 onwards®. These were B.6s of Nos 101,
617, 12 and 9 Squadrons detached from the UK to RAAF Butterworth
in northern Malaya for Operation Mileage, from March to August
1955. Canberra B.2s were then based in Malaya from the end of 1957
onwards, with the arrival of the first aircraft for No 45 Squadron at

! File I1H/727/3/121 Conversion of MEAF and FEAF squadons to Canberras.

* File Baghdad Pact - Planning ID9/4-40/2 (Pt 7). the comments being made in May of tha
year in reference to CMPS (Combined Military Planning Suaff) paper on Air Force
Requirements for the Baghdad Pact Area “Not Limited by existing potentials™.

¥See The Malayan Emergency 1948 — 1960 (MoD. June 1970).
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Tengah on 13 December!. its re-equipment (from Venoms) being
followed during 1958 by the re-equipment of Nos 2 (B) RAAF and 75
RNZAF Squadrons. As the official history ot the Malavan campaign®
puts it:—

“The potential air-strike force received considerable reinforcements
in the second half of 1938 with the build-up of the Commonwealth
Strategic Reserve in Malava but onlv o small part of this force was
actually required for the remaining offensive air support commiunents
in Operation Firedog®. The Venoms of No 14 (RNZAF) Squadron were
replaced at Tengah by the Canberras ot No 75 (RNZAF) Squadron on
1 July 1938, while Nos 2(B) and 3(F) Squadrons of the RAAF, equipped
with Canberras and Sabres respeciively, arvived at Butterworth on
11 November, where a small detachment of Bomber Command Valiants
was also deploved for short periods of two weeks at three-monthly
intervals (Operation Profiteer). The arrvival of these forces at
Butterworth restored the ability of the air forces 1o respond quickly 1o
bids for strike action in Northern Malava, that had been atfected by
the withdrawal of No 45 Squadron to Tengah in November 1957, but
such action was hardly ever requirved at this stage in the campaign . . .7

The re-equipment of No 45 Squadron was completed with the arrival
of its second flight at Tengah on 9 January 1938, but its B.2s were not
used in Firedog opervations until March, continuing until thev made
their final strike in August 1939%. The historian of the campaign
expressed scepticism about the Canberras’ operational value in
Malaya, saving® that they were “too elaborate for the task they were
required to carry out” and adding:—

“They carried half the bomb load ot Lincolns and their cruising speed
of 250kt at the optimum bombing height required morve elaborate
navigational aids and made map-reading impracticable and visual
bomb-aiming difficult. The pilot had a poorer visibility than in a
Lincoln and the Canberra could not be flown at night or in close
formation and could not be emploved in a strafing role. They suffered.
in common with all jet aircraft in the tropics, from a serious limitation in
their endurance at low level. which precluded the possibility of
postponing or delaving an air strike once they were airborne. This was a
serious disadvantage in the uncertain weather conditions of Malava,
especially in 1958 when Canberras were operating in the northern part

! Unfortunately an ill-fated arrival. a FEAF Press Release dated Friday, 13 Dee 37, stating:
“Two of three RAF Canberra twin-jet aireraft on a ferry flight from the UK to a Roval Air
Force station in Singapore this afternoon collided in dense cloud near Kulai in the Pontian
district of Johore. Each of the airevaft carried a crew of three. Two of the occupants. the
pilot and navigator. of the leading aircraft parachued 1o saferv...” (See also page 124).

# See note * on page 126.

* The campaign against Communist terrorists in Malaya lasted from June 1948 to July
1960.

1 FEAF News Service Release of Oct 60 in T3/ 140447 (P 1) Command Information
Office = RAF Tengah No 45 Sgn.

> In The Malayan Emergency 1948~60).
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of the country far from their parent base at Tengah near Singapore,
and was reflected in an increase in the rate of abortive air strikes when
they replaced Lincolns. When flown at their normal speed at low
altitudes the swirl vanes of Canberra engines suffered badly from metal
fatigue in the hot, turbulent air which also made flying conditions
difficult for their pilots. For those Canberras that were not fitted with
Godfrey air coolers, sun canopies, cooling trolliecs and external
compressed air supplies had to be emploved to combat the danger of
loss of bodyweight through sweating which could amount to as much as
3lb per sortie.

“Both from the point of view of maintenance and flving conditions
Lincolns were preferable to Canberras in the type of campaign that
prevailed in Malaya...”.

The Canberra squadrons at Akrotiri encountered different
environmental problems during 1958 — those of internal security
during the EOKA campaign and of a Middle East crisis centred on
Jordan and the deployment of British forces there. From that year
onwards, as a bomber wing they took part in MEAF, Cento and
Nato/Mediterranean exercises. In 1959-60 two of the squadrons, Nos 6
and 249, were given a target-marking capability by being re-equipped
with B.6s with Blue Shadow sideways-looking radar; then in 1961 the
re-equipment of the squadrons with B.15s (Nos 32 and 73) and B.16s
(Nos 6 and 249) began: these were conversions of the B.6 for NEAF
and FEAF, equipped to operate in the tactical nuclear or conventional
bombing roles, or as ground-auack aircraft; and in November of that
year Akrotiri achieved its nuclear storage capability for this B.15/16
force when on the 28th its Supplementary Storage Area was “taken
over and occupied”'. The Strike Wing, as the Canberra squadrons
then became, was operational from the station until early 1969, being
succeeded in March of that year by two Vulcan B.2 squadrons, Nos 9
and 35, as will be described in a later chapter.

! Station ORB.
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Weapons
All photographs are Crown Copyright

‘Fat Man’ - the American plutonium bomb dropped on Nagasaki, killing
23,753 inhabitants and wounding 43,020. It had no ballistic streamlining
and was described by aircrew of the B-29 which dropped it as ‘just a
huge iron cask’

‘Little Boy’, the U-235 bomb dropped on Hiroshima: like ‘Fat Man’, an
unstreamlined weapon
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Blue Danube, the first British atomic bomb (employing U-235), produced
after the successful Operation Hurricane test in the Monte Bello Islands
in October 1952 and issued to the Bomber Command Armament School,
Wittering, from November 1953

A sectioned model of Blue Danube: note the ballistic streamlining and
how the “ball” determines the size of the case
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The first RAF thermonuclear weapon - Yellow Sun Mk 1, the “interim”
megaton bomb designed after the Operation Grapple tests and issued in
1958

Yellow Sun Mk 2, the definitive British free-fall megaton-range bomb,
seen here on a Type L trolley
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Yellow Sun Mk 2 in a dissassembled state

-

Red Beard, the ‘tactical nuclear bomb’, on a Type J trolley
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Another view of Red Beard, giving an indication of its size

A Symonds Hoist, used for loading Red Beard 1(2:00()113) into a \;'iclor
B.1 of No 100 Sqn - denoted by its skull-and-crossbones badge
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Red Beard on a Type J trolley for lifting into a Vulean

\ f

WE177B 9501b retarded low-level weapon on an O trolley
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Another view of the 2,100lb Mk 43 US bomb
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Conventional
(1,0001b) bombs
being loaded: the
Victor could
carry 35 of these
in its capacious
bomb-bay
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A thermonuclear
explosion
photographed by
a Canberra PR.7
of No 58 Sqn
after a drop by
Valiant XD825
of No 49 Sqn on
8 November 1957
during the
second series of
Grapple trials

Vulcan B.2 depicted with two Douglas Skybolts, the US ALBM which

would have extended the QRA role of the V-force: instead, this was
taken over by the Royal Navy’s submarine-launched Polaris missile
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Avro Blue Steel being carried by a Vulcan B.2 of No 617 Sqn

A Blue Steel-armed Victor B.2, XL158, of No 139 (Jamaica) Sqn
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Low-level Blue Steel carriage by Vulcan B.2 XM572 of No 9/35 Sqns




SECRET

Victor/Blue Steel mating - with limited ground clearance

Blue Steel being lowered on to its trolley for Victor arming
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Vulcan B.2/Blue Steel weapon system

L
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Victor B.2/Blue Steel, the kneeling figures showing close ground clearance
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A Blue Steel being unloaded on to a trolley from an AEC Mandator
ten-ton guided missile transporter

i Wiy /s

A Blue Steel being refuelled in the HTP (high test peroxide) bay at
Scampton, base for the Vulcan/Blue Steel force
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Blue Steels in the servicing and storage bay at Scampton, their exposed
rear ends showing the Bristol Siddeley Stentor rocket engine which
powered them to the apogee of their flight path

v LN |1

Another view of the Blue Steel refuelling procedure: note the protective
clothing worn by the airmen
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CHAPTER X
THE SUEZ OPERATION

Although the compiler of the No 7 Squadron ORB had noted that its
aircrew “were warned to stand by for flying duties in connection with
operations in Egypt”, the newest Valiant squadron was not in fact called
upon to participate in Operation Musketeer (31 October to 6 November
1956). It could only have made a nominal contribution, however, unless
the operation had gone on longer, since at the time it only had one
aircraft and three crews.

Four of the six other Valiant squadrons participated — Nos 138, 148,
207 and 214, all of them Main Force squadrons. The other two, Nos 49
and 543, had specialist roles — nuclear weapon trials and strategic
reconnaissance respectively. In addition to the Valiants there were ten
squadrons of Canberras in Operation Musketeer: Nos 9, 12, 101 and
109 (all with B.6s) flew from Malta and Nos 10, 15, 18, 27, 44, 61 and
139 (all with B.2s except for No 139 which had B.6s and operated in a
marker role) from Cyprus. The Valiants' sorties over Egypt were the
first, and only, time these V-bombers ever bombed “in anger”.

Before referring to the exhaustive report made on Operation
Musketeer, the squadrons’ own comments — made at the time in their
ORBs — are worth noting.

Summarising its activities for October 1956, No 138 Squadron
recorded that

“the important event of this month has been the detachment of the
squadron to Luqa. Malta, and the subsequent bombing attacks on
airfields and military barrack areas in Egypt. On 31 October six crews
were briefed to carry out an attack on Cairo West airfield. Led by the
squadron commander, these crews took off during the afternoon but
after roughly one hour's flight all aircraft were recalled, as it was
believed that American civilians were being evacuated by air from that
airfield. After burning off fuel, all aircraft brought back their bombs
and landed safely. Later that evening two crews, captained by Sqn Ldrs
Wilson and Collins, carried out an attack on the airfield at Abu Sueir.
Both crews dropped proximity markers and 11,000Ib of bombs and
both marking [techniques similar to those used in the Second World
War being employed] and bombing were observed to be extremely
accurate. No enemy opposition, either by fighters or anti-aircraft fire,
was encountered by either crew.

“The squadron groundcrew were flown out to Luqa in Shackleton
aircraft and worked extremely long hours in a cheerful manner to keep
all aircraft serviceable. Before operations commenced, two aircraft took
part in an exercise from Luqa and two other aircraft carried out
bombing details at Filfla Island”.

No 138 was the only squadron to have its full strength of eight
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Valiants at Luqa; Nos 148 and 207 each had six and No 214 only four.
The three latter squadrons told their operational stories in ORB entries
for October 1956, No 148 noting that on the 31st it “hecame the first
V-force squadron to take part in operations by leading the attack against
Almaza airfield”. This was made "by five Valiants of No 148
Squadron and one from 214, four Canberras of No 109 Squadron and
three of No 12 operating from Malta. The visual marking was done by
Canberras operating from Cyprus'. Canberras from Cyprus also carried
out bombing on the same 1arget. Liule opposition was encountered.
There was light flak around the target arca but it was sporadic and well
below the attacking aircraft . . . . Intelligence reports stated that there
were ten Vampires, ten MiG-15s, ten [1-28s, nine Meteors and 31
twin-engined transports on the airfield . .. ."

Nos 207 and 214 Squadrons’ ORBs both referred to Operations
Goldflake and Albert — the former being a deployment to Malta as a
measure against a Pearl Harbour-type attack on Cyprus by Egyptian
forces, and the latter, sorties against Egyptian targets, — and the
compiler of No 214’s operational record® provided a vivid vignette of
the squadron’s experience in Malta when he wrote:—

“For the record, it is interesting to note that in spite of every
endeavour, it was impossible to discover throughout the long period of
standby at Marham just who the future enemy was likely to be.

“Crew-room diplomats and students of Middle East history were of
the opinion that Fighter Command and Jordan® would be arraigned
against Bomber Command and Israel. Other well-informed crew
members had little doubt that we were standing by to assist Egypt
against Israel.

“The looks and expressions of surprise can only be imagined when,
within two hours of landing at Luqa, all crews gathered in the Bomber
Wing Operations briefing room for the first operational briefing and
the curtains were drawn aside to reveal Egyptian airfields as the targets.

“Targets in Phase 1 were the Egyptian airfields operating Russian-
built I1-28 bombers and Mig-15 fighters and at dusk on 30 October
operations commenced.

“Airfields attacked by the squadron were Almaza near Cairo (on 30
October) and Abu Sueir (on 31 October). The aiming-points were the
runway intersections and crews were briefed to avoid the camp areas.
Further instructions were given that bombs were not to be jettisoned
‘live’ in case Egyptian casualties were caused™.

During Operation Musketeer the airfields on two Mediterranean
islands, Malta and Cyprus, were crowded with RAF bombers. On the

! Presumably by No 139 (Jamaica) Squadron with Canberra B.6s. the only target-marker
squadron at the time of the Suez operations.

2 Flying Officer R A C Ellicou.
% At the time of the Suez operations No 32 Squadron, with Venom FB.1s, was based at

Mafraq in Jordan.
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former, Luqa had 24 Valiants (the entire commitment of the V-force to
the operation) and seven Canberra B.6s of No 109 Squadron; Halfar
had 22 Canberra B.6s of Nos 9, 12 and 101 Squadrons. On Cyprus, a
59-strong Canberra force was concentrated at Nicosia — consisting of
Nos 10, 15, 18, 27, 44 and 61 Squadrons with eight B.2s each and No
139 (the target-marking squadron already mentioned) with 11 B.6s.

Operations against targets in Egypt, for the six-day period (31
October — 5 November) during which 131 sorties were flown from Malta
and 264 from Cyprus and 942 tons of bombs dropped, proved to be a
disappointing experience for Bomber Command — whatever excitement
there was at the time among the crews, either those with Second World
War operational tours behind them or those without wartime memories,
at the prospect of “live” bombing. In fact there were more hazards in
recovery to the island airfields than when over Egypt, where very little
opposition was encountered.

Abu Sueir, Almaza, Cairo West, Fayid, Kabrit, Kasfareet and Luxor
airfields were the chief targets, in addition to Almaza and Huckstep
barracks, El Agami Island (where a submarine repair depot was believed
to be located) and Nifisha marshalling yards. One of the many reports
written subsequently commented: “The operations over Egypt met little
opposition and the targets bombed were large and distinctive . . L

The chief themes of these reports were that the bomber force
was not geared to this kind of operation, and that its navigation/
bombing equipment was either not suitable or non-existent — not yet
having been fitted in some of the Valiants.

The Musketeer Report? said bluntly that “in July 1956 Bomber Com-
mand was ill-prepared to undertake a Musketeer-type operation . . . .
The Command was geared to a ‘radar’ war in Western Europe and
was not constituted nor organised for major overseas operations . . . .
The majority of the Valiant Force had neither NBS nor visual
bomb-sights and were not cleared for HE stores . .. ",

As for the Canberras, “the Canberra aircraft forming the bulk of the
force deployed are equipped only with Gee-H as a blind bombing device
and it was not possible to position ground-based beacons to give
coverage for this equipment over Egypt . . . . It was considered that it
would be prudent for the early attacks to be made at night and this
necessitated a reversion to the marking technique successfully used in
World War I1 ... "3,

Bomber Command nevertheless had to perform the tasks it was called
upon to undertake with the aircraft currently available, even though the
Canberras needed Gee coverage for efficient operation and many of the
Valiants were not fully equipped. Lincolns, which no doubt would have

! Appendix ‘C’ to 1395/S1/2/Air dated 16 Nov 56.

* AHB file 11H/272/3/40A: Musketeer Reports, which contains all the reports quoted from
here.

# The Techniques Used and the Results Achieved by BC during Operation Musketeer.
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done the job effectively (although vulnerable to jet fighters), had been
retired from front-line service by the end of 1935.

The Musketeer Reports commented critically on the bombing and
navigation equipment in the Valiants and Canberras at that time'. For
bombing, Valiants had NBSI1/Gee-H and T2 sighting head and
Canberras (both B.2s and B.6s) the T2/T3 bombsight and Gee-H. “Of
these equipments [Annex ‘G’ comments], it is understood that the
NBS initially had a fairly high unserviceability rate® mainly due to the
difficulties of servicing a new equipment away from the parent base,
and that serviceability later improved. Gee-H could not be used as there
were no Gee-H beacons in the Middle East. Thus the bombing
capability was reduced to visual bombings of target indicators in good
weather only with, in the case of Valiants, fixed sighting angles at all
heights, and in the case of Canberras the T2/3 bombsight, capable of
visual bombing at all operational heights . . .".

For navigation, equipment in the Valiants was NBS. Green
Satin/GPI(iv),> VHF, ILS and periscopic sextant; and in both marks of
Canberra, Gee-H, Rebecca Mk 4 and (“in some aircraft”) radio
compass. The Annex comments that “of these equipments, Gee and
Gee-H could not be used as there are no stations or beacons in the
theatre. Some Valiants had serviceable NBS. The range of Rebecca
Eureka was limited to 80 and 90 miles. This meant that the Valiants were
still capable of accurate navigation with Green Satin when sea states
were suitable and when NBS was serviceable, and of reasonably accurate
timing by monitoring the Green Satin by astro. The Canberras, however,
had to rely entirely on DR (dead reckoning) navigation monitored by
visual pinpoints and in a few cases by radio compass bearings. This was
a handicap to the Malta Canberras operating at ranges near their
operational radius of action at night, but navigation of Nicosia-based
aircraft on their relatively short sorties was not seriously affected”.

Two further observations, on recovery of aircraft by their island bases
and on weather during the operations, as well as a general
recommendation for any future “limited war” bomber operations, were
made in Annex ‘G’ to the Musketeer Reports.

On “the landing problem”, it commented that “with no accurate
navigation system covering the operational area and the landing bases,
it was not practicable to operate large forces from either base, as all
aircraft had to be brought overhead to establish position before they
could be separated for landing; this restricted the operational radius of
action of the Malta Canberra and Valiant forces™.

As to weather, “the...conditions prevailing in Cyprus and Egypt were

! Annex ‘G’ to ATF/TS.11/56 of 11 November 1956.

2 On the first sortie, against Almaza airfield. two out of the five No 148 Sqn aircraft
reported that their NBS was “unscrviceable™ and “not functioning properly™.

? Green Satin was the code-name for a navigation computer. operating on the Doppler
principle, providing a continuous and automatic measurement of drift and groundspeed.
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excellent throughout the period of operations. At Malta, local weather
conditions were sometimes bad and three raids had to be cancelled...”.

In conclusion, the report recommended that “if ‘limited wz.ar‘
bomber operations are again to be mounted it is considered essen‘tlal
that the force should have an all-weather bombing and navigation
capability....” )

Bomber Command itself produced a 15-page report, with eight
appendices, on the Suez operation', from which it is clear that this had
been an experience which led to much hard thinking ab(.)l{[
organisation, techniques, equipment and training. When the crisis
occurred, the Command “was capable of operating the two Alacrity
squadrons? in the Middle East at 96 hours’ notice”. For many reasons,
the rest of the Command “could not undertake such operations”
pending the positioning of the necessary equipment and supplies, the
preparation of additional marker aircraft and crews to enable the force
to operate independently of Gee-H, clearance of the Valiant for HE
bombs, the fitting of an improvised bomb sighting head to the aircraft
and training crews in visual bombing, recovery of the “temporary
leeway in Canberra visual training caused mainly by the grounding of B.2s
for actuator modifications and by the formation practice for the Royal
and Russian visits to Marham”, and the exercise of the whole force in
marker techniques.

On marking, the report said that no up-to-date photographs and
intelligence on targets were available for briefing marker crews;
marking equipment was inadequate — no flare clusters were available
and old wype flares had to be used; the flare carriage system was devised
and produced on the initiative of Bomber Command. Nevertheless,
“the marker technique was successful and 50 per cent of all bombs
plotted fell within 650yd of the target™.

Referring to aircraft recovery from sorties, it commented that this was
effected proficiently, GCA proving invaluable in Malta, where “the
prevailing weather. . . and . . . lack of an alternative overshoot airfield
equipped with a landing aid reduced the recovery rate”. In operations
from both Malta and Cyprus, “the bomber forces involved displayed a
very high degree of training and proficiency in operating at intensive
rates from congested airfields without an accident or incident™.

Among its recommendations for future limited-war operations, the
report suggested that the necessary overseas base, supply and servicing
communications facilities be provided: that suitable air-transportable
equipment should be developed; that Canberra effectiveness should be
improved “by the installation of navigation and bombing aids which are

' HQ Bomber Command Report on Operation Musketeer — BC/S.87926.

2 Alacrity reterred to two Canberra squadrons being on standby to reinforce MEAF.

* A major cause of Canberra fatal accidents atributable to technical reasons in the 1952-56
period was malfunction of the tailplane operating electrical system. resulting in runaway tail
trim actuators.
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independent of ground stations”, that adequate air transport should be
provided to airlift personnel and equipment in support of overseas
deployments, that “Command diversionary commitments such as
fly-pasts be strictly controlled and — when unavoidable — should not
involve unproductive flying”,! and that overseas reinforcement
squadrons should “undertake regular deployments to, and training in,
areas in which they may be required to operate”.

'A clear references to the “formation practice for the Royal and Russian visits to Marham™
referred to carlier. Four Valiants of No 138 Squadron had flown past the Queen at Marham
in July.
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CHAPTER XI

FIRST VULCANS AND VICTORS;
THE IMPROVED (B.1A) VERSIONS

As Gaydon had been the alma mater for all Valiant crews (and later was
to be so for Victor squadron personnel) so Waddington was the centre
for Vulcan knowledge. There, at No 230 Operational Conversion Unit,
the second of the V-bombers was introduced into service. Preparations
for this started in 1955, but because the Vulcan operational reliability
trials were done at A&AEE (Aeroplane and Armament Experimental
Establishment) Boscombe Down, the OCU did not receive its first
aircraft until January 1957. Some of the frustration felt by the unit’s
staff at the delay in getting its work going is conveyed by entries in the
Operations Record Book, which also voices criticism of the way things
had been done at Gaydon (No 232 OCU) in introducing the Valiant.

No 230 OCU had trained Lincoln crews at Upwood until January
1955, then in the middle of that year moved to Waddington and there
began to get organised for its new task - setting-up office
accommodation, refurbishing the ground school block, drawing-up
syllabi, drafting lectures and holding dummy courses attended by
members of the resident Canberra squadrons (Nos 21 and 27). The
unit's new CO, Wg Cdr F L Dodd DSO DFC AFC, arrived on 19
October and subsequently a Memorandum on the Formation of the
Vulcan OCU at Royal Air Force Waddington was prepared (dated 5
November) in which the unit’s aim was described as: “To train crews to
operate the Vulcan efficiently to its limits”. Copies of this paper were
sent to the Headquarters of No 1 Group and of Bomber Command. It
criticised the procedure followed at Gaydon: “At the Valiant OCU an
attempt was made to train crews for the first squadron concurrently
with staff for the OCU. This method inevitably delays the date by which
the OCU is ready to undertake its proper task; and in the haste to form
a squadron, or part thereof, it is possible that the OCU does not have
the time to discover the full capabilities, and limitations, of the aircraft
on which it is supposedly responsible for the teaching. This is a risk
which must be taken in war but may be difficult to justify in peace”. As
to the flying syllabus at Waddington, “it is proposed to take advantage
of the greater range of the Vulcan by including grid navigational trips to
high latitudes, as well as routine Mediterranean trips . .."; while as to
ground training, “. .. the Vulcan itself, compared with the Valiant, is
simpler in that it has an automatic fuel cycling system, and is devoid of
tailplane, flaps and manual reversion . . .”.

The Vulcan was given its Service release on 31 May 1956, as DOR(A)
(Air Cdre H ] Kirkpatrick) informed PS to CAS in a minute of 4 June', a

! In AHB file ID3/942/5 (Pt 2) Victor/Vulcan (B.35) Development & Production.
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release which, he said, “clears the Vulcan for speeds up to 0.98 indicated
Mach number. It also permits flying at up to 167,0001b all-up weight.
This is the weight with full internal fuel plus a 10,000lb bomb load...”.
As it happened, the official formation date for No 230 OCU coincided
with the Release: “Authority is now given”, said a postagram from the
Air Ministry to Bomber Command on 23 March, “for the formation of
No 230 OCU at RAF Waddington, equipped with 10 UE Vulcan B.1,
with effect from 31st May 1956”'. It was later agreed that the unit
should also have three Canberra T.4s.

The decision to base the Vulcan trials at Boscombe Down had been
taker; in mid-1956. A letter from SASO, Bomber Command, on 23 June
said:*-

“It has been decided that Operational Reliability Trials for the Avro
Vulcan are to take place at A&AEE Boscombe Down.

“Vulcan XA895° is to be detached from Waddington to Boscombe
Down for the duration of the trials, which call for 150 flying hours”.

SASO (AVM S O Bufton) added that the trials were to be carried out
“as intensively as possible”, with a minimum of 30hr per week as the
target. This trials flying was also to be “utilised fully by No 230 OCU for
the conversion of flying instructors”.

At the same time, the OCU was keeping a sharp eye open at
Waddington on what was going on at the A&AEE. The unit’s ORB
for April 1956 recorded that “heartening news was received from
Wg Cdr F L Dodd after a visit to Boscombe Down about the progress of
our first production aircraft, now undergoing acceptance trials with the
Boscombe Handling Squadron”. Then in May, pre-dating what SASO
said in his letter, the ORB quoted the Operation Order for the trials:—

“It has been decided that the Operational Reliability Trials for the
Avro Vulcan, involving about 200 hours’ flying, are to be carried out on
Vulcan VX895* at A&AEE Boscombe Down. All aircrew and servicing
personnel are to be provided by No 230 OCU™.

Before the new delta-wing V-bomber was in service, enthusiastic plans
were being made to show it around the world. In July the ORB
recorded:—

“The unit has been involved in the planning for two special flights to
be made by the AOC in C (Air Mshl Sir Harry Broadhurst) in a Vulcan.
One is a flight to the USA in company with two Valiants to observe the
SAC Bombing Competition, and the other is a trip to Australia and New
Zealand to participate in the Battle of Britain celebrations in these two
countries”.

Everything possible was to be done to speed the preparations:—

“As well as paper planning [the ORB recounted] a certain amount of

!0S9A file No A177010/53 No 230 OCU - Establishment of.

2 BC/87949 in A225139/55 Pt I Intensive Flying Trials Vulcan Aircraft.

3 XA895, seventh production aircraft, was allotted to the OCU on 16 Aug 56.
# This should be XA893: see subsequent reference.
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physical help has been given. A team of groundcrew from the station,
many of whom belong to this unit, has been detached to A V Roe Ltd at
Woodford to assist the firm in the fitting of Column 9 equipment!
[Green Satin ARI5851, NBS (H2S Mk IX and NBC Mk II), Blue Devil?,
Gee Mk III ARI5186, Marconi radio compass, radio altimeter, radar
altimeter, AMU Mk 1V, AMI, periscopic sextant Mk II and mounting,
STRI18 and ILS] to XA895 and XA897. This will considerably reduce
the period required by the technicians for the aircraft to be on the
ground after their delivery to the RAF. Also at the works is one airman
who has been painting station and unit crests and the C in C’s
markings on the two aircraft. .. .”

These two Vulcan B.1s were, in fact, the first two of their type to be
delivered to the Royal Air Force — allotted to No 230 OCU but initially
operated from A&AEE Boscombe Down. The ORB for August 1956
expressed some frustration at having two Vulcans on the unit strength
but not being able to fly them from Waddington, commenting: “The
drawback of having to operate the aircraft at Boscombe Down still
remains a major problem, particularly administratively, but it is one
which we must accept until the Operational Reliability Trials are
completed”.

September 1956 saw the first substantial amounts of flying by Vulcans
in the RAF. On the 9th, the planned trip to Australia and New Zealand —
Operation Tasman Flight — began (the other planned overseas sortie, to
the USA, had been postponed in August); and on the 20th, operational
reliability trials on XA895 began at Boscombe Down, 46hr 50min flying
being completed by the end of the month. No 230 were obviously
pleased about this achievement; as the ORB recorded: “When it is
considered that two Primary Star and one Primary inspection had also
been carried out during this ten-day period, it is obvious that a very
high utilisation rate indeed has been achieved. Although this reflects
favourably on the aircraft’s inherent serviceability it is largely due to
the unremitting efforts of the groundcrew, who have worked long hours
under difficult conditions to keep the aircraft flying.”

Operation Tasman Flight, in Vulcan XA897 which had been painted
with the station and unit crests and C in C’s markings, had as its aim
route-proving and survey to Australia and New Zealand. Aboard the
Vulcan were the AOC in C Bomber Command, Air Mshl Sir Harry
Broadhurst, flying as second pilot; four Squadron Leaders — D R
Howard (captain), E J Eames (navigator), ] G W Stroud (observer and
spare pilot) and A E Gamble (air electronics officer); and a civilian, Mr F
Bassett, representing A V Roe the manufacturers. Accompanying the

! Ie, equipment enabling the aircraft to fulfil its assigned task.

2 A minute of 20 Jan 55 from DMARD(RAF) to DOR(A) refers to “the question of
adopting Blue Devil in place of VSA for the V-bomber visual sight” and “an estimate of the
time required by the three firms to complete a trial installation of Blue Devil equipment”.
This was the T.4 bomb-sight to OR/3041 (file B.35/46 Medium-range Bomber — Type
Requirements. OR/299 - Vulcan (C48971/52/Pt IV)).
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Vulcan and under command of the AOC in C were three Coastal
Command Shackletons carrying technical support teams and equip-
ment, and a Canberra PR.7 flown by the PSO to the AQC in C, which
the latter would use as emergency transport to keep to the planned
itinerary should the Vulcan become unserviceable. In addition, Vulcan
XA895 at Boscombe Down was held in reserve to fly out in case XA897
became unserviceable for a long period. This did not occur, XA897
being “able to adhere precisely to its planned itinerary over a period of
23 days”! (the 9 September-1 October duration of Tasman Flight).

The Vulcan flew from Boscombe Down to Aden (Khormaksar) in 7hr
20min on the first day and on the second from Aden to Singapore (Paya
Lebar) in 8hr 20min. On 11 September it arrived in Melbourne
(Avalon), having flown from Singapore in 7hr 35min, and subsequently
visited Sydney (Mascot) and Adelaide (Edinburgh Field). At Sydney the
Vulcan did fly-pasts over RAAF Richmond and Bankstown, as well as
over the city and Mascot airfield; at Edinburgh Field a great deal of
servicing assistance was given by the ground crew of the Operation
Buffalo Task Force?.

On 18 September, XA897 went on to New Zealand - to Christchurch
(Harewood); and after departing from there on the following day for
RNZAF Ohakea it did a low-level tour of the South Island, flying at
2,000ft over the towns en route at precise times — which had been
announced in advance by local radio stations. On 19 September it flew
low level over towns in the North Island, achieving all its ETAs within
one minute. When the Vulcan landed back at Ohakea its tail parachute
was streamed “by popular request”, to make up for the disappointment
caused when this was not done on the first arrival there.

With its departure from Ohakea on 22 September for Brisbane
(Amberley), XA897 was homeward bound, flying on to Darwin the next
day and thence to Singapore (Changi). The report made an interesting
comment on the Vulcan’s landing at the last-named airfield: “Changi
runway is only 2,000yd® so it was decided to stream the parachute. No
difficulty was experienced and without harsh use of brake the aircraft
was stopped in about 900 yd. . . .” On the outward flight XA897 had
landed at Singapore’s civil airport, Paya Lebar.

Landing in Ceylon on 27 September was not, however, quite so
straightforward: “Because Negombo runway is only 2,000yd with
difficult approaches, it was decided to stream the tail parachute . . . but
as soon as it developed it immediately jettisoned, necessitating fairly
strong braking to bring the aircraft to a stop. The Vickers release unit
was found to be burnt out, which caused the parachute to jettison”. The

! Report on Operation Tasman Flight (BC/S89168/Ops. HQ Bomber Command, February
1957).

2 Operation Buffalo was code-name for the atomic bomb dropping trials in which Valiants
of No 49 Squadron were involved.

3 Compared with the 3,000yd, plus overruns, available at Class 1 airfields in the UK.
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report also commented that “during the flight to Negombo it was
hoped to make contact and speak to CAS by HF R/T. The necessary
arrangements were made”.

The hope was that these would result in a successful air-to-ground
conversation during the flight to Aden on the 30th; but the attempt was
abortive: “Contact was made with Farnborough by HF R/T, but before
arrangements could be made for the AOC in C to talk to CAS,
conditions deteriorated and further contact was arranged for the
following day™.

This was 1 October, the final day of Operation Tasman Flight, and the
report recorded:

“The aircraft was loaded to 168,000lb and take-off conditions were
much the same as they had been on 10 September.

“Contact with Farnborough was soon made on HF R/T and the AOC
in C had a conversation with CAS.

“Instruction to land at London Airport' had been received at Aden,
together with the procedure to be adopted. The flight was uneventful
until another Vulcan (XA895, Wg Cdr Dodd) made contact over
Sardinia and kept in company to the French coast.

“Vulcan XA897 crashed while doing a GCA approach at London
Airport.”

In the accident, which resulted from the aircraft touching-down
short of the runway during its ground-controlled approach, the four
rear-crew members lost their lives and the two pilots ejected safely.
After a Court of Inquiry had considered the circumstances and pre-
pared a report?, the Secretary of State for Air (Mr Nigel Birch) made a
statement in the House of Commons on 20 December 1956° clearly
describing the circumstances of the disaster and detailing subsequent
investigations into its causes. The Vulcan, he said,

“had left Aden at 0250hr GMT where the captain had been given
forecasts of landing weather at London Airport and certain other
airfields to which he might need to divert. He obtained later
information en route, including further forecasts for London Airport.
The last of these was given to him when he was over Epsom. This
forecast, which indicated broken low cloud, heavy rain and little wind,
with visibility at 1,100yd, proved an accurate description of the weather
actually experienced”.

The Minister continued:—

“The aircraft had ample fuel to divert, and Air Marshal Broadhurst
emphasised to the captain that he should divert if he was dissatisfied
with the weather conditions prevailing. The captain decided to make

! Where a VIP reception had been arranged for the Vulcan crew; see The Aeroplane for 5
Oct 56: “Unhappily, the disaster occurred while the distinguished party gathered . . . to
welcome the aircraft home was waiting in the VIP enclosure”.

2 DFS Accident File XA897; in 90/29 Aircraft Accident Vulcan XA897 (London Airport).

3 Commons Hansard 20 Dec 1956 Cols 1476—1479. Although the Court of Inquiry Report
had been prepared by 17 Oct 1956 there were some dissentient views on its findings.
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one attempt to land at London Airport. At about 1000hr, at a height of
1,500ft and about 5nm from touch-down, and with both altimeters
correctly set, the aircraft began its descent under the control of the
Talkdown Controller at London Airport. The captain set his ‘break-off
height’ at 300ft. That is to say, he intended to come down under the
talkdown control until his altimeter stood at 300ft and, if he then found
that it was not possible to make the landing, to overshoot at that height.
The GCA talkdown instructions were followed, with some undulation
relative to the glidepath and some corrections in azimuth, up to a point
about three-quarters of a mile from touch-down, when the pilot was
informed that he was 80ft above the glidepath. At this point the weather
was at its worst. The pilot received no further information on elevation,
and at a point about 1,000yd from the touch-down point and 700yd
from the threshold of the runway, the aircraft struck the ground. Both
main undercarriage units were removed, and the elevator controls'
were damaged. Subsequently the aircraft rose sharply to a height of
200-300ft, when it was found to be out of control. The captain then
gave the order to abandon the aircraft and himself used his ejector
seat. The co-pilot repeated the order and after trying the controls also
ejected. Within seconds of the order being given the nose and star-
board wing of the aircraft dropped and the aircraft crashed to the
ground. The remaining three members of the crew and the passenger
were killed instantly on impact.”

Referring next to subsequent investigations, the Minister said:—

“The Royal Air Force Court of Inquiry, which assembled the following
day, found nothing to suggest any technical failure in the aircraft
which could have contributed to the accident. They concluded that the
captain of the aircraft was justified in deciding to make an attempt
to land at London Airport but it considered that, in the circumstances,
he made an error of judgment in setting himself a break-off height of
300ft and also in going below that height. The Court drew attention,
however, to the facts that though the GCA controller informed the pilot
about seven seconds before the aircraft first hit the ground that he was
80ft above the glidepath, he did not subsequently advise him that he
was below it, and that after the aircraft had hit the ground he continued
his talkdown as if the approach had been normal. The Court concluded
that, since the aircraft was under GCA control, the failure of the
controller to warn the captain that he was going below the glidepath
was the principal cause of the accident.”

Having given the main finding of the RAF Court of Inquiry?, the
Minister went on to refer to the inquiry into the GCA system. He said:—

“On receipt of the Report, I referred the passages relating to the GCA

! The Vulcan B.1 had four trailing-edge control surfaces on each wing, the outer pairs
acting as ailerons and the inner pairs as elevators (A V Roe brochure SB.10 Issue 1, Jul 54).

2 With which Captain V A M Hunt, Director of Control and Navigation, MTCA, dissented,
issuing a separate statement.
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aspect to my right hon Friend the Minister of Transport and Civil
Aviation', who immediately arranged for an inquiry into the operation
of the GCA system to be undertaken by Dr A G Touch, the Director of
Electronic Research and Development at the Ministry of Supply.

“In a report which he submitted last week?, Dr Touch concluded that
there was no evidence of technical failure or malfunctioning in the GCA
equipment. His investigation confirmed that the pilot was not warned
by the GCA unit of his closeness to the ground, but despite a detailed
and exhaustive examination of various possibilities, Dr Touch was
unable to establish the reason with certainty. He thought that the most
likely explanation was that throughout the approach the controller
concentrated too much on azimuth at the expense of information on
elevation. He felt, however, that there were extenuating circumstances
connected with the unusual speed of the aircraft and the number of
corrections in azimuth. He also considered that even if a warning had
been given in the final five or six seconds of the ten seconds which, in
his opinion, elapsed after the pilot was told that he was 80ft above the
glidepath, it would have been too late.

“My right hon Friend the Minister of Transport and Civil Aviation
and I have given most careful consideration to these findings. We are
agreed that there was an error of judgment on the part of the pilot in
selecting a break-off height of 300ft and in going below it, and also that
the GCA controller did not give adequate guidance on elevation during
the descent and, in particular, that he was at fault in the concluding
stages in not warning the pilot that he was below the glidepath and
therefore dangerously close to the ground. The apportionment of
responsibility is difficult. I accept the conclusion of the Royal Air Force
Court, but neither I nor my right hon Friend feel able to define the
degree of responsibility precisely.

“It would be unjust to the pilot and co-pilot were I not to make it clear
in conclusion that it was their duty to eject from the aircraft when they
did. The Court of Inquiry were satisfied on the evidence put before
them that there could have been no hope of controlling the aircraft
after the initial impact. In these circumstances, it was the duty of the
captain to give the order to abandon the aircraft and of all those who
were on board to obey if they were able to do so. Both the pilot and
co-pilot realised when they gave their orders that, owing to the low
altitude, the other occupants had no chance to escape and they
considered that their own chances were . . . negligible.

“The House will wish to join with me in expressing regret that so
successful a flight should have ended so tragically and in tendering
sympathy to the bereaved.”

The last point the Air Minister made in his statement, about the

! Mr Harold Watkinson.
2 MTCA Report of the Special Investigation by Dr A G Touch into Certain Aspects of the
Accident to the RAF Vulcan . .. XA897 at London Airport on 1 Oct 56; HMSO '57.
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ejection of the two pilots from the Vulcan, was the only aspect of the
Heathrow accident which had a bearing on future operations by the
V-bombers — for means of escape for rear-crew members in emergency
at low altitude continued to be a matter for debate throughout the life
of the V-force.

On the day after the loss of Vulcan XA897 the Air Minister asked the
Air Staff to set out their policy on ejection seats, and DCAS (Air Mshl G
W Tuttle) replied on 15 October 1956 with a minute describing the
design arrangements for escape from the V-bombers. He recalled that
when they were “originally conceived between 1946 and 1947

“it was the intention that each of them would have a jettisonable
pressure cabin which would separate from the aircraft and then do a
parachute-stabilised descent. As design and development proceeded it
became clear that this facility could not be provided, and agreement not
to have a jettisonable cabin was reached in the case of the Valiantin June
1948, the Vulcan in May 1949 and the Victor in October 1952.

“In all three bombers the layout of the cabin, which was operationally
very satisfactory, made it impossible, for structural reasons, to produce
ejection facilities for aircrew other than the pilots. It was, however,
agreed to provide ejector seats for the pilots so that they could remain
with the aircraft longer and help the other crew members to escape.
Facilities for the other crew members were provided by means of side
doors in the Valiant and Victor and through an underneath hatch in the
Vulcan, which has virtually no fuselage.

“The result of this is that all three bombers and the developments of
them will, according to present planning, have ejector seats for the
pilots and escape by door or hatch for the three other crew members. A
trained crew takes approximately 20sec from the time the order to jump
is given until the last man leaves the aircraft, but it is important to
remember that it is unlikely that the three non-pilot crew members
would escape in conditions where high G forces are being applied
through battle damage or loss of control, when the aircraft is at a low
level. On the other hand, when the first Valiant had a fire in the air all
five members of the crew got out of the aircraft successfully at high
altitude — unfortunately the second pilot was killed by striking the fin'.

“I have discussed a possible modification plan for the V-bombers with
Mr James Martin? and with the Ministry of Supply, and am of the
opinion that it is certainly not impossible to incorporate ejection
facilities for the three non-pilot members of the crew of the V-bombers
...but the implementation of such a policy would naturally raise very
grave issues.

“The first issue is whether or not we would rather be right to go in for
such a policy, and the second issue is whether we could afford to do so,
both in terms of money and effort as well as in the delay of the V-force

! See page 59.
2 Of the Martin-Baker Aircraft Co, makers of ejection seats.
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build-up... A retrospective modification programme would naturally
be an immense undertaking but it is not technically impossible, and if
we do not go in for it we must realise what may be involved. My own
view is that we should not attempt to adopt such a policy...".

At No 230 OCU, regret was expressed on both professional and
personal grounds at the loss of such highly skilled crew members. Its
ORB for October 1956 noted sadly:~

“Overshadowing all things this month has been the disaster to
Vulcan XA897 on 1 October, which crashed at London Airport whilst
landing on its return from Tasman Flight, with the loss of four lives.
The captain, Sqn Ldr D R Howard DFC AFC, and second pilot, Air
Mshl Sir Harry Broadhurst KCB KBE DSO DFC AFC, escaped from a
low altitude by using their ejection seats. Sqn Ldr J G Stroud, pilot’,
Sqn Ldr E ] James AFC, navigator, Sqn Ldr A E Gamble, air electronics
officer, and Mr F Bassett, A V Roe’s representative, were killed in the
crash. Their loss is deeply felt by all members of the unit, and in one
blow the OCU lost the Senior Flight Simulator Instructor, the Chief
Navigation and Weapons Instructor, and the Senior Air Electronics
Officer.”

The Air Staff had made it clear that the accident did not affect plans
for forming Vulcan squadrons, which would go ahead as fast as
deliveries permitted®.

During October, operational reliability trials continued on XA895 at
Boscombe Down, and most of the No 230 OCU flying instructors were
converted to type on this aircraft by the CFI, Wg Cdr C C Calder
DSO DFC. On 8 November, the latter visited A V Roe’s at Woodford
to get up-to-date forecasts on the delivery of subsequent Vulcans to
the unit; and during December, with the ORTs completed, XA895
returned to Waddington.

It was during January 1957 — “the best month that the unit has had
since its formation”, to quote the ORB - that No 230 OCU really got
into its stride. “On the 18th . . . both XA895 and XA898 became
available to the unit for flying and at 0920hr on the 19th the first
aircraft took off on the first sortie of the Intensive Flying Trials. ... On
the 29th a conference was held on the station to decide . . . future . . .
policy in respect of the participation of the Strategic Air Command
Bombing Competition, the training of our courses and the Intensive
Flying Trials. . .”. It was decided that the order of priority should be:
the SAC Bombing Competition, training the first course, and the IFTs.
The competition commitment “had priority over all others in respect of
the Vulcan in Bomber Command”.

! In the RAF Proceedings of the Court of Inquiry into the Vulcan accident Sqn Ldr
Stroud’s crew duty is given as “2nd Nav" and his hours on type and hours on all types
entered as “Not known”. But he was a qualified Vulcan pilot with a Master Green rating.
(See V-force, The History of Britain's Airborne Deterrent, by Andrew Brookes; Jane's 1982).

2 Minute, DCAS/S of §, 5 Dec 1956.
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1957 might well be described in Bomber Command history as the
year of the Vulcans and Victors (the Valiants, whose activities will be
described later, had come up to full strength by May 1957 with 59
aircraft in seven squadrons)'. The first two Vulcan squadrons, Nos 83
and 101, were formed and at the end of the year the Victor entered
service with No 232 OCU.

Vulcan activity during 1957, which was to culminate in the new
bomber's participation in the SAC Bombing Competition at Pinecastle
AFB in Florida during October?, was centred on No 230 OCU at
Waddington where the first two squadrons were formed. The spirit of
that unit, now it was beginning to operate its own Vulcans, was
epitomised by an ORB entry for January which said: “This has been the
best month that the unit has had since its formation. The commencement
of really serious flying has had a wonderful effect on the morale and
spirit of all our personnel, despite the 24hr-a-day seven-day-a-week
work which has been involved. As we have always believed, our aircraft is
inherently serviceable and with reasonable luck our commitments can
be met without any undue trouble”.

On 20 February No 1 Course on the Vulcan, consisting of 25 students
— ten pilots, ten navigators and five signallers (one of them an AEO),
began conversion; their three months’ training included a month’s
ground school, two weeks’ ILS flying and lectures, and six weeks’
flying (captains were expected to do 31hr day and 20hr night) — with
15 May as target date for completion. The ORB commented: “After 18
months of planning, talking, organising and not a little frustration, we
have now begun the task for which we are primarily established. It is
upon the training which we give to this course and its successors that the
efficiency of Bomber Command and hence the hitting power of the
Royal Air Force very largely depends...”.

During March three more Vulcan B.ls arrived at Waddington -
XA896, XA901 and XA900; but (commented the ORB), “although
there are [now] five Vulcans on the station, the combination of a large
modification programme and normal periodic servicing has meant and
will continue to mean that we can rarely hope to have more than one
aircraft flying at any time. This places an appreciable limitation on the
amount of training which can be carried out”.

No 1 Course at No 230 OCU graduated during May and on 21 May
the first Vulcan squadron, No 83, was formed at Waddington with
graduates of the course as crews — these five five-man crews being
commanded by Wg Cdr A D Frank DSO DFC and the squadron

! Last of these to form was No 90, on 1 January 1957, although it did not receive its first
Valiants until March. There were also an SR (No 543) and an ECM (No 199) Squadron.

2 “After an absence of several years, the Royal Air Force entered the competition with two
Vulcan and two Valiant aircraft and crews” (The Development of Strategic Air Command
1946-1971, HQ SAC brochure). An invitation had been extended by the USAF in 1956 but
it was “reluctantly decided” to decline it (RAF Participation in SAC Bombing Competition
(AHB file 1D3/921/62, Pt 1)).
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(formerly flying Lincolns at Hemswell) having an establishment of four
Vulcan B.1s. Unfortunately, it did not have any aircraft as yet; as its ORB
said, in reporting its royal inauguration: “On the day of the formation
of the squadron, the station was honoured by a visit from HRH the
Duchess of Kent, who watched the first take-off by a squadron crew at
1445hr that day, flown by Sqn Ldr Staff on a practice bombing mission.
It was unfortunately abortive, owing to unserviceability of the radar
bomb sight. Since no squadron aircraft had arrived, all flying was by
courtesy of No 230 OCU”.

During June 1957 two crews of No 83 Squadron, captained by Wg
Cdr Frank and Sqn Ldr D R Howard, competed in the Bomber
Command Bombing Competition, winning it and carrying off four out
of the six prizes awarded. Then in July the squadron got its first two
Vulcans — XA905 delivered on the 11th and XA904 on the 16th — its
ORB recording that “both aircraft are finished in white and have the
new Olympus 102 engines”!. Two more were collected from A V Roe’s
at Woodford during August and in that month there was practice flying
for the SBAC Display in September and the SAC Bombing Competition
in October. To quote the ORB: “Sqn Ldr F R C Staff and crew and Flt Lt
P M Woodward and crew did several practice formation fly-pasts with
twe_Valiants from Wittering in preparation for the SBAC Show at
Farnborough. On Friday, 30th August, the three crews for the SAC
Bombing Competition did a practice formation fly-past. This was in
preparation for the ceremonial fly-past to coincide with the arrival of
HM the Queen at the Jamestown celebrations®. This is believed to be
the first three-Vulcan formation. . .”.

The two crews selected to take part in the SAC Competition,
captained by Wg Cdr Frank and Sqn Ldr Howard, left Waddington on
26 September together with a crew from No 230 OCU. Their
destination was Pinecastle AFB, Florida, and their first leg was flown to
Goose Bay, Labrador, which was reached in 5hr 10/15min despite a
130kt headwind over part of the route. Meanwhile, No 2 Course at the
OCU had completed their training in August and No 3 in September —
the latter being the first course to be posted off the station, to
Finningley, to form the first flight of the second Vulcan squadron,
No 101.

The two Vulcans and the two Valiants which formed the RAF entry
for the SAC Bombing Competition represented the first Vulcan and
Valiant squadrons, Nos 83 and 138, and their two parent formations —
Nos 1 and 3 Groups. A total of 90 crews took part, making up 45 teams,
each of two aircraft. In the team results for blind bombing and
navigation combined, the Valiants were placed 27th and the Vulcans
44th. One of the Valiant crews achieved the second-best blind bombing

" Of 11,000lbs.t.
? The Festival celebrating the 350th anniversary of the founding of Jamestown, first
English-speaking settlement in America.
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score and was placed 11th in the final analysis of the 90 individual crew
results; this was the crew captained by Sqn Ldr R W Payne of No 214
Squadron, representing No 3 Group. Overall, however, the results were
disappointing for the RAF and for the V-force crews making their first
appearance in the competition.

The AOC in C Bomber Command, Air Chf Mshl Sir Harry Broadhurst,
who was at Pinecastle, commented that “the results have rather hinged
on the experience of the ground crews in maintaining the equipment
rather than the aircrews using it”. As to the malfunctioning of some
electronic equipment, he said that “the humidity has been affecting the
Vulcan more than anything else”!. A leading article in Flight for
15 November 1957, headed “Back in the Nuclear Club”, referred to the
Cin C’s comments and added some pertinent ones of its own:—

“...The Valiants and Vulcans failed to do well: not through lack of
effort or skill, but mainly through a combination of adverse circumstances
- malfunctioning of electronic equipment; operations at an altitude
much lower than the V-bomber crews prefer2; and, in the case of the
Vulcans, comparative unfamiliarity of crews with their machines.

“Yet Sir Harry rightly stresses the benefits of the contest. The RAF
crews and their USAF counterparts have become ‘mentally integrated to
an extraordinary degree’; SAC has been informally invited to take part
in the RAF competition next year; and a satisfactory exchange of
information exists between the two Commands. All to the good; for
what matters above all is the high standard set by the Americans and the
experience gained by the V-bomber crews of working overseas. Suez
gave Valiant crews a taste of this, and the tropical atmosphere of
Pinecastle® has provided an even stiffer lesson.

“Sir Harry summed up one aspect of the competition when he said,
‘We are back in the nuclear club’. But the technical implications must
now be taken to heart by his Command. Much remains to be done
before it becomes a wholly effective nuclear force.”

On the 12th the Prime Minister had himself expressed concern about
the poor showing of the V-bombers at Pinecastle. In a minute to S of S
for Air* Mr Macmillan commented:-

“We do not seem to have done very well in the bombing competition
in Florida. I remember that we used to take pride in surpassing the
Americans at navigation and bomb-aiming.

“I see that the Valiants were 27th (out of 45), and that the Vulcans

! Report in The Aeroplane for 15 Nov 1957.

2 Bombing runs were made at a height of 34-35,000ft (Operational Research Branch,
Bomber Command, Memorandum No 185 Results of the SAC Bombing & Navigation
Competition 1957).

3 Near Orlando, Florida, where the competition was held 30 Oct — 5 Nov. On 9 October the
detachment commander, Gp Capt John Woodroffe DSO DFC, who was station commander
at Wittering, was killed in an accident to a2 B-47 in which he was flying with Col Michael N W
McCoy, USAF, 321st Wing Commander.

4 PM's Personal Minute, M.560/57.
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(which are, after all, supposed to be much better) were very much worse.

“I am sure there is a good explanation for all this. .. ."

Replying on the 13th, Mr Ward expressed disagreement with the
Prime Minister, saying: “I don’t think we did at all badly” and that next
year the RAF would have longer squadron service with their aircraft,
and pointing out that it was “the culmination of the year’s training” for
SAC, the two best crews from each of its 43 Bombing Wings being
selected to take part. Its B-47s had been in squadron service for six years
and the B-52s for nearly two, compared with 2% years for the Valiants
and nearly a year for the Vulcans. One of the Valiants had recorded the
second best individual bombing score (25 yards) and finished 11th
overall. The “primary advantages” of the Vulcan - speed, range and
height over target — could not be fully used in the competition, in which
the bombing height was 36,000ft - the limit of some of the American
aircraft but “well below” that at which the V-bombers regularly
practised. In brief, S of S concluded, the RAF crews had shown that
they could hold their own with the best SAC crews'.

While the Vulcan/Valiant teams were participating in the SAC
competition the first Victors were coming into service. On 25 April 1957
a minute referring to Victor B Mk 1 Operational Reliability Trials?® said
that “arrangements have been made with the Ministry of Supply for the
operational reliability trials of the Victor aircraft to be carried out at
A&AEE Boscombe Down....The aircraft used will be XA930 and
Bomber Command crews will be participating in these trials”. The
debut of the third type of V-bomber was officially made with its Air
Ministry Initial Release to Service on 29 July 1957. This said that
“subject to the observance of the limitations defined in subsequent
paragraphs®, the Victor B Mk 1 is released for Service use by day and
by night in temperate climates only”. Describing this latest addition to
the V-force, the Release said: —

“The Victor B Mk 1 is a crescent-wing medium bomber powered by
four Sapphire 7 Mk 202 engines. A crew of five, comprising two pilots,
two navigators and an air electronics officer, is accommodated in a single
pressure cabin. Power-operated flying controls are incorporated; these
have sub-divided or duplicated components as safety measures. There is
no manual reversion.”

The CA Release of the Victor for Service use, dated 29 July 19574, was
subject to many limitations — eg, airframe and engine anti-icing systems
were not to be used, nor was the autopilot — and an Appendix listed ten
pages of modifications as the minimum to the standard of production
aircraft before delivery to the RAF.

It may be that the number of modifications which had to be

! RAF Participation in SAC Bombing Competition - AHB file ID3/921/62 (Pt 1).
2 Ops(B)2 - C.62164/DDOps(B).

3 Eg, maximum take-off and emergency landing weight, 160,0001b.

* AH/521/01.
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incorporated accounted for the delay — over two months — before the
first Victor B.1 (XA930) arrived at A&AEE Boscombe Down on 9
October for operational reliability trials. (Boscombe Down had had the
first production Victor for preliminary assessment in June 1956, when
13hr flying was done. It was reported that the new type “showed
promise” in its primary role as a medium bomber, but that defects which
A&AEE had listed had to be rectified before Release to Service could be
recommended. Problems which had arisen were “probably no greater
than” those experienced at a similar stage with the Vulcan'.)

Meanwhile, preparations had been made at what was to be the first
Victor unit — No 232 OCU, Gaydon, which had introduced the Valiant —
for ground instruction on the new type. During May 1957 the Victor
flight simulator there was given final trials prior to acceptance; in June
the ORB reported that “a staff Victor ground school course was . . .
completed . . ., attended by 27 instructors and simulator operators of
this OCU and three officers from HQ BC, BCDU and RAF Defford?.
Flt Lt E Protheroe and FS Brown designed and constructed working
models of the Victor hydraulic and power control systems. These
demonstration models greatly assisted the instruction during the
course”. In August the Victor simulator was put to good use — the
target was 75hr, of which 67hr were achieved, eight hours being lost
through unserviceability. “All the training hours used”, the ORB
reported, “were taken up by the simulator and flying instructional
staff”. In September the simulator was used for 60hr 30min, giving
continuation training to its staff and to the “A” Squadron QFIs. The
ORB recorded somewhat plaintively in October that “the Victor
simulator is still awaiting the first Victor course. However, training of
instructors continues”. The Victor/Valiant ground training school had
49 personnel on its electrical, airframe, engine, armament, instrument
and radio courses on the Victor. In November the first Victor aircrew
course, and the first Victor aircraft, arrived — the ORB reporting that
“No 1 Victor course commenced ground school on 21 November”,
and that “at 1536hr on 28 November, Victor XA931 landed safely at
RAF Gaydon. This was the first Victor aircraft to be delivered by the
makers, Handley Page, to the RAF”. The ORB added that on the
following day the AOC No 3 Group, AVM K B B Cross, “visited RAF
Gaydon and flew a one-hour demonstration detail in the Victor”.

So, ten years after the prototype contract for it had been placed, the

! Minute, DOR(AY/PS to CAS (C.82117/OR1, 30 June 56). That the datec 9 Oct did not
mean that XA930 was ready for trials is indicated by Report No 1 (AH/311/03) dated 18 Dec
57, which said that the Victor arrived at A&AEE on 9 Oct “but was not handed over to the
Establishment by the firm, Messrs Handley Page Ltd, until the afternoon of 14 Nov ....
During this time a firm's working party was engaged in modifying the aircraft up to
Standard No Victor 1/Y/2...". The Release 1o Service had cleared the Victor for speeds up
to 330kt betow 35,000ft or MO.95 indicated above it and a maximum auw of 160,0001b.

¢ Base of the MoS Radar Research Flying Unit.
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Victor — last of the three V-bombers — entered RAF service!. But no kind
of exhilaration attended its debut at No 232 OCU, no enthusiasm com-
parable with that which had marked the Vulcan’s entry into service at
No 230 OCU in the previous January, and the excited anticipation which
had preceded it. Possibly because No 232 OCU had been “in business”
with Valiants since the beginning of 1955, when the first squadron had
been formed before the OCU itself, the Victors might have been regarded
rather as successors to the Valiants — though like the Vulcans they were
the embodiment of the B.35/46 Specification, whereas the Valiants were
a less complex interim type which had been got into service more quickly.

A second Victor B.1, XA924, reached Gaydon on 27 January 1958
and during that month Operational Reliability Trials continued with
XA930 at Boscombe Down. On 21 January the three types of V-bomber
now in service — a Valiant from Marham and a Vulcan from Waddington
joining one of the Gaydon Victors — had “posed” for Air Ministry
photographers flying in two Javelins and a Meteor.

In the early months of 1958 the Victor ORT: continued at Boscombe
Down, where there was a two-crew detachment for this purpose, while
at Gaydon the new type increased in numbers — there were five by the
end of February — and aircrew and ground training courses continued.
On 15 March the Air Ministry approved the formation of the first
Victor squadron, No 10 (formerly operating Canberra B.2s from
Honington but disbanded there in January 1957), wef 15 April.

During April, the No 232 OCU ORB noted, the strength of Victors at
Gaydon “decreased to five; Victor XA924 and XA925 left the unit with
No 1 Course for RAF Wyton”. The latter station was the base of two PR
squadrons, Nos 543 (Valiants) and 58 (Canberras). No mention was
made in No 543's ORB of the arrival of the Victors or of No 1 Course
from the OCU.

No 10 Squadron received its first Victor B.1, XA935, at Cottesmore
on 9 April; it was flown in there by the CO, Wg Cdr C B Owen DSO DFC
AFC. He subsequently made two further deliveries from the Handley
Page airfield at Radlett — of XA927 on 16 April and XA928 on 5 May. In
June, this first squadron with the new type noted in its ORB that it was
“part of Main Force, Bomber Command” and that it had an establish-
ment of eight Victor B.ls with six on strength. During July, with the
arrival of two new crews, the squadron achieved a total of six crews.
Meanwhile, IFTs (intensive flying trials) of the Victor had been going
on at Gaydon; by the end of June, 694hr 25min had been flown on
these, and the target — 1,000hr — was reached on 29 July.

Later that year a second Victor squadron, No XV, was formed at
Cottesmore, on 1 September. Its first aircraft, XA941, was collected from
Radlett on the 16th by the CO, Wg Cdr D A Green DSO OBE DFC
and his crew.

! The Ministry of Supply had sent Handley Page an ITP (Intention to Proceed) —a contract
to build two prototypes —on 19 November 1947.
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As a third Vulcan squadron, No 617, had been formed at Scampton in
May, the V-force consisted by the end of 1958 of seven Valiant bomber
squadrons, plus one PR and one ECM squadron with Valiants, three
Vulcan and two Victor bomber squadrons. At 31 December there were
82 V-bombers on hand and 104 crews.

Having V-bombers on stations, however, did not necessarily mean that
they were fully operational — in terms of equipment or crews. In a letter
to CAS (MRAF Sir Dermot Boyle) on 2 June 1958 the AOC in C (Air
Chf Mshl Sir Harry Broadhurst) made the startling comment:
“Although we have had V-bombers in the Command for over three
years it was not until last year that we had a single aeroplane complete
to operational standards. We had no groundcrew, aircrew or staff
officers with any experience of the equipment and its associated
problems...”. Nearly two years later, in a minute of 16 May 1960 to
the Minister of Aviation (Mr Duncan Sandys), the Minister of Defence
(Mr Harold Watkinson) commented:

“I have just returned from a visit to a V-bomber station, where I was
surprised to learn that the Victor 1 bombers . . . there had no
auto-pilots. I was assured that the Victor 1As and 2s would be supplied
fully equipped in this respect.”

His minute had been annotated with the note:

“There is an auto-pilot installed. But it is not cleared for use pending
modification (re-positioning) of pitot static head. The aircraft are being
modified now.”

Referring in May 1958 1o the cost and capabilities of the V-bomber
force, the Earl of Gosford, Joint Parliamentary Under-Secretary of State
for Foreign Affairs, said in a House of Lords debate on the Air
Estimates':

“. .. even allowing for research and development on aircraft, bombs
and ballistic missiles, less than one-tenth of the Defence Estimates this
year is being devoted to the strategic nuclear deterrent — that is, the
V-bomber force and the ballistic missiles with which it will be
supplemented. . . . Much of this expenditure fulfils a double purpose.
The V-bomber force is fully capable of being used in the conventional
role with high-explosive bombs. The same is true of the reconnaissance
squadrons of the V-bomber force. Therefore, to say that this force is
entirely for deterrent purposes only is not strictly accurate”.

In opening the debate, Lord Balfour of Inchrye had said that “out of
some £1,500 million defence expenditure we are spending about 7%
per cent on the deterrent and another 7% per cent on the protection of
the deterrent. That is to say, out of a total of some £1,500 million about
£250 million is spent on the deterrent and its protection in the form of
Fighter Command, radar chains and other protective measures .. ."2.

! House of Lords Hansard, 7 May 1938, Col 50.
? Ibid, Col 32.
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While the Valiants were not developed beyond the B Mk 1 version the
Victors and Vulcans were improved to a B Mk 1A standard in a
programme which began during 1959, these changes. reflecting a
reaction to the strategic situation and also to the availability of much
greater engine power. Referring to the development of the Vulcan B.1A,
AVM D B Craig said in 1980! that Intelligence estimates during 1957
about improved Soviet air defence capabilities led the Air Staff to press
for improvements to the Vulcan B.1s, and their efforts were rewarded in
two ways:—

“First, from 1959 until March 1963 some 29 B.ls were individually
withdrawn from the front line for conversion to B.1As. This involved
fitting ECM equipments in order to improve the ability to penetrate
enemy air defences safely. The bulk of the kit was carried in an
enlarged, extended tail cone, and a flat ECM aerial plate was mounted
between the two starboard jet pipes. Flight-refuelling equipment in the
receiver role was also installed. The first Mk 1A (XH500) went to No
617 Squadron on 29 September 1960.

“Secondly, a dramatic increase in engine power became available as a
result of further work by Bristol on their Olympus. The Mk 1 aircraft
had only 11,000lb s.t. per engine (Mk 101), and during 1957-58 plans
had been prepared to provide rocket-assisted take-off (RATO) for the
MBF to ensure adequate runway performance at the smaller dispersal
airfields. By mid-1959 these plans were abandoned in the light of
engine developments”, following a decision to introduce the uprated
Olympus 301.

At the same time a Victor B.1 improvement programme was under
way, as described by the historian of Handley Page?, who comments that

“The Air Staff had declined a suggestion in 1959 to re-engine Victor
B.1s with 10,0001b s.t. Rolls-Royce Avon RA.28s, but gave full priority to
rapid conversion of the last B.1s to a new standard incorporating ECM,
using equipment developed by trials in XH587; the modified aircraft
were to be known as Victor B.1A and XH613 was allotted for trial
installation of the retrofit modification...which entailed revisions to the
crew stations as well as the ECM equipment itself®. In the event XH617
was written-off, after damage on 19 July 1960, so only 24 Victors were
converted; the first, XH613, was flown in from No XV Squadron to

! Chadwick Memorial Lecture at the Manchester Branch of the Royal Aeronautical Society,
19 March 1980 by AVM D B Craig. AOC No 1 Group (subsequently VCAS, then AOC in C
Strike Command and CAS as Air Chief Marshal Sir David and subsequently CDS), whose RAF
career had been closely associated with the Vulcan — as CO of a squadron (No 35) and station
commander at Akrotiri when the two B.2 squadrons of the NEAF Bomber Wing were based
there.

2 C H Barnes, Handley Page Aircraft since 1907 (Putnam, 1976).

3 “During 1959 the basic Victor B.1 underwent several important changes; these included
the provision of a flight-refuelling probe, the fitting of drooped leading-edges, tail-warning
radar, new ECM equipment under the nose and in the rear fuselage, and the strengthening
of the pressure cabin. This modified aircraft emerged as the Victor B.1A..." (V-bombers, by
Robert Jackson; Ian Allan 1981).
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Radlett soon after the last new B.1, XH667, had been delivered from
Colney Street on 31 March 1960. It completed its flight tests in May and
was prepared for the final ECM conference on 28 June, by which date
the second B.1A, XH618, was also ready for despatch....”

XH613 arrived at Cottesmore, where Nos 10 and XV Squadrons were
based, on 22 July 1960. As the first Vulcan B.2, XH558, had been
delivered to No 230 OCU on 1 July it becomes clear, as AVM Craig
pointed-out in his lecture, “when we consider the parallel work on B.1s
and B.lAs, that there was no clear-cut switch from procurement of
the...Mk Is to the Mk 2s”. He was referring to the Vulcan programme
but the same was true of the Victors: “The fortieth B.1, XH619,
[was] completed at Colney Street in May [1959] with the second B.2,
XH669, close behind'”. He went on to comment that

“as Bomber Command received its new marks of V-bombers into
service, conversion courses, [FTs? and the formation and re-formation
of squadrons were telescoped into a very tight time-scale.... Bearing in
mind the parallel introduction of the Mk 1 and Mk 2 Victors, there was
clearly great urgency and determination to develop and maintain the
credibility of our contribution to the West's deterrent strategy of
massive nuclear retaliation in the event of an attack by the Warsaw
Pact..”.

! C H Barnes, Handley page Aircraft since 1907.

2 “The differences between the Mk | and 2 variants were...sufficiently great to justify
holding further in-service intensive flying trials, although previously it had not been usual to
hold IFTs on new marks of existing in-service aircraft” (AVM D B Craig lecture on The
Vulcan in Service, previously referred to). By October 1959 all 43 Vulcan B. Mk 1s had been
completed (DCAS Progress Report on Weapon Systems up to 31 Oct 59 — AC(59)88).
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CHAPTER XII

VALIANT ROLES:
FLIGHT REFUELLING, NUCLEAR TESTS,
SR AND ECM

While the Vulcans and Victors were in the throes of being brought into
service the Valiants had been active in six different types of operation —
bombing (their part in the Suez operation has already been referred to,
and before other V-force squadrons were formed they were the
spearhead of Bomber Command's Main Force); strategic reconnais-
sance (the second V-bomber squadron formed was No 543 (PR) with
Valiant B(PR).ls which worked-up in the second half of 1955);
dropping tests of the first British atomic bombs in 1956; ECM
(electronic countermeasures), equipping No 199 Squadron from 30
September 1957 onwards; flight refuelling, which No 214 Squadron
pioneered from February 1958; and Blue Steel trials, which will be
referred to subsequently. Thus the Valiants not only made up a
complete strategic force, with bomber, SR and ECM elements; they also
had the special roles of introducing jet tanking to the RAF, and
air-dropping the atomic bombs.

Commenting on the countermeasures requirement, the Air Ministry
Quarterly Liaison Report for April-June 1952 had said: “It has now
been agreed that a specialist RCM aircraft is required to operate with,
and in support of, bomber forces. Consideration is being given to the
suitability of the Canberra or the Comet for this role as a short-term
measure. It is proposed to meet the long-term requirement by a
suitably equipped Valiant.” During 1956 a Signals staff minute,
referring to the rearming of No 199 Squadron with Valiants, described
it as “a specialist RCM squadron whose role is to meet the RCM training
requirements of Fighter Command and other formations”, adding that
it was “at present equipped with Lincoln aircraft, but . . . being rearmed
with seven Valiants”.

Flight refuelling, by contrast, did not have an easy introduction into
the post-war RAF. There had been pre-war experiments and successful
transfers of fuel, but the system had never been developed operation-
ally. There seems to have been some official scepticism as to its
operational value, and it was largely through the determined per-
sistence of Sir Alan Cobham in the 1945-60 period that the idea came to
be accepted. He kept up a “slow bombardment of letters” (as the AOC
in C Fighter Command, Air Mshl Sir William Elliot, described
Cobham’s epistolary offensive), with the then ACAS(TR) (AVM J N
Boothman of pre-war Schneider Trophy fame) as his chief initial target.

That official scepticism existed about the operational value of IFR
was indicated by an item in the AMQLR for January—March 1947,
which announced: “The Air Ministry have come to the conclusion that
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flight refuelling on future types of aircraft is not a paying proposition.
Since FR fittings have already been ordered for the Shackleton, it has
been decided to complete these and test the equipment on one aircraft.
Thereafter it is not proposed to continue any further development of
flight-refuelling equipment, but to rely on the aircraft carrying internal
fuel for the ranges required.”

However, views changed. On 8 January 1954 DCAS (Air Mshl T G
Pike) reported to S of S (Lord De L'lsle and Dudley) that the Air Staff
had decided that all Vulcans and Victors should be capable of flight
refuelling and that it was “desirable” that the Valiants should be
similarly capable. Later that year, on 29 October, ACAS(OR) (AVM HV
Satterly) told CAS (Air Chf Mshl Sir William Dickson) that the “overall
policy” was that “as many V-bombers as possible” should be capable of
flight refuelling in the double role of tanker or receiver. In A Review of the
vV’ Force which the AOC in C Bomber Command (Air Mshl Sir George
Mills) sent to CAS on 15 March 1955 there were two references to flight
refuelling, one saying that “about half the Valiants and all Victors and
Vulcans will be capable of accepting fuel in flight. It is also possible to
convert the aircraft into tankers”; the other that “flight refuelling for 80
of 117 Valiants will begin to be available at the end of the first quarter of
1956. Flight refuelling will be available to all Vulcans and Victors for the
RAF”. However, there was no mention of a tanker force in the Review.
But a month later an Air Staff Requirement — No OR3580 for an
Electronic Positioning System for Flight Refuelling — was issued, which
said at its outset: “V-class bombers are to be fitted to enable them to
carry out flight refuelling.” The OR quoted from the ASR as follows:
“It should be noted that, with the exception of some early Valiants, all
V-class aircraft will have fixed fittings to enable them to be operated as
either tankers or receivers. No aircraft will, therefore, be designed solely
for use as tankers.” The ASR concluded with a reference to a target
date: “The Air Staff require this equipment first in the V-class aircraft.
It should therefore be in service as soon as possible and not later than
1957.”

Although the principle of in-flight refuelling had been accepted for
the V-force and preparations made for it, by mid-1955 there were no
aircraft to spare for it. All the 84 Valiants ordered in 1954-55 were to
form front-line squadrons, and it was not until the Vulcans and Victors
came into service that Valiants could be spared to form tanker
squadrons; there was no question of an order being placed for
additional Valiants to perform the flight refuelling role — those aircraft
so designated were withdrawn from the Main Force, and care had to be
taken to ensure that its striking power was not diminished. The range
and extent of arguments which had to be marshalled to make a case for
the provision of FR capability from the resources of the V-force can be
seen in papers prepared for the Air Council towards the end of 1957. So
complex was this matter, involving the total number of V-bombers and
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the assignment of bomber forces to Saceur, that Treasury agreement to
a Valiant tanker force was not finally obtained until early in 1959. In a
minute of 3 December 1957 to CAS (Air Chf Mshl Sir Dermot Boyle),
DCAS (AVM G W Tuttle) commented that everyone had “under-
estimated the size and difficulty of the problems in developing FR
equipment for the RAF at heights and speeds hitherto not attempted”,
and there had been “doubt in the minds of the Treasury and those
responsible for development regarding the size and shape of the
bomber force and its method of operation”.

A paper prepared early in 1957 set out the plan for the V-force
as envisaging a total of 184 aircraft UE made up of 120 Mk 2
Vulcans/Victors, 40 Mk 1 Vulcans/Victors and 24 Valiants. As to tankers,
it went on to say that no aircraft were included in the plan specifically as
tankers; bombers would be used as necessary and “suitably fitted
Valiants and Vulcans Mk 1 could be kept as tankers when they disappear
from the front line”. As to the physical capability of the three types of
V-bomber in the flight refuelling role, in the case of the Valiants 42
would be fitted as tankers and receivers and 32 sets of tanks for the
tanker version had been ordered (if there were no technical hitches, it
was hoped that these 32 sets would be delivered by March 1958). Vulcans
from the 16th aircraft onwards would be fitted as receivers, and from
the 26th aircraft onwards would have fixed fittings as tankers — tanks
had been designed but none had yet been ordered. All Victors had been
fitted for receiving fuel but none had yet been equipped as tankers®.

Another paper, dated May 1957, set out the reasons — including the
flight-refuelling role — for retaining the Valiants and Mk 1 Vulcans and
Victors in addition to the 120-strong Mk 2 Vulcan/Victor force.
Unattributed, but nevertheless indicative of Air Staff thnking at that
time?, it delineates two of the roles eventually performed by Valiants —
support for Saceur and flight refuelling. It gives as chief reason the size
of an attacking force — the larger this is, the greater will be the
percentage that will get through the defences ~ and lists “the main
tactical methods of employing the Mk 1 aircraft”: in support of the
deep penetration force (¢ the Mk 2s), attacking fringe targets, in
support of Saceur — “if, as seems likely, it is necessary to detach medium
bombers for this purpose” —and in the flight refuelling role, “for which
there are several possible uses, including routeing some deep penetra-
tion raids far round the flanks of the enemy defences”.

Towards the end of 1957 the VCAS, Air Mshl E C Hudleston,
prepared a Note for the Air Council on Deployment of Valiants in 1961
and the Provision of Flight Refuelling Capability after 1961*. Dated 6

! In Medium Bomber Force - Size and Composition (ID3/901/6 (Pt 2)) - AHB.

? The subsequent role of the Victors, when they succeeded the Valiants as tankers in
1965, could not then have been foreseen.

3 In Medium Bomber Force - Size and Composition (as above - Pt 3).

* Air Ministry File No CMS.2228/53; Air Council paper No AC(57)92.
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December 1957, this set out the requirements for flight refuelling,
principally that “as the Russian air defences improve it will be essential
for the medium bomber force to be given the maximum tactical
freedom in routeing in order to maintain the viability of the deterrent”.
Flight refuelling would give this tactical freedom by increasing the
force’s radius of action.

In global war, the Note went on, the greater range obtainable could be
exploited in various ways: more diversionary routeing would be possible
so as to reduce penetration distance (and hence aircraft losses), to avoid
heavily defended areas, to achieve a measure of tactical surprise and
to exploit the inherent advantages of the powered bomb; further,
especially important targets such as nuclear stockpiles, beyond normal
operational range, could be attacked. In limited war and in peace, the
greater flexibility conferred by flight refuelling could be exploited in
several ways: deploying overseas more quickly by making longer
stage-lengths possible, flying around territories which might become
unfriendly, ensuring the safe use of short-runway airfields (especially
when HE loads were carried) by refuelling after take-off, and “basing
our bombers beyond the radius of action of any enemy air force yet
within our own increased radius”.

As to the size of tanker force needed, VCAS said that HQ Bomber
Command estimated that four squadrons would meet the requirement;
but after careful study, and bearing in mind the financial implications, it
was recommended that there should be two Valiant tanker squadrons
plus a “shadow” tanker squadron which would be formed in the
Bomber Command Bombing School. In addition to these two tanker
squadrons VCAS recommended that three squadrons of Valiants should
be formed in 1961 to replace the Bomber Command Canberras
assigned to Saceur, who had “repeatedly stated his requirement for a
blind bombing capability and also his dislike of ground-based aids to
achieve this capability”. None of the solutions proposed for modifying
the Canberras to meet this requirement were really satisfactory; the best
solution would be to re-arm the assigned Canberra squadrons with
surplus V-bombers, annual running costs of three Valiant squadrons at
24 UE being approximately the same as those for four Canberra
squadrons at 64 UE. Valiants “to build and support five squadrons in
addition to those patterned for the . . . training units” would become
surplusin 1961.

After VCAS's paper about the employment of surplus Valiants in
new roles after 1961 had been circulated, the Treasury asked for an
assurance that any aircraft used in the tanker role would be found
within the agreed UE and backing for the V-bomber force, and that if
they agreed to expenditure on completing the development of Valiants
as tankers, the Air Ministry would not seek future authority to develop
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the Vulcan or Victor for the same role.!

When the Air Council considered VCAS’s Note on 20 December
1957, they agreed? that Saceur should be asked to accept that the
Canberras assigned to him should in due course be replaced by a
smaller number of Valiants, and also that there was a requirement for
Valiant tankers. They further decided that representations should be
made to the Treasury for authority to resume work immediately on
Valiant tanker development.

At the Air Council meeting on 9 January 1958 the PUS (Sir Maurice
Dean) said that the Treasury had given authority for Valiant tanker
development work to go ahead on a hand-to-mouth basis until the end
of the month; it was therefore difficult for him to approach them on this
question until the Air Council were ready to state proposals for a tanker
force, and he suggested that a study of logistic and financial implica-
tions of VCAS’s proposals was required — to which the Council agreed.
The Treasury subsequently insisted that any aircraft used as tankers had
to be found “within the agreed UE and backing” for the V-force, and
that if the Valiant was used as a tanker the Air Ministry would not seek
to develop the Victor or Vulcan in the tanker role.

On 22 December 1958 the Chancellor of the Exchequer (Mr D
Heathcot Amory) told the Minister of Defence (Mr Duncan Sandys) that
he had no objection to 24 V-bombers being provided for Saceur in
replacement for 64 Canberras, but he considered that room had to be
found for a tanker force “within that part of the front-line strength of
144 aircraft which it has been agreed shall not be equipped with Mk 2
aircraft”.

The Air Ministry disputed the Chancellor’s contention, emphasising
that a force of not less than 144 Vulcan/Victor bombers was the
minimum necessary to provide a viable deterrent, and that the
requirement for tankers should be considered on its own merits — it did
not depend solely on support for V-bomber operations: flight refuelling
would be essential to any overseas reinforcement by Fighter Command
in limited war or peace, and might also be essential to the deployment of
tactical transport aircraft>.

As the Chancellor of the Exchequer had expressed his views to the
Minister of Defence, a reply had to come from the latter, and the Air
Ministry were anxious that it should convey their determination to form
a Valiant tanker force. When, after several weeks, no such reply was
forthcoming, the Air Minister (Mr George Ward) wrote to the Minister

! Brief for CAS (ACAS(P)), 19 Dec 57. But time had its revenge, for when the
Valiants had to be withdrawn from service in 1965, Victors succeeded them in the tanker
role.

2 Air Council Conclusions, 28(57).

3 Conclusions of Meeting 1(58).

* Minute to CAS/PUS from DUS II, 17 Jan 58, in 1D9/94/8 (Pt 3) Flight Refuelling of
Aircraft, Jun 55-Dec 62.

5 Letter DUS 'MoD (DUS 1/5791) of 7 Jan 59.
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of Defence on 1 April 1959:~

“I should be grateful for your assistance in resolving one outstanding
issue affecting the Royal Air Force’s front line.

“In spite of your approval last November of proposals for the
formation of the Valiant tanker squadrons, the Chancellor in his letter
to you of 22 December contended that these squadrons should be
within and not additional to the approved bomber front line. I do not
think that the Chancellor’s contention can be sustained for reasons
stated in a letter from the Air Ministry to the Ministry of Defence dated
7 January last'.

“I should be grateful for your continued support since our detailed
deployment planning for the bomber force is delayed pending
acceptance of the proposals which you have approved.”

The Minister of Defence did not have time to write to the Chancellor
before leaving for a SEATO meeting, so discussed the matter with Sir
Richard Powell, Permanent Secretary, MoD, who took it up with his
opposite number at the Treasury, Sir Roger Makins, setting out the
merits of the proposed tanker force in a letter of 6 April 19592. He said
that it would give increased flexibility to match the growing effectiveness
of enemy defences; that in some areas it would be possible to concert
tactical plans more closely with the USAF Strategic Air Command; that
in limited war loaded V-bombers could take off from short runways and
refuel immediately afterwards, increasing their ability to reinforce
overseas Commands; that the ferry range of the P.1 (Lightning) could
be extended, allowing it to be deployed overseas, and the new AW660
tactical freighter could also be flight-refuelled; and that the tanker force
could provide a means of recovering other aircraft which might be
caught in bad weather without adequate fuel for diversion.

All these capabilities advanced for two squadrons of Valiant tankers
seemed to have alarmed, rather than impressed, the Treasury; for on 16
April Sir Roger Makins replied cautiously:—

“Our understanding is that a front-line strength of 16 tankers would
add some £2.8 million a year to the running costs of the V-force. This is
a fairly substantial addition to current defence expenditure; but
our main concern is about the potential refuelling commitment
outlined in your letter. (I gather that, in addition to the aircraft which
you mention, the TSR.2 may also have to be made capable of refuelling
in flight.)

“Does not all this amount to a very formidable task for a tanker force
of 16 aircraft? Are you satisfied that the Air Ministry’s immediate
proposal will not be the forerunner of a plan to establish a much larger
tanker force?

! Quoted above (page 157). In addition the letter said it was essential “to consider the
requirement for tankers on its own merits since it does not depend solely on the value of
tankers to support V-bomber operations”.

2 RRP/404/59.
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“If we are thinking in terms only of the force of 16 tankers, the cost of
their operation as an addition to the V-bomber force might be
acceptable. If however there is any question of a substantial build-up to
a larger force, perhaps we should together consider now whether the
Air Ministry should be asked to find compensating reductions else-
where....” y

In a reply on 20 April' Sir Richard Powell assured the Treasury that,
while he could not rule out the possibility that at some later date a
proposal to increase the size of the tanker force beyond 16 might be put
forward, there were no current plans of that kind. He hoped that the
Treasury would be able to agree to the immediate establishment of a
tanker force of 16 converted Valiants.

This approval was forthcoming on 27 April, though the Treasury
added a word of caution about possible future expenditure:—

“. .. In the light of your assurances [Sir Roger Makins wrote] we can
now agree to the establishment of a tanker force of converted Valiants
with a front-line strength of 16 aircraft in addition to the agreed
front-line V-bomber strength of 144 aircraft.

“There remains one point of uncertainty. It appears that within a few
years a large part of the total front-line strength of the RAF will be
equipped to refuel in flight. The cost of this must be considerable. Has
thought been given to the question whether flight refuelling facilities
should be provided only for a smaller proportion of the front-line
strength so that the number of aircraft so equipped may bear a closer
relationship to the tanker force? . . .”

Preparatory work for the use of Valiants in flight refuelling had
begun more than a year previously, in February 1958. During that
month CA (Controller of Aircraft) Release was given for both the B(K).
Mk 1 and B(PR.).K. Mk 1 versions to be used — subject to certain
conditions — in the tanker role in day or night flight refuelling, in the
receiver role “to take on fuel from Valiant Tanker by day and night up to
the maximum quantity of transferable fuel”, and in the training role as
tanker/receiver for day and night training. This Release followed joint
trials by Vickers-Armstrongs and A&AEE, and in a covering note to
ORI, Air Ministry, on 24 February 1958% AD/RAF/B.2 commented that
“A&AEE are particularly concerned over the training of aircrew for this
type of flying. They recommend at least 30 satisfactory ‘dry contacts’
should be achieved before a crew attempt fuel transfer”. The note
added that “pilots from Vickers-Armstrongs and A&AEE are available
to give instruction on both tanker and receiver techniques. Tanker panel
operators from Flight Refuelling? can be made available for their

! RRP/464/59.

2 All this correspondence is in CAS file on Use of V-bombers in Tanker Role (ID3/901/11
(Pt 1)- AHB).

3 AH/369/036 and AH/491/02 in file Vickers Valiant Release to Service (AF/CT5537/64 Pt 11).

* Flight Refuelling Ltd, Tarrant Rushton airfield, near Blandford, Dorset, the firm of
which Sir Alan Cobham was managing director.
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technique instructions”.

The last paragraph of the note indicated that it would be some time
before Valiants could be modified as tankers up to CA Release
standards, but that training could proceed:—

“As regards the actual aircraft used, whilst it is appreciated the
Service require fitment of outstanding modifications prior to return,
the time lost could be an important factor. We would not expect to see
these aircraft up to full standard before September. You may wish to
look into the possible use of the tanker before then either for crew
training or even for development of other receiver aircraft.”

In fact, preparations for the tanker role had begun even earlier in the
Valiant squadron at Marham — No 214 — which pioneered jet flight
refuelling in the RAF, a task which does not seem to have been
welcomed by personnel of a Main Force squadron. Its ORB for
December 1957 recorded “A general reshuffle of aircraft between the
flights. . . . ‘B’ Flight now have all the under-wing tank aircraft! and ‘A’
Flight are preparing to do the initial work converting the whole
squadron to the tanker role, a gloomy and unpopular prospect™.

At the beginning of 1958 — in January — Sqn Ldr J H Garstin and his
crew were detached to A&AEE Boscombe Down to gain experience in
air-to-air refuelling, while three ‘A’ Flight crews were detached to
Flight Refuelling Ltd at Tarrant Rushton for a week’s course on the
equipment, in preparation for the squadron’s forthcoming role. At
Marham, the ORB noted, “flight refuelling equipment is building up in
the hangar and it is possible that the first training flights will take place
towards the end of February”.

Progress was indeed made in the latter month, when (the ORB
reported) “A’ Flight crews began the indoctrination of flight refuelling.
No ‘hook-ups’ have been made as yet; to date, experience is being given
in practice trailing. . . . Valiants XD869 and XD870 are now equipped
with flight refuelling hose drum units; the remaining ‘A’ Flight aircraft
are to be equipped as facilities permit”.

It was in March 1958 that formal trials began for the new role — when,
to quote again from the ORB, “Phase ‘A’ of Trial 306 — Flight Refuelling
commenced. . . . This . . . involves training of ‘A’ Flight crews in
positioning of aircraft and making and maintaining dry contacts by day.
Crews are being trained in both the ‘tanker’ and ‘receiver’ roles.
During the initial training Sqn Ldr P Bardon from A&AEE and Mr B
Trubshaw, deputy chief test pilot of Vickers-Armstrongs Ltd, assisted in
the conversion of crews.” Ground training was concerned with the
operation and servicing of the new equipment, Mr K Wickenden of
Flight Refuelling Ltd giving lectures and Mr Trubshaw a talk on flying
techniques. An Interim Report drawn up by the squadron on Trial No

! These tanks held 1,650gal each, giving 9,440gal total fuel.
2 No 214 had four aircraft modified as tanker/receivers and four as receivers only for the
Service trials of the in-flight refuelling system.
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306 (dated 30 June) included a recommendation that a flight refuelling
ground school should be established at Marham “as soon as possible”,
and this was approved by HQ Bomber Command on 1 August.

No 214 Squadron, however, with their Valiant B(K).1s, were still part
of the Main Force of Bomber Command; and on 6 June 1958, during
Exercise Full Play, they were visited at Marham by a representative of
The Times who wrote an article on the V-force — based on his talks with
squadron personnel and a flight in one of the Valiants — which was
published on the 9th. In it he said that the force “in some three years of
operation, have worked up first in their Valiants and now also in the
Vulcans and Victors, into a formidable weapon in their own right, well
able to press home their attacks with superb efficiency”.

Describing V-force aircrew as “the élite of the Service”, the article
commented that the “overriding impression” to an outsider was “the
extent to which the policy of avoiding war by being capable of waging it
better than their opponents is the mainspring of the force”.

Saying that “automation has come to the bombers”, the writer
described the V-force crews as “qualified technicians”, with salaries in
the £1,500-£2,000 a year bracket, living in £3,000-£4,000 houses'. Most
of them could be “something in the City” — except for an “unmistakable
air of quiet confidence and pride of Service in their bearing”. This “air
of self-effacement” was deceptive, however: “top-level British policy is
based on the premise that there would be a period of warning in any
future war and, therefore, crews are not in constant battle readiness as
are their colleagues in SAC™.

On a three-hour sortie with Sqn Ldr F Furze and his crew — “a mere
2,000-mile flight which covered the English Channel, Devon, Scotland,
the tip of Northern Ireland, the Shetlands and the north-east coast” —
the Times correspondent felt that “there is no sense of flying; . . . simply
the subdued hum as in a power station, and three men sitting quietly,
two of them watching radar screens and dials which give position, height,
speed, courses and ‘who won the Test match’. Occasionally the aircraft
trembles slightly, but there is nothing to indicate movement. Even in the
cockpit the bomber seems suspended in space, with hundreds of miles
of cloud stretching far away below”.

Making a comparison of the V-force with the American airborne
deterrent, the writer said that “Strategic Air Command circles the
world, and it is their boast that somewhere they have an aircraft in the
sky every minute of the day and night, they are the embracing shield of
the free world, and if at times they seem fanatical in their approach to
ensuring peace?, they nevertheless have reached a superb degree of skill.
But Bomber Command’s V-force — smaller and run on less lavish lines
than SAC — is served by men and aircraft who are the equal of any, but
who are still past masters at the art of hiding lights under bushels”.

' At mid-1958 prices.
2 SAC's motto, adopted in 1957, is “Peace is our Profession”.
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Only a month earlier an assessment of the V-force had been made in
the Air Estimates debate in the House of Lords by the Earl of Gosford,
Joint Parliamentary Under-Secretary of State for Foreign Affairs, on
7 May, when he said that the last year had “seen a further increase in the
hitting power of the V-bomber force — making the deterrent effort,
I hope, even more effective as a deterrent. The proportion of Vulcans
has steadily increased!. Deliveries of the Victor have begun, and the
build-up of the bomber force itself has been accompanied by the
build-up of its stockpile of weapons. The growing stock of kiloton
weapons is now beginning to be supplemented by megaton bombs2. The
range of the Valiant, which continues to provide a very powerful
element in our V-bomber force, will be increased by refuelling in flight.
This is important, not only because it will expose new targets but also
because it will allow the aircraft a wider choice of routes and so increase
the task of the enemy defences. We are now planning refuelling trials
with the Vulcan and Victor in the receiver role™.

During September 1958 the first public demonstrations of jet aircraft
flight refuelling were given by No 214 Squadron at the SBAC Flying
Display at Farnborough (1-7 September) and at the Battle of Britain
Displays at Cottesmore, Honington, Marham and Upwood, although
the system was not yet operational. The squadron was still part of the
Main Force of Bomber Command, and at Marham one of its Valiants
demonstrated a “scramble” take-off, getting airborne in 3%2 minutes.
No 214’s dual role at this time was evidenced in an ORB entry for this
month, which said: “In the time remaining after the SBAC and Battle of
Britain fly-pasts, normal bombing training and some flight refuelling
training were carried out.” During October, in preparation for the
squadron’s forthcoming role, crew training started in the flight
refuelling simulator at Marham; this was now fully operational and
procedures could be practised.

1959 was the year in which some twelve months of training and
practices came together and No 214 Squadron began to show what
could be achieved by flight refuelling. In January the first transfers of
fuel in the air took place, the ORB reporting: “Trial 306:— Two tanker
aircraft were modified up to the standard required for day and night
fuel transfer. The first transfers of fuel in the air (wet hook-ups) were
carried out [on 23, 26 and 27 January] by crews captained by Sqn Ldrs
J Garstin and S Price and Flt Lt B Fern. Between 26 January and the end
of the month these crews completed 26 day and 17 night wet hook-ups.”
Then, in February, “the first long-range sorties of 12 hours’ duration
were carried out by Wg Cdr M ] Beetham [the squadron CO - later to

! By the end of April 1958 there were two Vulcan squadrons and a third, No 617, formed
at the beginning of May 1958.

2 The first megaton warhead (Violet Club) started to enter Bomber Command service in
March 1958.

3 House of Lords Hansard, 7 May 1958, Cols 56-57.
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become Chief of the Air Staff from 1 August 1977] — and crew on the
23rd and Sqn Ldr Price and crew on the 24th”. Gradually No 214’
role was changing: “Emphasis this month was placed on flight
refuelling training and little bombing and navigation training was
carried out. . . . The AOC in C Bomber Command and AOC No 3
Group visited the squadron on the 26th to discuss the progress of the
flight refuelling trial and the programme of the long-range flight-
refuelled flights.”

The first of these long-range flights were made in April 1959, the
month in which Treasury approval was given for the establishment of a
tanker force of 16 Valiants. Not only were the flights successful; they
were well publicised, with Press, TV and news-reel coverage. No 214
Squadron’s ORB tells the story, recording what was still part of Trial
306:—

“Three long-range flight-refuelled flights were carried out this
month, two to Embakasi and one to Salisbury, Southern Rhodesia. Sqn
Ldr S Price and crew flew to Embakasi on 6 April followed by Flt Lt
B Fern and crew on the 7th. . .. Flt Lt Fern and crew set up an unofficial
record for the England—Nairobi flight with a time of 7hr 40min, an
average speed of 567mph. On both the outward and return flights the
aircraft was refuelled by No 214 Squadron tankers over Malta.

“For the third long-range flight, to Salisbury, Southern Rhodesia,
tankers were based at Idris for the outward flight and at Nairobi and
Idris for the return: on 16 April Wg Cdr M J Beetham and crew flew
from Marham to Salisbury in a record time of 10hr 12min — an average
speed of 522mph. This flight of 5,320 miles is the longest non-stop
flight by a jet aircraft yet undertaken by the Royal Air Force....RVs and
flight refuelling...took place over Idris on the outward flight and over
Lake Victoria and Idris on the homeward flight....

“On 15 April, the day previous to the squadron commander’s flight
to Salisbury, a Press conference was held at Marham to explain the
purpose of, and the techniques to be used on, the flight to
representatives of the national and local Press, BBC and ITN television
news services and Pathé News. On the following day the hook-up over
Idris was filmed for TV and news-reel use from a PR Canberra from
Wyton'. Details of the flight then appeared in the Press and films were
shown on TV and cinema screens. The details of the flight also became
the basis of an article in Flight magazine.”

In the magazine article? Wg Cdr Beetham was quoted as saying, after
arriving at Salisbury, that “the purpose of these flights, which will
continue to increase in range, is to perfect operating procedures,
especially rendezvous techniques and signals communications”. The
article commented that this underlined what he had said at Marham

! From No 58 Squadron, flown by Flt Lt P Major, photography being done at 40,0001t
? 24 April 1959 issue.
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some 24 hours previously, and commented that “what emerged, too,
was the amount of versatility and team-work required and how 214 have
achieved an efficient synthesis of the various factors involved — their
aircraft, in both the giving and receiving roles; the relevant crew
techniques; and the equipment developed by Flight Refuelling Ltd".
The AOC No 3 Group, AVM K B B Cross, was quoted as saying that the
squadron were training to do air refuelling in any part of the world; it
would be a requirement for fighter aircraft such as the Lightning,
though at the moment its use was confined to Bomber Command. At
present No 214 had the dual function of being both a bomber and
tanker squadron.

During 1959, No 214 Sqn gradually increased the non-stop distances
flown by Valiants to over 6,000 miles (later this was to be increased to
8,000 miles — the distance of a Far East (UK — Singapore) deployment).
On 18 June Wg Cdr Beetham and his crew set up an unofficial UK -
Johannesburg record, over-flying Jan Smuts airfield 11hr 3min after
leaving Marham — a distance of 5,845 miles covered at an average speed
of 529mph. The squadron’s ORB for that month proudly recorded
that “this was the first-ever non-stop flight to South Africa and beat the
previous record set up by a de Havilland Comet in 1957 by two hours”.
In July, an even better distance and speed were achieved: on the 9th Wg
Cdr Beetham and his crew again went to South Africa, setting up two
more unofficial records — “flying from overhead London Airport
[to quote from the exuberant ORB report] to D F Malan Airport,
Capetown, a distance of 6,060 miles in 11hr 28min at an average speed
of 530mph and returning from D F Malan Airport to overhead
London Aiport in a time of 12hr 20min at an average speed of 491.5
mph. These times beat the official records held by an RAF Canberra
by 53min on the outward flight and 56min on the return flight”. On
this flight to Capetown, and on those to Johannesburg and to Salisbury,
Southern Rhodesia, in June, refuelling was undertaken over Nigeria by
No 214 Sqn tankers based at Kano.

Of perhaps even more significance than the long-range flights —
impressive though those were — was the start which No 214 Sqn
made in October 1959 on refuelling practice with Vulcans. The ORB
reported that on the 28th one of 214’s tanker Valiants “rendezvoused
with a Vulcan of No 101 Sqn and a start was made on converting Vulcan
crews to the receiver role. Sqn Ldr B E Fern flew as a co-pilot in the
Vulcan to check out the pilots. Owing to adverse weather and the
unavailability of Vulcan aircraft, no further Vulcan conversion flights
were carried out during the month but these flights will be resumed in
November”. No 101 Squadron, based at Finningley, reported the event
briefly in their ORB: “The squadron’s first flight refuelling dry
hook-up was today carried out by Flt Lts W S Green, AFC, and I N
Wilson in XA910. A rendezvous with a Valiant tanker from No 214 Sqn

164

SECRET



SECRET

at Marham was made and a successful [ 1! completed.”

Taking-in two other flight-refuelling trials en route (T.306A was an
evaluation of the Rebecca/Eureka rendezvous aid and T.306B the
evaluation of NBS as a flight-refuelling positioning aid — and on 24
August Sqn Ldr S Price and crew “were detached to Boscombe Down
with an aircraft from the squadron to test a new type of probe and
drogue, the Mk 8, which gives a higher rate of flow and standardises
with the USAF”) No 214 were able to announce in their ORB that “with
the publication of the Final Report on the Flight Refuelling Trial dated
30 November 1959, Trial 306, which has occupied the major portion of
the squadron effort since January 1958, came to an end”. It could be
said, then, that from November 1959 the V-force had an operational
flight-refuelling capability.

No 214 Squadron had also maintained its bombing role. On 1
September two of its Valiants were on Sunspot detachment at RAF
Lugqa, Malta, this number being doubled in the 1622 September period
for Exercise Crescent Mace when eight successful sorties were made
against the US Navy’s 6th Fleet. The detachment ended on 7 October,
and during that month (its ORB recorded) “the squadron flew 25
flight-refuelling training sorties as part of the programme for the
training of new crews and the continuation training of experienced
crews. A total of 76 day and 15 night wet contacts were carried out
during these sorties. In addition ... 15 bombing and cross-country
details were carried out as part of the normal squadron bombing and
classification training”.

On 28 November 1960 VCAS (Air Mshl Sir Edmund Hudleston)
gave his approval to an operation which was to be a spectacular
demonstration of RAF ability in flight refuelling — a non-stop UK-
Australia flight by a Vulcan which had been proposed by the AOC
in C Bomber Command (Air Mshl Sir Kenneth Cross). In a letter to the
Cin C, VCAS agreed that planning should go ahead for a flight in June
of the following year.

It was in fact on 20/21 June 1961 that a Vulcan Mk 1A of No 617
Squadron, captained by Sqn Ldr M G Beavis?, flew non-stop from
Scampton to Sydney in 20hr 5min supported by Valiants of No 214
Squadron. The Vulcan refuelled over Akrotiri, Karachi, Singapore and
500 miles south of Singapore, nine tankers being involved along its
route. The operation triumphantly justified the C in C’s claim for it in
his original proposal as “an advertisement of our deterrent potential”®.

The first large-scale flight-refuelling achievement by Valiants had
been Operation Dyke (or Dyke Tankex, as it was also referred to) in

! Word missing.

? Later Air Mshl Sir Michael.

3 Letter to VCAS, 24 Oct 60, in Flight Refuelling of Aircraft (June 55 - Dec 62) (ID9/94/8,
Pt 3). Total distance was 11,600sm and average ground speed 500kt (575mph), with four
fuel transfers.
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October 1960 when four Javelin FAW.9s, plus two “spares” pre-
positioned at Mauripur, Pakistan, of No 23 Sqn were supported out to
Singapore by No 214 Sqn in a Far East emergency reinforcement exercise.
This went off “without any serious incident or major unserviceability” (in
the words of No 23’s ORB compiler) and VCAS formally congratulated
the AOCs in C of the three Commands involved — Bomber, Fighter and
Transport (which provided Hastings and Britannia support).

No 214 Sqn had previously (in May 1960) flight-refuelled itself out to
Singapore. On the 25th/26th Valiant WZ390 captained by Sqn Ldr J
H Garstin took off from Marham at 1638hr and reached Changi at
0813hr(Z), covering 8,120sm' in 15hr 35min at an average speed of
520mph. This was the longest non-stop point-to-point flight mad'e by
any RAF aircraft up to that date and it was supported by tanker Valiants
operating from Akrotiri, Cyprus and Mauripur.

In April 1959 the Treasury had given its agreement to a tanker force
of 16 Valiants? and it was decided to form a second squadron as soon as
possible. “The demands for refuelling are clearly increasing beyond the
capability of one tanker squadron”, VCAS wrote to D of Ops (B and R)
on 27 June 19613. “Please let me know the implications of converting a
second Valiant squadron to the tanker role in September 1961.”

However, D of Ops (B and R) replied on 13 July* that Bomber
Command were of the opinion that a second squadron could not be
fully effective until about 1 January 1962, and recommended that this
date be accepted for the change of role, to which VCAS agreed. Bomber
Command were advised of this on 31 July and also told that plans for a
third tanker squadron were “still fluid” — that its conversion might have
to be postponed for a few months®. )

The designated second Valiant tanker squadron, No 90 at Honington,
was told in August that there was a requirement for it to be fully
operational in the tanker role by the end of 1961. “All the training of air
and ground crews will be done by No 214 Sqn in conjunction with the
Flight Refuelling Ground School”, its ORB recorded. On 1 October No
90 relinquished its commitment to the Main Force bombing role and
in December — by which time it had three B(K).1s — did its first FR
exercise, supporting Javelins to Malta.

In a minute to VCAS on 31 October 1961, D Air Plans said that
he had been “endeavouring to obtain financial approval” for a third
tanker squadron “since Plan ‘O’ was agreed by the Air Council at the

! This is the figure (given also as 7,052nm/452kt) quoted in a minute of 26 May 1560 from
D of Ops (B, BM and R) to ACAS(Ops). No 214 Sqn give a distance of 8,110sm out
to Singapore in their ORB and 7,805sm back from Butterworth to Marham, flown in 16hr
17 min at an average speed of 479mph.

2 Makins, JPS, Treasury, to Powell, PS, MoD, 27 Apr 59.

i In Flight Refuelling of Aircraft (ID9/94/8, Pt 3).

Ibid.
5 ACAS(Ops)/AVM Menaul, Air Staff (Ibid).
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beginning of the year”.

This agreement had been given on 22 December 1960! when a Note
by VCAS? on Front-line Strengths of the RAF over the next ten years had
been discussed, the section relating to flight refuelling saying that the
patterns “include a third Valiant tanker squadron in addition to the two
for which Treasury approval had been given in April 1959”. VCAS
explained that the Treasury had made it clear that they would expect an
offset elsewhere if a third squadron were later proposed, and that the
reduction from 144 in the V-bomber front line constituted such an
offset. A third squadron was needed “to give the strategic striking force
a reasonable air alert capability” and to facilitate overseas reinforcement
operations. In its conclusions the Council invited AMSO to issue the
proposed squadron pattern “as Plan ‘O’, as at 1 January 1961”.

In his minute, D Air Plans explained to VCAS that the case for a
three-squadron Valiant tanker force rested “as much on its use in support
of transports as on its use for bombers and fighters”; but in view of
further possible delays he suggested that the provision of a third Valiant
tanker squadron should be given “absolute priority over tentative
development ideas for transport aircraft”.

Subsequently, DD Air Plans was asked to prepare a paper for the Air
Council giving “a comprehensive picture of the place of flight refuelling
in the RAF” and resolving the tanker requirement®. This paper
eventually came before the Air Council on 1 March 1962 as a Note by
VCAS on Tanker Force Requirements®. As a result, the proposal for a
third tanker squadron was approved in principle, and VCAS was invited
to initiate a design study of the Victor Mk 1 in the tanker role. He had
said that this type was a “better choice” than the Valiant; it had a longer
fatigue life and its performance was more compatible with that of the
Lightning 3. In the 1961 Defence Review £0.6m had been allowed for
converting a third single-point Valiant squadron; he estimated that
conversion costs for a Victor 1 tanker squadron would be about £1m,
and the extra £0.4m would be more than offset by the Victor 1’s longer
life. In the event, a third Valiant tanker squadron was never formed;
and on 22 November 1962 the Air Council decided that the Victor
should replace the Valiant in the tanker role, and that a third tanker
squadron should be formed “as soon as possible”.®

On the day before this meeting, some of the Valiant’s shortcomings
in the tanker role had been pointed out to VCAS in a minute from D Air
Plans’, who said that “the overriding one” was the fact that its fatigue life
finished in 1968; this alone ruled out its continued use in the role. Also,

! Conclusions 20(60), Top Secret Annex ‘A’

2 AC(60)68.

3 DD Air Plans 1/78.

* Conclusions 3(62), Top Secret Annex.

 AC(62)9.

6 Conclusions 16(62), Secret Annex ‘B'.

7 D Air Plans/6760 in D9/94/8 (Pt 3) Flight Refuelling of Aircraft (June 55 - Dec 62).
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it had “a relatively small transferable fuel load”, necessitating the use
of two tankers to one fighter on some of the longer stages; with
mono-point refuelling, there was the inherent disadvantage that the
transfer operation might be abortive; its performance was not strictly
compatible with that of some of the aircraft which needed refuelling;
and it had insufficient speed to refuel TSR.2.

Figures supporting these arguments were that the Valiant had
45,000Ib total transferable fuel compared with an estimated 98,5001b
for the Victor 1; that its maximum refuelling height and speed were
32,000ft at Mach 0.74 compared with 40,000ft/MQ.91 for the Victor —
whose weakness in the tanker role, the D Air Plans minute added, was
“its relatively poor take-off performance”.

These criticisms were drastic, but were made in the context of a staff
paper arguing the case for a more advanced type of V-bomber to
supplant an earlier type in the flight-refuelling role. Despite their
limitations, Valiants of Nos 214 and 90 Sqn gave sterling service in
the FR role for two years (1962-64) before Valiants were grounded
in December 1964 and finally withdrawn from operations at the
beginning of 1965. Both squadrons jointly supported the three-Vulcan
non-stop Waddington to Perth, Western Australia, flight by No 101 Sqn
(Operation Walk About) in July 1963; they jointly or severally
supported eastward reinforcements by Javelins, Lightnings, Victors and
Vulcans, did a trial for an airborne alert by Vulcans, co-operated with
Royal Navy Sea Vixens and Scimitars and tested Airborne Command
Post communications with Main Force V-bombers!. One operation which
had to be planned and executed with even more care than usual was
Operation Chive in March 1964 when Valiants of both the tanker
squadrons supported four Javelin Mk 9Rs, en route from Binbrook to
Butterworth, across the Arabian Sea and Indian Ocean from Aden to
Malaysia. No 90’s ORB noted that the operation “was of particular
interest from the FR aspect, as the legs Khormaksar-Gan and
Gan-Butterworth were over the sea and diversion airfields, Masirah and
Katunayake, long distances from the routes. Refuelling plans had to be
carried out with great accuracy to ensure that, in the event of an
emergency, the aircraft would have sufficient fuel to reach the
diversion”.

It was not any inherent inability that ended the Valiants’ role as
tankers, but their withdrawal through main spar fatigue problems and
the better performance offered by the Victors — not only in capacity,
range, height and speed but also in the two- and then three-point
refuelling capability they possessed. The Valiants had pioneered the
role in the RAF: the combination of their intrinsic soundness and
reliability as aircraft, the equipment which had been designed and

! Exercise Hallstand (amended from Hallmark III) in April 64, designed to test
communications between ACP and exercise aircraft. It followed BC Trial No 490 in the
previous month.
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developed by Flight Refuelling Ltd, and the skill and devotion of the
aircrew who established and practised the techniques, ensured that
in-flight refuelling became an accepted part of bomber and fighter
operations. Like helicopters, whose introduction was marked by
scepticism and prejudice but which came to be taken for granted, the jet
tankers have become an integral part of the operational scene — though
their area of deployment shifted to the Nato theatre with the ending of
Britain’s east-of-Suez commitments, and Victor K.1s of No 214 Sqn
(finally disbanded in January 1977) were succeeded by the more
capacious and powerful K.2s of Nos 55 and 57 Sqns. The introduction
of Victors into the FR (later known as AAR) role is described in a later
chapter.

As in the development of flight refuelling by jet tankers, so in the air
testing of atomic bombs, Valiants played a unique role. Reference has
already been made to the work of No 1321 Flight at Wittering, doing
ballistic trials with the 10,000lb Blue Danube atomic bomb during 1955.
The Flight concluded its work in this role at the end of January 1956,
then becoming part of No 138 Sqn; but the trials were continued,
leading up to the first air-drop of an atomic bomb, and for this purpose
a new Valiant squadron — No 49 — was formed.

Its first CO was Sqn Ldr D Roberts DFC AFC, who had commanded
No 1321 Flight, and its task was quite unequivocally set down in its first
ORB entry, for May 1956. Listing three Valiants and three crews on
strength, backed by ground-staff technician teams for first-line servicing
and for the trials, the ORB stated: “No 49 Sqn was re-formed' at RAF
Wittering under the command of Sqn Ldr D Roberts DFC AFC, on 1
May . . . to carry out ‘F’ Series trials.”

Perhaps the clearest idea of how these trials fitted into the pattern of
British atomic weapon development can be gained from the Bomber
Command Development Unit’s first report on the “F" Series Trials,
which put them into historical perspective®. It recalled that “No 1321
Flight was established at Wittering in April 1954 to undertake
armament trials with a Ministry of Supply Valiant aircraft on behalf of
AWRE and RAE and known as Bomber Command Trial No 248/54.
There was a delay in releasing the aircraft and operations at Wittering
started on 15 June 1955. Between that date and 25 November 1955,

“eight 10,000lb stores Type F.4 and one Type F.6 were dropped at
Orfordness for AWRE. Ballistic information was obtained where
possible from the AWRE stores and this was done on three occasions. In
addition, five 10,0001b ballistic stores were dropped for RAE. A number
of flights were made over the bombing range and without stores loaded
in order to test special equipment.

! It had previously been a Lincoln Mk 2 squadron, ceasing to operate as such on 1 August
1955.

? Bomber Command Development Unit, “F” Series Trials Progress Report No 1, 16 Aug 56
(Wit/S.4064/Air).
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“From 25 November 1955 to 8 March 1956 the Valiant, WP201,
underwent a minor inspection and the modification state was brought
up to date.

“On 8 February 1956 a conference was held at HQ Bomber
Command to discuss the programme preparatory to Operation Buffalo!
and Operation Grapple®. No 1321 Flight was then re-formed as ‘C’
Flight of No 138 Sqn and six Valiants, specially modified, were
established, including two for Operation Buffalo. The RAE ballistic trial
was discontinued and the AWRE series became known as the ‘F’ Series
Trials. On 1 May 1956 ‘C’ Flight of No 138 Sqn became No 49 Sqn3”.

As there was no equivocation about the new squadron’s description
of its role, so there was no delay in getting down to it. The diary records
on the day of No 49’s re-formation: “Visit by Air Cdre C T Weir DFC
of Air Ministry and Wg Cdr J R Moir of Bomber Command to discuss
Operation Buffalo. Flt Lt R N Bates carried out practice runs at
Orfordness.” Then, on the following day, 2 May: “Sq Ldr D Roberts, Flt
Lt K L Lewis [his navigator/radar] and Flt Lt T E Dunne [nav/plotter]
visted Wisley to discuss Operation Grapple with Sqn Ldr R T Duck of
Air Ministry and Mr B Trubshaw of Vickers-Armstrongs.”

Operation Buffalo was to involve the first air drop of a British atomic
weapon — by No 49 Squadron on 11 October 1956. Describing the
purpose of the operation, the commander of the Air Task Group, Gp
Capt S W B Menaul DFC AFC, said later in the introduction to his
report on the air operations*:

“A series of scientific and operational experiments was carried out by
British, Australian and Canadian Service and civilian staffs at the
Ministry of Supply’s new atomic range at Maralinga, in South
Australia, between July and November 1956. The trials were designed
primarily to advance research and development and to carry out proof
tests of atomic weapons. At the same time measurements were made to
elucidate more clearly the basic effects of nuclear explosions in terms of
air and ground disturbances, heat and nuclear radiations and residual
radioactivity, to assess the capabilities of atomic weapons for attack
and to devise methods of defence against such weapons, or of reducing

! Operation Buffalo was the code-name for atomic trials held at Maralinga, South
Australia, Jul-Nov 56.

? Operation Grapple was the code-name for megaton weapon trials at Christmas Island in
the mid-Pacific Ocean in 1957-58.

3 “The work of AWRE in preparation for overseas trials involves a substantial number of
flight trials made in this country. Generally these are carried out by No 49 Sqn of Bomber
Command stationed at Wittering. Both carry-over and dropping trials are made at the
Orfordness Bombing Range where the general manning of the range, including control of
the aircraft, is an RAE responsibility. Facilities have been given to No 49 Sqn to carry out
training of aircrews over Orfordness Range to familiarise themselves with the technique of
bombing under the conditions of the trial and further facilities have been given to the RAE
for the training of aircraft controllers for the overseas trials programme.” (Report ARM.NW
1/57 RAE Apr 57).

* In Operation Buffalo Report on the Atomic Trials held at Maralinga, South Australia,
July — November 1956 by Air Cdre C T Weir DFC, Task Force Commander.
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the magnitude of the damage likely to be suffered in atomic warfare.

“Two nuclear devices were exploded on steel towers, one on the
ground and one was dropped by a Valiant aircraft of the RAF. This was
the first nuclear weapon to be dropped from the air by Britain.”

This operation was the task towards which No 49 Squadron directed
its main energies and efforts during the summer and early autumn of
1956; it was not, like four of the other Valiant squadrons, involved in
bombing attacks on Egyptian targets in Operation Musketeer at the end
of October—beginning of November. Training for Buffalo was task
enough in the time available before the atomic tests, even if everything
had glone according to plan — which it did not, as the report again makes
clear’:

“The Valiants arrived at [RAAF] Edinburgh having completed part of
a bombing training programme in the UK. It was planned to complete
their training in Australia using the range facilities at Maralinga or
Woomera as required. The main reason for the non-completion of
training in the UK was the late delivery of aircraft and the lack of flight
clearance for certain items of equipment, notably the bombing system,
the automatic pilot and the radar altimeter. Unsuitable weather and
difficulties in obtaining bombing ranges also added to the delays.

“Both aircraft were fitted with a T.4 bombsight which had been
modified by the incorporation of drift smoothing. The system had
never been tested in a Valiant type aircraft, however, until 5 June 1955.
A&AEE gave temporary clearance for the installation after a six-bomb
detail had been completed from 19,000ft. During the training which
followed, ten practice 10,000lb bombs and 60 x 100lb bombs were
dropped in the UK by the two Valiant aircraft. The 10,000lb bombs
were primarily to prove the weapon and aircraft systems and the
100-pounders to prove the accuracy of the T.4 bombsight, particularly
in the hands of inexperienced crews. On completion of this training
programme in the UK, the results of which were not entirely
satisfactory, it was decided that the standard obtained, considering the
time available, was adequate and the aircraft and crews were prepared
for fly-out to Australia. Technical defects discovered during the UK
training phase were corrected, and modifications to the bombsight
sighting head and the Green Satin output improved the system and gave
considerably better bombing results at a later date. The whole of the
training programme in the UK could have been considerably improved
if more emphasis had been placed on overseas operations.”

In their preparation for Operation Buffalo, which because it was the
first British atomic weapon trial to include an air drop® marked the

! Page 25, paras 81-82.

? In Operation Hurricane (Monte Bello Islands. 3 Oct 52) the device had been exploded in
a frigate; in Totem (Emu Field, 300m NW of Woomera). there were two tower bursts, 14 and
26 Oct 53; and in Mosaic (Monte Bello Is) there were likewise two tower bursts, on 16 May
and 19 June 56. In Buffalo there were two tower and one surface burst in addition to the air
drop, which was of a low-yield bomb (The Effects of Nuclear Weapons. US DoD 6).
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culmination of the work which began in 1947 when Ministers decided
that an atomic bomb should be developed, No 49 Sqn worked hard to
perfect bombing techniques. The ORBs from May to early August,
when two Valiants left Wittering for Australia, contain records of drop-
ping “stores” (as the ballistic models were called), conferences and
discussions, tests of special equipment and bombing practices at
different ranges. At the same time the squadron was training, and
making preparations, for Operation Grapple — the trials of megaton-
range weapons at Christmas Island which were to follow. The
two aircraft for Buffalo, Valiants WZ366 and WZ367, left for Australia
on 5 August captained respectively by Sqn Ldr E J G Flavell and Flt Lt
R N Bates. It can be seen, then, in view of the comments made in Gp Capt
Menaul’s report, that these two crews had only had three months in
which to prepare for the trials. The two Valiants, with WP201 (veteran
of No 1321 Flight), had formed the original equipment of No 49 Sqn;
they were painted white, as protection against radiation, and their
equipment included a Mk 10 autopilot, T.4 bombsight, Bhangmeter,
accelerometer and thermal recorder.

The Operation Buffalo Air Task Group Commander, Gp Capt S W B
Menaul, said in his report on air operations at Maralinga that des-
pite some delays and disappointment “the whole operation . . . was
extremely successful. New and improved techniques were practised,
many more air and ground crews were indoctrinated in the effects of
atomic weapons, and 11 October became an historical day in the annals
of the Royal Air Force — and, indeed, of the country — as the day on
which Britain dropped her first nuclear weapon from an aircraft”. On
that day, as the report describes,

“At 1400 hours . . . Valiant WZ366 took off from Maralinga airfield
with the live nuclear weapon on board. The crew consisted of Sqd Ldr
Flavell (captain), Gp Capt Menaul, Flt Lts Ledger and Stacey, Flg Off
Spencer and Plt Off Ford. The aircraft climbed to 38,000ft in a wide
arc, avoiding the range area until it reached the emergency holding
area. The bombsight was levelled, contact was established with the air
controller on the ground by VHF and HF, and the aircraft then
descended to 30,000ft ready to begin the fly-over sequences, using
precisely the same drills and procedures as in the concrete and HE
drops'. At 1425hr the first fly-over, Type ‘A, was successfully completed,
with all equipment, both in the aircraft and on the ground, working
satisfactorily. Types ‘B’ and ‘C’ fly-overs were then completed in turn,
and by 1500hr all was in readiness for the final Type ‘D’ fly-over and
the release of the nuclear weapon. The final ‘D’ type fly-over was
completed according to plan with all equipment functioning perfectly,
and the weapon was released at 1527hr. Immediately after release a

! The Valiants had done four telemetered test drops — one with an inert and three with HE
rounds.
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steep turn to starboard on to a heading of 240° true was executed in
order to position the aircraft correctly for the thermal measuring
equipment to function. During this turn 1.9 G was applied. The weapon
exploded correctly and the aircraft, after observing the formation of
the mushroom cloud, set course for base, where it landed at 1535hr.
The operation had gone smoothly and exactly according to the plans
drawn up during training. The bombing error was afterwards assessed
at 110yd overshoot, and 40ft right. . ..”

Also in the air at this momentous time was the second No 49 Sqn
Valiant, WZ367, flown by Flt Lt Bates, which

“took off at 1415hr for Bhangmeter tests only, and took up position
on the predetermined race track orbit without aid from the ground
radars . . . which were fully occupied with the dropping aircraft. The
second Valiant was at 35,000ft and 5nm west of the target. At 2V4
minutes before detonation, the aircraft turned on to a heading of 250°
true, the bomb doors were opened and the system primed. On
detonation the clock stopped as expected and was removed from its
mounting. The Bhangmeter equipment on this aircraft also worked
satisfactorily".”

The CAS (Air Chf Mshl Sir Dermot Boyle) got his first news of the
nuclear weapon drop in a Note from his PSO (Wg Cdr F D Hughes) on
11 October. This reported that “the signal we have received says no more
than ‘device successfully exploded’”.

A week later, on 18 October, a signal reached Bomber Command HQ
which said:

“For Commander in Chief and ACAS (Ops) from Commander Task
Force Buffalo [Air Cdre C T Weir DFC]:—

“On the departure of the Valiants of 49 Squadron for the United
Kingdom I would bring to your attention the industry and care
displayed by Sqn Ldr Flavell, his two crews and the ground staff in
preparing for the first atomic air drop.

“The operation was carried out with skill and precision and above all
without fuss.

“It was an honour to have the detachment under my command.”

Subsequently, DCAS (Air Mshl G W Tuttle) gave details of the drop in
a Note of 24 October to S of S for Air (Mr Nigel Birch). Saying that the
Minister would “have seen Press reports of the dropping of an atomic
device from a Royal Air Force Valiant on the 11th October”, he went
on:-

“The weapon, a Blue Danube round with modified fusing, in-flight
loading and with the yield reduced to 3—4 kilotons, was dropped from the
Valiant aircraft at 30,000ft. The weapon was set to burst at 500ft and
telemetry confirmed that the burst occurred at between 500 and 600ft.

! Report on Air Operations, page 38. In his personal account of Operation Buffalo —
Maralinga — Field of Thunder — Sq Ldr W E Jones described the No 49 Sqn participation as a
“first class bombing exercise”.
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The bomb was aimed visually after a radar-controlled run-up....”

One of the RAF officers present at the test, Sqn Ldr W E Jones, said
in his book Maralinga — Field of Thunder' that “the burst had occurred
about 100yd to port with an undershoot of 60yd from the target . . . .
There was nothing to be seen of the triangular marker”.

Another Bomber Command squadron which took part in Operation
Buffalo was No 76, equipped with Canberra B.6s and based (when in
UK) at RAF Weston Zoyland in Somerset, an experienced participant in
atomic trials since it had been given a new role — cloud-sampling — at the
end of 1955 as the Canberra Element of 308.5 Task Group. It had taken
part in the third series of trials — Operation Mosaic, in the Monte Bello
Islands during May and June 1956, being based at RAAF Pearce, near
Perth, Western Australia — and on this occasion its ORB graphically
recorded that on 16 May 1956

“No 76 Sqn sampled the first atomic explosion of Britain’s third
series of atomic trials, Operation Mosaic on the Monte Bello Isles. This
was the culmination of six months’ hard effort by both ground and air
crews.

“The explosion took place at 0351(Z)hr. At that time four Canberras
of No 76 Sqn, in line astern battle formation, were flying at 45,000ft and
at a range 40nm south of the firing site. Prior to the firing the aircrews
had listened-out to the count-down, the pilots with their seats lowered
and the navigators with their window screened. For a period of six
seconds beginning at minus three seconds before firing, the aircrew
closed their eyes to protect them from the brilliant flash. On opening
their eyes the aircrew saw the atomic burst, relatively small from
altitude?, yet still impressive and awe-inspiring.

“The aircraft orbited clear of the cloud as it ascended at phenomenal
speed, forming the typical mushroom top associated with these
explosions. At 0354hr under orders from the Air Controller, the
aircraft descended, breaking into two sections, and they assessed the top
and bottom heights of the cloud and passed this information to the
Controller. The cloud was sampled on a given direction and altitude, the
backers-up turning away before entering cloud in order to avoid
contamination. Previously, these aircraft had taken photographs of the
primary samplers and the atomic cloud as the final run was made.

“All the cloud-sampling equipment operated successfully and orders
were given for the aircraft to return to base independently, the samplers
at all speed, the backers-up at normal cruising conditions. The samplers
landed at Pearce at 0550hr and the backers-up approximately 15min
later. After taxying the primary aircraft to the ‘Active Area’ the samples
obtained were removed by the scientific staff who soon confirmed that
these were just what the ‘doctor’ had ordered. However, the squadron

! Unpublished. See footnote on p173.
2 The two tower bursts in Operation Mosaic had yields in the kiloton range.
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task did not finish there.

“The atomic cloud had to be tracked to ensure that any fall-out was
not contaminating populated. or other, arecas of life. This task was also
successfully completed and by midday on 17 May 1956 the last aircraft
had returned to base.

“So ended the first sampling and cloud-tracking tasks of Operation
Mosaic. No 76 Sqn thus held the honour of being the first Roval Air
Force squadron to be employed on atomic trials and to have the first
squadron crews and aircraft to enter an atomic cloud. That the whole
operation went smoothly and successfully is attributable to careful
planning and the unreserved enthusiasm and co-operation of all
ranks.”

The squadron’s primary upper sampler aircraft. WHO78. was flown by
the CO, Sqn Ldr ] N B Boyd, with Flg Off ] Love as navigator and Gp
Capt S W B Menaul, the Task Group Commander., aboard as observer.
Their backer-up and photographic Canberra, WH979. had Flg Offs
B H Newton (pilot) and E R Broadbank (navigator) as crew with Flg Off
D H King as observer. The primary lower sampler aircraft was WH976 (Flt
Lt I C B Brettell and Flg Offs P N Phillips and ] R Digby) and their
backer-up and photographic aircraft was WH962 (Flg Offs K D
Bretherton, P K Fernée and ] H Wilson).

No 76 Sqn performed the same role in Operation Buffalo. as part of the
Air Task Group', and the commander’s report recorded that “new
sampling techniques were developed and proved successful. . . . All
Canberra crews on Operations Mosaic and Buffalo carried out at least
one sampling sortie, either as primary sampler or secondary
sampler/backer-up, and at least one tracking sortie. On all the sampling
sorties good samples were obtained and delivered safely to the scientific
laboratories. Although some of the equipment failed. there were no
operational failures from the flying standpoint. Every crew saw one or
more atomic weapons exploded, and learnt at first hand what nuclear
explosions are, what they do, and how certain precautions to minimise
the effects of the explosion can be taken. They also learnt at first hand
the amount of work involved in mounting one of these operations.
which are extremely costly, and which demand meticulous planning,
exact timing and good discipline, both on the ground and in the air™,

The squadron’s own account of its part in the operation was much
more prosaic that its record of participation in Mosaic:—

“During the month of October [its ORB recorded for October 1956 at
Edinburgh Field] the squadron was actively engaged in Shots 2, 3 and 4
of Operation Buffalo. Five crews, aircraft and supporting groundcrew
were detached to RAF Maralinga for each shot, Shots 2, 3 and 4 being
fired on October 4, 11 and 22 respectively. The squadron was emploved

.I Which in addition to Valiants and Canberras included Varsities, Hastings.
% Report, page 45.

175

SECRET




SECRET

in the same roles as on Shot 1 [on 27 September]. All the tasks given to
the squadron were carried out successfully. The last few days of the
month were spent preparing for the return of most of the aircrews and
groundcrews to the UK in November, Operation Buffalo having been
brought to a successful conclusion.”

The Canberras and their crews returned to Weston Zoyland, as did
the two Valiants of No 49 Sgn, to Wittering, its ORB summing-up the
tasks in Buffalo as “target reconnaissance; simulated radar bombing
runs at Woomera and Maralinga; telemetry checks including one
concrete 10,000lb special weapon drop under radar survey with
visual release; two 10,000Ib live special weapon drops on Kite target;
Bhangmeter (flash) measurements on the three phases of ground-fired
atomic explosions with a thermal flux measurement on Phase Three;
and the 10,000lb atomic weapon drop on 11 October 1956”. The two
aircraft, the ORB added,

“were used in all phases of the atomic explosion trials to carry
equipment capable of measuring the atomic bursts. During this time
training for the Air Burst progressed with telemetry checks, bombsight
checks and practice special weapon drops, all of which culminated in the
Atomic Drop by Sqn Ldr E J G Flavell being bhangmetered by Flt Lt R
N Bates on 11 October. After which the detachment returned to
Edinburgh from Maralinga, the forward flying base, and thence to the
UK where they joined the squadron on 27 October at Wittering”.

At Wittering, exercises, trials and training were going on for the
squadron’s part in Operation Grapple, the trials of a megaton-range
weapon - the first hydrogen bomb for the RAF — to be held in the
Christmas Island area, in the middle of the Pacific Ocean, during May
and June 1957, and described in a later chapter.

The other two specialist roles performed by Valiants, in addition
to flight refuelling and nuclear weapons trials, were strategic
reconnaissance’ and electronic countermeasures. That reconnaissance
was of high importance to the V-bomber force was emphasised by the
fact that the second Valiant squadron to be formed, with Mk 1 B(PR)
aircraft, had this role — operating from Wyton, the centre of Bomber
Command reconnaissance activity, already housing four Canberra PR
squadrons. As mentioned earlier, the new squadron, No 543, came into

! In this role, “Valiants were particularly useful because of the number of cameras they
could carry. . .. The RAF installed fans of cameras to provide horizon-to-horizon cover, an
expedient which reached an extreme in the Valiant B(PR).1 which carried a camera crate in
the bomb-bay capable of holding a fan of eight F96s with 48in lenses and four F49 survey
cameras”: Photo Rec issance The Operational History, by Andrew ] Brookes: Ian Allan
Ltd, 1975). Noting the structure of RAF PR at that time, he says that “in response to Suez,
and to meet the need to evolve new reconnaissance techniques to cope with the jet age, the
RAF decided once more to combine all its UK strategic reconnaissance forces into one Group.
Thus the Central Reconnaissance Establishment (CRE) came into being at Brampton on
April 1st, 1957, to control JARIC [the Joint Air Reconnaissance Centre) and the successor to
the PRU, the UK Reconnaissance Force, whose PR element following disbandment of 82,
540 and 542 Sqns comprised 58 Sqn and 543 Sqn, the latter having re-formed in 1955

with Valiant B(PR).1s".
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being after No 138 at No 232 OCL. which was responsible tor the
intreduction of, and initial training on. Valiants: and its ORB thus
described its inception:—

“No 543(PR) Sqn was formed at RAF Gavdon as a Main Force
photographic reconnaissance squadron on 1 June 1955 and should have
moved to RAF Wyton on 24 September, when all crews of "\ Flight
would have completed conversion training at No 232 OCU. ... Due
however to insufficient accomodation and lack of technical backing,
RAF Wyton was unable to accept the squadron during September and
the date of the move to that station was postponed until 26 October.
Wg Cdr R E Havercroft AFC took command ... on 1 August and the
squadron started operating independently as a lodger unit at RAF
Gaydon as from 24 September.”

No 543's move to Wyton was not in fact accomplished until
November, and even then there were delavs: “owing to weather it was not
possible to fly the two serviceable aircraft from Gavdon as had been
planned, but they were later tlown into Wvion on 21 and 22
November”. These were WP217 and WP221. With a current strength
of four out of an establishment for eight Valiants, the ORB reported
that “WP223 was at Vickers-Armstrongs for rectification and . . . was
collected from Wisley and brought to Wyton on 28 November. WP219 is
still at Gaydon undergoing a minor inspection™. With the move to its
proper base achieved, the ORB recorded that “No 543 Squadron is part
of the Main Force Bomber Command Strategic Reconnaissance
Photographic Wing". During December 1955 the aircraft strength
increased to five (with the loan of a Valiant from Marham) to expedite
training, as WP219 was still at Gavdon and as the new squadron’s “B”
Flight had arrived from there, its four crews having completed their
conversion course at No 232 OCU.

It was at the beginning of 1956, therefore, that No 543 Sqn really got
down to training — though still with only enough Valiants for its "A”
Flight, and having to continue borrowing one from Marham and to
send a crew to Wittering for flving training on a 138 Sqn aircraft. Not
until 9 February was the squadron able 1o make a serious contribution to
V-force activity, when it

“took part in a Bomber Command V-force Interception Trial,
providing two Valiant aircraft out of a force of seven Valiants and 18
Canberras. The purpose of the trial was to conduct a study of V-force
penetration and interception problems and to observe the degree of
success that the fighters and radar defences achieved in dealing with the
penetration. Both of the aircraft provided completed the briefed route,
according to plan™'.

In this trial, No 543 was simply contributing two bombers: it was not
yet qualified to act in a reconnaissance role, but only emerging from the

! No 543 Sqn ORB.
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OCU stage. For example, during March “the squadron carried out
normal continuation training. . . . For the first time a Continental
cross-country was included in the navigation exercises”. In April, when
its strength was up to ten Valiants, a sortie to Iceland and return was
included in the cross-country exercises. During May, No 543 was again
used in the normal bomber role: taking part in the Bomber Command
Exercise Rejuvenate — the purpose of which was to give Fighter
Command aircraft interception practice in the sector covering the
north-west approaches to the UK — the squadron “flew three night
sorties on the 5th and three day sorties on the 6th. . . . All six sorties were
completed as planned”.

A Bomber Command Operational Research Branch report on
Exercise Rejuvenate! made an interesting comment on the Valiant
crews’ awareness (or otherwise) of interception. Giving figures for the
number of raids intercepted, it said that

“the source of data is mainly the raid reports submitted by bomber
aircraft after each sortie with the exception that in the case of the
Valiant raids the fighter claims (as supplied by Fighter Command) have
had to be used. By day, Canberra admissions have agreed very well with
fighter claims and the use of bomber admission data enables valid
conclusions to be drawn on interception rates. However, the Valiant
admissions in this exercise and in a minor exercise previously have been
appreciably less than the fighter claims. Whereas this difference applies
to three small raids only and is not statistically significant, there is a
strong possibility that Valiant crews are not aware of a fighter’s presence
with the near 100% certainty that applies to Canberras”.

During June 1956 the new SR squadron was able to spread its wings
abroad for the first time — one of its Valiants, captained by the CO (Wg
Cdr Havercroft), flying to Idris in Libya on the 24th to participate in
Excercise Thunderhead, designed to test Nato defences in the
north-eastern Mediterranean. The ORB noted with pride that with the
return of WZ394 to Wyton on the 28th, the squadron’s first Lone
Ranger sortie? was completed successfully without incident and that “the
participation of an aircraft in Exercise Thunderhead . . . was a
noteworthy feature in the squadron’s short history”. At this time,
one of No 543’s Valiants was doing flying trials with H2S Mk 9 Yellow
Aster. This was a non-scanning radar system which had resulted from
an Air Staff OR for equipment which would make it possible to carry

! Memorandum No 173 Interception of Bomber Aircraft during Exercise Rejuvenate —

May 1956.
? Lone Rangers were single-aircraft deployments overseas, designed to test mobility and

self-sufficiency away from base.
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out reconnaissance in all-weather conditions'. To meet this requirement,
Yellow Aster Mk 1 was produced as an interim measure. These trials
continued during June, July and August 1956.

The squadron had still not operated in its specialised reconnaissance
role, the reason apparently being that its Valiants were not yet suitably
equipped; but the picture was begining to change towards the end of
the year. Reporting in November 1956 on training the ORB said that
flights had been “severely restricted, due to the absence of several
aircraft at Vickers-Armstrong Ltd, Weybridge, and Marshall's Lid,
Cambridge, for major modification and servicing”; but it added:
“now that fully modified aircraft are becoming available, a series of
seven-hour cross-countries has been initiated, for general research into
flight planning, fuel loading and aircraft performance”.

From 9 October to 29 December 1956 a detachment from No 543
Sqn, with two Valiants, was at RCAF Namao, near Edmonton, Alberta,
on Operation Snow Trip — a Ministry of Supply/Bomber Command
joint project to assess the effect of winter conditions on airborne radar
equipment®. Further phases of this exercise followed during early 1957.
Not until May of that year, however, was No 543 able to demonstrate its
true role. The ORB recorded:-

“This month the squadron took part in its first operational
reconnaissance during Exercise Vigilant. The first four sorties that were
flown were very successful, all the allocated targets being covered”.
Referring to the exercise (24 to 27 May) in more detail, the ORB said
that “two crews were to fly each night. .. to carry out radar targeting
raids. The flights on the night of the 24th were cancelled owing to
weather conditions, but two flights were completed on each of the nights
of the 25th and 26th...". No 543’ Valiants were still undergoing
modification, and for the first half of May only five aircraft were
available.

The technique of radar coverage of target areas was well exercised in
Canada, Phase III of Operation Snow Trip taking into consideration
late winter, thaw and early spring conditions and all the flying being
“directly concerned with the radar coverage of the various target
areas ... obtained from various heights and with both radial and
sidescan radar”. In summing-up the influence of Snow Trip, the ORB
commented that the squadron’s detachment “gained considerable
experience of cold weather conditions and returned to the United
Kingdom with a host of data which will undoubtedly advance the
squadron’s operational role”.

! A note on Yellow Aster Mk 1 (OR3578) in MoD Defence Research Policy Committee paper
DRP/P(58) of 26 Feb 58 began: “The primary requirements of air reconnaissance have
hitherto been met by high-level photography by day and night. Its limitation to visual
conditions is unacceptable, and there is an urgent need for equipment which will make it
possible to carry out reconnaissance in all weathers".

2“A survey of the DEW (distant early warning) radar chain across the Canadian Arctic
border™ (Vickers Aircraft since 1908, by C F Andrews; Putnam & Co, 1969).
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Proof of its reconnaissance capability came in a visit by two of its
Valiants to Malta during June 1957 to give a presentation of radar
reconnaissance equipment and techniques to AFMED (Allied Forces,
Mediterranean), several special Sidescan sorties being flown before the
presentation. At this time, too, the first two 543 crews to be declared
“combat” were classified — Wg Cdr Havercroft and his crew at the end
of May, and Sqn Ldr G D Cremer and his crew during June.

It can be seen that, with modification of aircraft and training of
crews, with the detachments to Canada, with Lone Rangers, and with
practices for special events like the Battle of Britain “at home” display in
1956 and the Queen’s Birthday Flypast in 1957, plus participation in a
NATO Reconnaissance Symposium at Lahr in Germany, it was 18
months from the beginning of 1956 — when the squadron had settled-in
at Wyton — before it became operational as part of the Bomber
Command Strategic PR Wing. It then became involved, from 18 August
1957 onwards, in the Antler series of nuclear weapon trials at
Maralinga.

No 543 Sqn had two aircraft (Valiants B (PR) Mk 1 WZ391 and
WZ392) on detachment to RAAF Edinburgh Field, South Australia, for
these trials as part of Air Task Group Antler — “a composite force of
approximately one thousand men, operating eight different types of
aircraft, carrying out a series of nuclear tests at Maralinga Range” (to
quote from the squadron ORB). The detachment’s task was to “carry
out radar reconnaissance before, during and after” each of the three
nuclear explosions — on 14 and 25 September and 9 October 1957,
both of the Valiants participating on each occasion, doing both radar
and photograhic reconnaissance. Two of the three kiloton-range test
shots were exploded on towers and the other was suspended from a
series of balloons.

According to the report by the detachment commander, Sqn Ldr G D
Cremer, the PR Valiants and their crews did all that was expected of
them, although several sorties had to be aborted, because of
cancellations due to meteorological conditions on the range. “On the
postponement of a shot firing, aircraft and crews reverted to standby. As
the Valiants were operating from 450 miles away, it happened they
would be airborne before the cancellation was announced” -~ which
meant a loss of 2'% hours’ flying as the aircraft reduced their fuel load
to a safe landing weight. “On one occasion the cancellation was received
when the aircraft were at the take-off point with ten seconds to take-off”
~two highly disappointed crews having to return to dispersal.

On this detachment the Valiants also did radar reconnaissance (three
sorties) for the Weapon Research Establishment’s Blue Steel project, to
gather data. From departure from Wyton on 18 August to return there
on 22 October, the detachment lasted just over two months, and in the
words of Sqn Ldr Cremer was “most successful . . . both from the point
of view of the transit flights and the operations carried out at
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Edinburgh Field”.

In the electronic countermeasures role, Valiants and their crews did
not form a new squadron but re-formed an existing one — No 199, whose
Lincolns were then given the status of a flight. The squadron ORB
noted the change baldly but succinctly: “With effect from 2359hr on 30
September 1957, No 199 Sqn re-formed at Royal Air Force Honington
on Valiant aircraft. The unit at Hemswell flying Lincoln aircraft
becoming 1321 Flight”.

No 199 had been engaged in ECM operations during the war, from
mid-1944 onwards, in No 100 Group, as No 199 (BS — bomber support)
Sqn, its Stirlings and the Halifaxes which succeeded them operating on
radio countermeasures with Window (metallised strips to confuse
enemy RDF) and Mandrel (airborne jamming equipment). The
squadron was disbanded in July 1945 but re-formed in the same role
during October 1951 as part of the Central Signals Establishment at
Watton, flying Lincoln Mk 2/4As and Mosquito NF.36s. But on 17 April
1952 it was transferred from No 90 Group to Bomber Command,
becoming a squadron in No 1 Group. The operational flying task it was
given on 9 May specified 88hr per month initially, divided among
Fighter Command (39hr), Anti-Aircraft Command (20hr), Bomber
Command (18hr) and the Royal Navy (11hr). Lincoln pilots were to be
converted to Mosquito NFE36s so that they could fly both types;
Mosquitoes were held on the squadron to make good the deficiency in
Lincolns and would be disposed of when the Lincoln establishment had
been filled. It was not until early 1954, however, that the Mosquitoes
disappeared, and the squadron gained one Canberra B.2 in addition to
its nine Lincolns — the latter providing the main RCM effort for Bomber
Command and the other Services until the arrival of the first Valiants in
1957.

No 1321 Flight, to which the Lincolns were then assigned after the
re-formation of No 199 Sqn, had previously been engaged in Ministry
of Supply ballistic trials at Wittering but had completed this task early in
1956. As an ECM unit, it operated with Lincolns at Hemswell from 1
October 1957 until 31 March 1958, when it had two Lincoln B.2s.

No 199 Sqn, at Honington, operated a Canberra as well as Valiants
from January 1958 onwards, the latter being equipped with APT-16A,
ALT-7, Airborne Cigar, Carpet-4, APR9 and APR4, and Window
Dispensers'.

A letter from Bomber Command to Air Ministry in July 1957
explained the complexity of the numbering and locations of No 199
Sqn and No 1321 Flight.? It said that owing to the modifications to be

! No 199 Sqn ORB for February 1958. These equipments were, respectively, jamming
transmitters (APT-16A and ALT-7), jammers (Airborne Cigar and Carpet-4) and search
receivers (APR9 and APR4) and foil dispensers.

2HQ Bomber Command to US of S (DDO2). Air Ministry, on 2 July 1957
(BCS.86485/Admin Plans).
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installed in the Valiants before they would be fit for squadron service,
the re-arming of No 199 was to cover a minimum period of nine
months. “During this period an increasing Valiant element will be based
at Honington and a decreasing Lincoln element at Hemswell”. It
continued:—

“It is considered that difficulties are bound to arise in the
administration and operational control of this squadron operating with
two different types of aircraft from two different airfields for such a
lengthy period. It is proposed, therefore, that the Valiant and Lincoln
elements of No 199 Squadron should be given independent status .. . . .

“It is requested that approval be given for the re-organisation of No
199 Squadron on this basis and that a Flight number plate be allocated
to the Lincoln element based at Hemswell with effect from 1 October
1957....”

This proposal was agreed to; subject to there being no increase in
establishment, the Lincoln and Canberra Flight at Hemswell to be No
1321.

At about the same time, the need for RCM in the V-bombers was
acknowledged and defined by the Air Ministry, which said in a Note:—

“RCM, radio countermeasures, are means of upsetting those elements
of the enemy’s defence system that are based on radar or radio devices.
Radar detection depends on picking-up and isolating a very
low-powered signal; RCM, by emitting a large number of random
signals over a wide range of frequencies, prevents an accurate bearing
being taken on the signal generated by the radar echo, thus seriously
embarrassing the defenders.

“The RCM installation which is planned for the V-bombers consists of
a three-fold system to jam both active and passive radar systems, as well
as disrupting the enemy communications radio. It will be effective
against radar-guided missiles as well as ground radar systems”.!

At the end of 1956 a paper had been prepared in the Operational
Requirements Branch on “ECM Policy for V-class Aircraft”,2 and this also
spelt out what was needed to counter enemy defences. Referring first to
the requirements for countermeasures, it said that

“An effective deterrent cannot be maintained unless the force has the
manifest ability to penetrate the defences to deliver its weapons. The
V-class bombers face Russian defences which are becoming increasingly
effective against sub-sonic bombers. It is predicted that these defences
will become extremely lethal to the V-force in three or four years’ time
unless methods of reducing their efficiency are devised and the
aircraft appropriately fitted.

“Some increase in safety can be achieved if the aircraft are developed

! AM Note of 1957 on RCM in V-bombers, in file Working Papers Only RCM in V-bombers

-~ Policy (RD/87/048).
2 ORI18, 28 Dec 56/C.46548. In AF/CT1373/65 Pt I V-force RCM Co-ordinating Meetings

ARIs 18074/18075/18076/5919/18105.
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to give improved performance — in speed and height in order to stretch
the interception procedures and in range to give the opportunity to
employ evasive routeing where possible. There is, however, a limit to these
improvements which is set by basic aircraft design parameters and
therefore other expedients must be employed to keep down the loss
rate. It is generally accepted that defensive armament is not profitable
in present concepts where air-to-air and surface-to-air weapons will
ultimately constitute the most serious threat to the bombers.

“All defence systems are dependent on some sort of control and
reporting organisation. The basis of this . . . is a ground radar network
with a radio link to its fighters in the conventional concept; at a later
stage the fighters may be replaced or supplemented by a SAGW system.
This form of defence, however, would still depend on a ground radar
system. The ground radar and communications links are vulnerable to
jamming and suggest the most promising method of reducing the
effectiveness of the defences and thereby reducing the forecast of the
loss-rate of the bomber force”.

The paper then went on to describe Russian defensive radar, saying
that

“The principal ground radar in the Russian C and R (control and
reporting) system is the Token centimetric (S band) equipment. It is a
multi-beam, continuous heighi-finding radar operating on five or seven
frequencies between[  Jand[  ]mds. Itis backed up by a chain of
metric stations, most of which are now of the Kniferest type operating
on 65 to 75 mc/s with apparently the additional ability to operate on
frequencies up to about 104 m¢/s as an anti-jamming measure. The
Russians seem clearly aware of the vulnerability of these radars to
jamming.

“The Russian fighter control operates in the conventional VHF band
between 100 and 156 mc/s. The aircraft equipment is a simple
four-channel set which rather restricts the flexibility of control. This
suggests that th? fx‘)ntrol may be fairly vulnerable to countermeasures
despite the possibility of using a substantial high-power transmitter on
the ground as a countermeasure step”.

Describing British development of ECM equipment, the writer said:-

«with this general background of Russian defences, three jammers
have been developed for the V-class aircraft. These are

OR3618 Centimetric jammer ARI 18076

OR3520 Communications jammer ARI 18074

OR3521 Metric jammer ARI 18075,

«Although it is realised that alternative frequencies ground radars
can be used to supplement the Token and Kniferest stations, it would
take a considerable time for even the Russians to provide
comprehensive cover on new frequencies. In any case, it would be very
difficult to cloak such intentions from our intercept service; the same
considerations apply, but to a lesser degree, to a possible change from
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VHF to UHF fighter communications.

“This brings out two principles of ECM philosophy: firstly that ECM
policy must not remain static but must take account of enemy
development; and secondly, the threat of ECM invokes a strategic
requirement for the continued development of ground radar and
communications with a consequent expenditure of effort and money.”

To show what this expenditure meant in terms of equiprpem fitted
into the V-bombers, the following was the fit in a Valiant in October
1957:!

() A passive warning receiver system. This warns the crew when

they are locked-on by enemy ground radar. .

() An active tail warner, with a special radome. This warns the
crew when the aircraft is being followed by an enemy fighter.

(i) A system of jamming transmitters. At present these are
contained in nine separate cylindrical drums, ea'ch b.emg
approximately 3ft high, 18in in diameter and 200lb in weight.
These cover the metric and centimetric wave bands and are
intended to block the enemy’s ground radar, and air-to-air
radio and radar.

(v) The jamming apparatus demands a system of water/glycol
cooling. This is an elaborate system of pipes, connec_ted toa
special air intake and heat exchanger. (This is the most intricate
part of the airframe installation. . . .)

(v) A turbo-alternator to provide the AC power necessary to
operate the jamming apparatus.

(vi) Five separate sets of aerials connected with the RCM apparatus.
These are situated in the nose, tail, both wing-tips and beneath
the fuselage.

“The whole of the apparatus described . . . has had to be fitted into
the fuselage of an aircraft which was not designed to receive it. The
jamming system, with its cooling tubes and electrical connections, is
elaborate and extensive and occupies almost the whole of the rear half
of the fuselage. ...”

It should be noted here that V-bomber countermeasures were both
active and passive. In March 1959 Air Staff Targets were issued for
IRCM (infra-red countermeasures) designed to protect the V-bombers
from the guidance to enemy missiles provided by infra-red emissions
from the bombers’ jet engines. These ASTs were Nos OR 3604-6,
respectively Airborne Detection System for Warning of the launch of
AAGW; Infra-red Decoy Flares; and Infra-red Screening for Aircraft®.
AST OR3606 was cancelled on 13 April 1961, but a Specification for a
system for dispensing rapid blooming Window and/or Infra-red Decoy

! Note of a visit to Vickers-Armstrongs, Weybridge: AirB2(a), 25 Oct 57, in file RD/37/048
RCM in V-bombers Finance and Policy.
2 File C152386/62 Infra-red Suppression in V bombers, Pt I1.
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(OR3605) was produced in May 1961 by Microcell Ltd'.

In fact, Valiants had not been designed either for ECM equipment
nor for carrying fuel as tankers, though their role in photographic
reconnaissance had been envisaged from their inception — and they
could carry more cameras than any other RAF aircraft up to that time,
and on longer sorties. In performing these roles, and as bombers and
additionally as nuclear weapon trials vehicles, they proved themselves
to be the most versatile of the three types of V-force aircraft.

! See note?, page 184.
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CHAPTER XIII

BLUE STEEL: ORIGIN, DEVELOPMENT
AND DEPLOYMENT

At the Air Council meeting on 19 September 1955'. when the
V-bombers were being discussed?, DCAS (Air Mshl Sir Thomas Pike)
said that measures to extend their operational life and to increase their
effectiveness against developments in Russian air defences by 1960
included “a powered guided bomb which was being developed for
Service use by 1960. This would have a range of 100 miles and a speed of
Mach 2”. Thus when the first of the V-bombers had only just entered
squadron service, and when their original weapon, the free-falling Blue
Danube nuclear bomb, had not yet been finally proved in live dropping
trials, plans were being made for a bomb which would be launched from
V-aircraft and fly to its target, thus decreasing the bombers’
vulnerability to enemy missile defences.

The idea of a guided bomb had been examined in 1946-47. During
1946 the Air Staff had stated a requirement for a guided bomb “with
the object of improving the accuracy of bombing from high altitude at
high speed with high-explosive boinbs™3. Explaining the original work on
this project, code-named Blue Boar, ACAS(OR) recalled in 1953 that
consultation with the Ministry of Supply had revealed that
“television/command control was the only practicable system of
guidance which could be undertaken at that time”. But “the operational
limitations of the system were well known”; however, it was considered
necessary to build up teams and experience both in industry and the
MoS establishments, to deal with all the problems involved in control,
guidance and the aerodynamic performance of bombs. “There was
promise that when a more operationally suitable system of guidance
became practicable, much time could be saved by having available
a controllable vehicle in which to install it. . ..” Disadvantages of TV
guidance were that visual conditions were required by day, the system
had not been proved feasible at night, and “the addition of radio and
TV equipment to the . . . mechanical complexity of an atom bomb will
reduce its reliability, with no compensating . . . increase in accuracy, due
to weather limitations”. ACAS(OR) considered that, on such grounds,
the development of TV guidance as an operational weapon could not be
justified.

Studies of a guided bomb had continued through the late 1940s-early
1950s. When the Air Council considered a report on current R&D

! AC Conclusions 17(55) (Special).

2 Review of the Air Staff Research and Development Programme — August 1955 —
AC(55)43 — Note by DCAS.

3 ACAS(OR) to SoS (through DCAS) on Blue Boar — Policy. DCAS/3872, 1 Sep 53.
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projects on 8 September 1947' they learned that “work was
proceeding” on a guided bomb (OR1059). The Council's
Memorandum for that year® included a progress report by the Scientific
Adviser to the Air Ministry® which said that a study had recently been
started “with a view to determining the need for a guided bomb. A
proposal for the control of guided bombs by means of a tachometric
bombsight has been investigated and is considered to be technically
feasible”.

In the March 1949 issue of an Air Ministry publication on Future
Aircraft and Equipment? there was a drawing of a controlled bomb
called Blue Boar. This had a TV head, an explosive head and flip-out
wings with control surfaces. Capable of being released from altitudes of
up to 60,000ft and at speeds of up to 600kt, it was controlled by a
joystick for some distance after launch, then fell free,a TV camera in its
nose scanning a 65° area. A little later that year, the Air Ministry
Quarterly Liaison Report for April-June 1949 contained an item
headed OR1089 — Control of Bombs — Television, which stated that “the
probable usefulness of the television bomb Blue Boar is being
investigated. It was feared that weather conditions at the target might
severely limit this usefulness, but it now appears that the limiting factor
in using the bomb may be the sustained rate of effort of the aircraft and
not the state of the weather at the target”. Only one bomb could be
controlled from any one aircraft at a time, and Blue Boar required large
space and power facilities in its parent bomber.

Air Staff Requirement No ORI1089, entitled Control of Bombs —
Television, was issued on 11 October 1949, superseding OR1059, as its
introduction explained:—

“The Air Staff Requirement OR1059 for a controlled bomb to
improve bombing accuracy under blind conditions is no longer
considered capable of early solution, and has been re-issued as an Air
Staff Target AST1059.

“However, the Air Staff are prepared to exploit any system which
offers improvement of bombing accuracy, even in limited operating
conditions, and believe that a controlled bomb using a television
intelligence system will afford such an improvement over a free-falling
bomb aimed from high altitude that a very material saving of effort in
bomber operations will result ... "

The object of a TV-controlled bomb was thus stated:-

“The Air Staff require the development of a bomb capable of
displaying to a parent aircraft by television, the target in relation to the
flight path of the bomb. They further require a system of control of the
flight path of the bomb . . . whereby apparent errors may be
progressively eliminated to such a degree that a very high standard of

! AC Memoranda, Nos 31-72, Jun-Dec 1947
?and ? Ibid, No 21(48).
4SD573 Pll.
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bombing accuracy will be attained”.

At the end of the first issue of OR1089 the Air Staff noted that “to
maintain continuity” they would “prefer that the code name Blue
Boar be retained for this specific requirement”. In the second issue of
the OR, for a television/command control bombing system and an
associated 5,000lb HC missile, the Air Staff stated that “the bomb and
its associated equipment is required to be produced to be in Service use
in 1956”. A contract for the project had been placed with
Vickers-Armstrong in June 1950 and early in 1959 a contract had been
placed with EMI Ltd for television research.

While Blue Boar was still an active requirement, the Scientific
Adviser to the Air Ministry commented on the importance of such a
weapon in the airborne deterrent force armoury'. “The trend towards
greater heights and speeds”, he said, “makes accurate bombing by
conventional methods increasingly difficult. Development of the guided
bomb is therefore of the first importance, and research into methods of
guidance capable of operating in all-weather conditions by day and
night must be actively pursued”.

The need for a guided bomb was not disputed; the question was, the
means of guidance, whether TV-controlled or inertial. Some of the
arguments against the former have already been quoted; others were
that it required a cloud base not lower than 10,000ft for its efficient
operation, and that at night the target had to be illuminated by a 5,0001b
flare?. But there were doubts about the wisdom of stopping the
development of Blue Boar because of the absence of a suitable
alternative weapon. However, in June 1954 the decision to cancel the
project was finally taken®, S of S for Air agreeing on the 17th that it
should be omitted from the R & D programme.

As a result of the anticipated introduction of surface-to-air guided
weapons into the enemy’s defensive system around major vulnerable
areas, however, by 1960, it was considered necessary to initiate develop-
ment of a stand-off weapon for the V-bombers. This would be self-
contained, able to proceed independently to a target once it had been
launched from the parent bomber. As will be mentioned later, the com-
pany which eventually built the weapon which emanated from this Air
Staff thinking, Blue Steel?, regarded it as an aircraft.

Referring to the limitations of Blue Boar and putting forward
arguments for an alternative air-launched bomb, ACAS(OR) said in a
paper of 15 June 1954:

“In the light of the future requirement, it is proposed to produce a

! A Note by the Scientific Adviser on the Trend of Air Warfare, 29 Apr 53, in AC
Memoranda as AC(53)31.

2 ACAS(OR) paper, Blue Boar — Policy, in Development of Blue Boar Guided Bomb
(1D3/946/2).

* Ibid, Min DCAS/CGWL of 24 Jun 54.
* A V Roe were the prime contractors.
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weapon carrying an atomic warhead capable of being launched at
ranges up to 100nm from the target and using an inertia guidance
system. This...system is the outcome of a programme of development
resulting from a previous attempt to couple inertia control to the Blue
Boar missile.... The completion date for the weapon into service is
1960".

ACAS(OR) went on to say that the completion of Blue Boar by 1958
would result in a weapon of limited operational use and one whose
Service life might be extremely short — to 1960. The proposed new
propelled, inertia-controlled missile “should result in an extension of
the useful life of the V-bomber force and should also enable more
accurate bombing of targets...by the utilisation of the best radar offset
aiming point within the range of 100nm. This weapon should be
available by 1960”.

The Operational Requirement for this weapon (OR1132 — A Propelled
Air-to-surface-Missile for the V-class Bombers) was issued on 3
September 1954 and accepted by the Ministry of Supply in November
of that year — on the understanding that the probable date of
introduction into service would be 1961/62, as against an Air Ministry
requirement for service in 1960 when the Mk 2 V-bombers were to be
available. The OR asked simply for “a propelled controlled missile for
use with the V-class bombers'”. It was to be capable of being launched at
ranges of up to 100nm from its selected target, and only one missile was
required to be carried by each aircraft. Associated equipment in the
parent bomber, which together with the missile would form the
bombing system, would be NBS Mk 1, suitably modified for aiming the
missile — that is for determining, in conjunction with available
reconnaissance data, bearing and distance of the target from the release
point; Green Satin Doppler equipment for determining ground speed
and drift; and an accurate heading reference. The missile’s guidance
system and weapon fuze were also to be shielded as far as possible from
enemy countermeasures.

Two things are clear at the outset in the history of Blue Steel
development and its entry into service. First, that the idea of a guided
bomb dated from 1946 when it had become evident that the new jet
bombers were going to fly much faster and higher than their
piston-engined predecessors, but that the plan for TV guidance was
abandoned in 19532 and succeeded in 1954 by an OR for a self-guided
bomb?®. Secondly, that the achievement of a successful weapon of this

! Carriage by Valiants was deleted from the Requirement in 1958 (Min DCAS/ACAS(OR)
of 9 June 58).

?*The official position regarding Blue Boar is that no requirement exists, as it was
removed from the R&D programme when [it] was reviewed by the DRP Programmes
Sub-Committee. The removal was confirmed in a Minute from DCAS 10 CGWL dated 24
March 1953" — introduction to a paper from ACAS(OR) to DCAS, 15 June 1954
(CMS1879/ACAS(ORY/3250).

3 Which was also referred to (in the minutes of a Treasury meeting on 22 Nov 35) as a
“powered megaton bomb” (Blue Steel (OR1132) Financial Aspects file — 1D/47/286 (Pt 1)).
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kind was going to be difficult, particularly as no prior experience
existed.

Blue Steel was the product of a Government/industry programme;
responsibility was divided between the Ministry of Supply and the
design company, Weapons Research Division of A V Roe Ltd. On the
Government side, departments at the Royal Aircraft Establishment,
Farnborough, acted as design authorities for the guidance, firing and
fuzing systems; RAE was technical adviser to DAArm (Director of Air
Armament), the approving authority; and RAE Aberporth gave
technical assistance to Avro’s on specific problems. “Work at the firm
[said an RAE paper of April 1957]' is “mainly concerned with design of
the missile structure and of the systems and services contained in it.
Apart from the continuing model tests in wind tunnels and free flight to
obtain aerodynamic data, the 2/5th scale model programme releasing
an inert vehicle from a Valiant is scheduled to begin in January 1957 at
Aberporth....”

Referring to the scale models used in the first series of flight trials,
when they were dropped from a Valiant, the former chief engineer of
the Weapons Research Division of A V Roe & Co Ltd, Mr R H Francis,
said in a Royal Aeronautical Society lecture on 6 November 19632 that
the model itself was, “by British standards of 1957, a missile of quite
substantial size . . . fabricated in a stainless steel to gain experience
with design and manufacture of steel airframes”. The model was
carried inside the Valiant’s bomb-bay and dropped in the same way as a
ballistic bomb; the first trials objectives were “substantially achieved” by
the end of 19583,

Putting Blue Steel into an historical perspective, Mr Francis said that
it could be regarded “not only as a step in the evolution of the steel,
high-supersonic-speed aircraft, but also of the two-stage aircraft. . . . Its
predecessors were the Porte Baby fighter of the First World War, the
Mayo composite flying-boat of the 1930s, the Vickers supersonic
dropped model experiments in the UK in 1946 and the US Rascal
missile of the early 1950s. Related missile projects were the
ground-launched Navaho and its X-10 model flight test vehicle and
Blue Boar”.

Mr Francis recalled that during 1954 there were some studies at RAE
and A V Roe of the possibilities of stand-off bombing, which led to the
placing of a contract with A V Roe for a design study of a stand-off
bomb suitable for the V-bombers. From this study came a proposal for a
missile “which is, in substance, the present Blue Steel”.

! Report ARM.NW 1/57.
2 Astronautics and Guided Flight Section; published in RAeS Journal, May 64 (Vol 68,
- No641,).
3 Two Valiants on charge to the Controller of Aircraft, WP199 and WP206, were used for
Blue Steel trials.
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A development contract was placed with A V Roe by the Ministry of
Supply in March 1956, and there were three other main contractors:
Elliott Brothers (under RAE design authority) for the inertial
navigation system; de Havilland Engines for the power supply turbines
and also for some of the special propulsion motors to be used in the
early test vehicles; and Armstrong Siddeley for the Stentor propulsion
motors. Armament Department, RAE, were responsible for the
armament system; and A V Roe for all other equipment and the
airframe, also being co-ordinating contractors.

In the second phase of development, when full-scale test vehicles of
various degrees of complexity were flown, the problems encountered
were more complicated than those in the first phase, Mr Francis said.
“The development of techniques of manufacture of stainless-steel
airframes took longer than expected, and more development was found
necessary on some of the internal systems than had been planned”. Also
a number of components were found to need special manufacture to
meet the Blue Steel reliability requirement. Among the many that had
to be made specially for the missile were “silicon diodes and tran-
sistors, tantalum capacitors, rate gyros, position gyros, accelero-
meters, servo motors, hydraulic servo valves, explosive valves,
hydraulic accumulators, electrical relays, printed circuit board materials
and so forth”.

The final phase of development was flight trials of the operational
type Blue Steel, and the missile was accepted into service in December
1962.

Mr Francis’s remarks in his paper need to be borne in mind, as
representing the company’s point of view, when Air Staff criticisms of
A V Roe & Co for delays in developing Blue Steel, voiced in 1960-61, are
mentioned subsequently. It should also be remembered that Blue Steel,
both in size and in the number and complication of its control systems,
was virtually an aeroplane — in fact the company regarded it as such. It
was 35ft long, with small delta-shaped moving foreplanes, half the span
of its rear-mounted 13ft wing, and rear-mounted upper and lower fins.
Powered by a hydrogen-peroxide' — kerosine rocket motor (DH Double
Spectre in the test vehicles, Armstrong-Siddeley Stentor in the
operational version), it was guided by inertial navigation and its flight
control and trajectory decision-making were purely automatic; its power
supply was by hydrogen peroxide turbine driving a hydraulic pump.
Once launched from a Vulcan or Victor, it had to accelerate through the
transonic speed range and “perform various manoeuvres at supersonic
speed” before reaching its target.

! High test peroxide (HTP), an energy-rich material used as a motor propellant in missile
propulsion units and rocket motors: a solution of hydrogen peroxide and water, it looked like
clear water but had to be very carefully handled to avoid the risk of fire or an explosion.
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A description of Blue Steel and its warhead by the Royal Aircraft
Establishment! is relevant here. This said that the weapon was “being
developed to meet the Air Staff Requirement OR1132 which asks for a
propelled controlled bomb capable of delivering a megaton warhead. It
is intended for carriage in the V-class bombers and to have a range of
100 miles after release. The weight of the bomb fully fuelled is expected
to be about 17,000Ib and it is intended to attain speeds of about M2.5
and heights approaching 75,000ft after release to obtain a high degree
of immunity from the target defences. Guidance is to be effected by
inertia navigation”. The Blue Steel missile “forms part of an overall
bombing and navigation system combining the following sub-systems:
GP1 Mk 6 and associated equipment, NBS MkIA, Green Satin, inertia
navigator and associated equipment™?.

The launch weight of Blue Steel included about 400gal of HTP fuel
and 80gal kerosine, and its flight path after being released from a
V-bomber at 40,000ft involved first a dive to 32,000ft, when the engine
started; then a climb to 59,000ft, where speed increased to M2.3,
followed by a cruise/climb to 70,300-70,500ft, where burn-out occurred.
From that altitude the weapon would dive on to its target.

As the sketch® on the following page shows, the fuselage of the missile
was divided into nine different compartments — each housing a separate
component or fuel — by a series of bulkheads. From the pitot head
rearwards these were: the flight rules computer (FRC); the autopilot;
the navigator; the kerosine and forward HTP (some 400gal) tanks,
which fed the kerosine and two peroxide pumps; the warhead (store);
the main fuel tank; the alternator and electrical power control unit
(EPCU); and the Stentor rocket motor which provided the power in
free flight.

! Report ARM. NW 1/57 Royal Aircraft Establishment April 1957. Ref Arm 3399/11A
Third Progress Report on the Contribution of the RAE to the Nuclear Weapons Programme
Juiy 1956-January 1957.

Minute, Tech Serv Plans/D of M2, 16 May 1961 (files on Devlt of Victor — C127845/60,
PtIID).

3 Copied by the author at RAF Henlow, during research for this history, looking at a Blue

Steel stored there for forthcoming display at the RAF Museum, Hendon.
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Blue Steel launch-flight sequence was as follows:—
release at 40,000{t; after 4 sec, engine start; dive
then the trajectory depicted below
burn-out

80.000ft 70,300-70,500ft
70,000 cruise climb

depression angle

60,000 pull-over

) 59,0001t
50,000 Mach 2.3

40,000
Release (about climb

30,000 35,000f1)
32,000
20,000 engine
start
10,000

1,000

Referring to Blue Steel’s guidance and control system, Mr Francis
said in his RAeS lecture that this consisted of three parts: the navigator
(supplied by Elliotts), the flight rules computer and the autopilot (both
by A V Roe). “The navigator computes the present position of the
missile; the flight rules computer determines the flight plan, and the
autopilot commands the control movements necessary to obtain the
desired path, including the short-term stabilisation. Pitot pressure [the
pitot head was in the nose of Blue Steel] was chosen as the most suitable
and readily available measure of the aerodynamic environment by
which the control parameters could be selected. . . . It was felt that Blue
Steel was more similar to an aeroplane than to the early generations of
intercepter missiles. . . ."

The RAE description of Blue Steel said that it would carry the Green
Bamboo warhead. This was being developed at the AWRE (Atomic
Weapons Research Establishment) and it was common to the Yellow Sun
free fall weapon - the first British bomb with a yield in the megaton
range, chief armament of the Vulcans and Victors before Blue Steel
came into service.
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An overall contract for the design and development of a missile to
meet the requirements of OR1132 was given to Messrs A V Roe & Co on
9 March 1956, and the greater part of the work was carried out at their
Weapons Research Division at Woodford, Cheshire'.

In his RAeS lecture on Blue Steel, Mr Francis said that most of its
development was done in the laboratory — not in flight. But during the
planning of the development in 1955 — when, as he said later, most of the
decisions about the missile’s aerodynamics were made — “there seemed
to be a number of problem areas where the information necessary to
finalise the missile design could be obtained only by free flight trials.
Also there was the need to build up a flight trials organisation which,
when eventually presented with the operational Blue Steel, would be
able to conduct proving trials efficiently and safely. For these reasons it
was planned that two series of air-launched free flight test vehicle trials
should precede trials of the operational Blue Steel”.

This reference to a “flight trials organisation” appears to be to No 4
JSTU (Joint Services Trials Unit), formed in September 1956 “for the
purpose of familiarisation with the Blue Steel weapon and weapons
system prior to carrying-out joint MoS/Service acceptance trials” and
based initially on the A V Roe factory at Woodford (later at Scampton as
No 18 JSTU with an Australian element at RAAF Edinburgh). It had
four main functions: “to maintain at the missile contractors’ works and
at other establishments specified