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BAC
Military
Aircraft


The creation of BAC resulted in the
group inheriting a number of military projects and aircraft types
from the subsidiaries. The most notorious of these being the TRS.2
multi-role aircraft conceived by EE and Vickers Armstrong in 1959
with BAC awarded the production contract with Vickers as the prime
contractor. 5yrs later the controversial cancellation of the
project brought BAC close to collapse but orders for the BAC
1-11-500 the Super VC-10 and orders for the BAC (English Electric)
Lightning supersonic air-defence fighter and the Anglo-French
Sepecat Jaguar close-support strike plane kept the company
going.



The BAC Lightning was the first truly
supersonic British fighter. The aircraft was conceived by Mr W E
'Teddy Petter designer of the EE Canberra light-bomber. The
Lightning presented such complex aerodynamic problems that a
special wind tunnel had to be constructed to carry out airframe
tests the first of its kind in Great Britain whilst for the first
time in Britain much of the design was by means of a
specially-built computer. In order to minimise the risk in the
venture it was decided to build a scaled-down flying test-bed. The
work was placed with Short Brothers in Northern Ireland who
produced the Shorts SB.5 which first flew on 2 December 1952 and
went on to supply invaluable test data prior to the prototype
Lightning's (serial WG760) first flight nearly 2yrs later on the 4
August 1954 at Boscombe Down, Wiltshire. After a lengthy
development phase with 20 pre-production aircraft produced the
Lightning began to enter RAF front-line service in 1960 as the
Lightning F 1 armed with two 30mm cannon and two Firestreak
air-to-air missiles. A unique feature of the aircraft was that its
two R-R Avon 300 turbojets with reheat were mounted in the fuselage
one above the other. It is believed that specification limits for
fitment of the engines to the airframe were so tight that one
airframe produced at BAC Warton had to be scrapped as it was
impossible to fit the lower engine. In total 258 production
Lightning were delivered to the RAF by the time the final BAC F.6
variant left the production line in August 1967 with production
totalling 388 aircraft. The aircraft did achieve some limited
export success being used by the Royal Saudi Air Force and the
Kuwaiti Air Force for a number of years. Although neither of these
air arms ever really operated the aircraft to its full potential.
The Lightning remains the only RAF combat aircraft never to have
been actually involved in any hostilities throughout its 30yrs
service life.


The Sepecat
(Sociétè
Europèenne de
Production de l’
Avion Ecole
de Combat
et d’ Appui
Tactique) Jaguar was a collaborative
venture between BAC and Dassault/Breguet to manufacture 400
low-level strike fighters for the RAF and the
Armee de l'
Air. A similar collaborative agreement was reached by
R-R and Turboméca for design and production of Adour 811 turbo-fan
engines with reheat. Many French and British designs were studied
before the Breguet Br.121 was selected as the basis for the new
warplane. The Jaguar is a classic ground-attack aircraft and has
achieved success in the export markets with the Jaguar
International variant used by Ecuador, Nigeria, the Royal Omani Air
Force and the Indian Air Force who initially acquired 35
single-seater airplanes and 5 dual-seat trainers and manufactured
in excess of 100 made under-licence by HAL (Hindustan Aeronautics
Ltd). Series production of the British RAF Jaguars was undertaken
at the BAC plants at Preston and Warton, Lancashire. 573 Sepecat
Jaguars were built in total. An important the trials aircraft is UK
military serial XX765 allocated by the MoD RAE (later DERA -- now
QuinetiQ) for ACT or Active Control Technology evaluation in effect
fly-by-wire. Much of the flight test data acquired over a number of
had practical applications in the Eurofighter Typhoon fly-by-wire
systems. Another military design inherited by BAC was the H 145
(Jet Provost T 5) a private venture development by Hunting Aircraft
of Luton to provide the RAF with a pressurised

version of the earlier Jet Provost T 3
and T 4 trainers. The T 5 was intended to meet the RAF's
requirement for a high-altitude jet trainer, needed by modern air
force. When Hunting became the Luton Division of BAC the type was
re-designated BAC 145. The prototype T 5 was a converted T.4 serial
XS230 that made its maiden flight at BAC Warton on 28 February
1967. The closure of the Luton plant meant production of the 110 T
5 was carried out at Warton. BAC secured export orders for 150 Jet
Provost for Saudi Arabia, Kuwait, New Zealand and at least 6 other
countries for the trainer ground-attack BAC 167 Strikemaster
derivative.

BAC was a founder member of Panavia
GmBH a company set-up to manage the development and production of
the Tornado multi-role combat aircraft a joint venture with
Messerschmitt- Bolkow-Blohm -- MBB Germany and Fiat (later
Aeritalia) Italy. As the MRCA -- multi-role combat aircraft, the
variable-geometry wing interdictor strike (IDS) Tornado made its
first flight on 14 August 1974.


Post-WW II it was realised if British
aircraft manufacturers were to remain a major player in the field
of military aircraft design development and production a degree of
rationalisation and consolidation was needed. Already in 1960 the
Hawker Siddeley Group comprised such famous names as
Armstrong-Whitworth Avro Gloster and Hawker and in accordance with
the British Government\s policy at this time acquired Blackburn
Folland and de Havilland companies. The British Aircraft
Corporation (BAC) with its headquarters at 100 Pall Mall London SW1
formed in February 1960 under the chairmanship of Lord Portal with
Sir George Edwards of Vickers as Managing Director but BAC did not
officially come into existence until 1 July 1960. BAC comprised
Vickers-Armstrong (Aircraft) Ltd (40% shareholding) Bristol
Aircraft Ltd (20% shareholding) Hunting Aircraft Ltd (almost
immediately wholly-owned) and English Electric Aviation Ltd (40%
shareholding). Employees totalled 30,030 the rationalisation meant
the company's sphere of activities covered all the three main
fields of aerospace -- civil aircraft, military aircraft guided
weapons and space. BAC's inherited military aerospace product base
on formation in 1960 included:

 


1. Bristol Britannia: turbo-prop
airliner production nearly complete (civil and military for RAF
Transport Command)

 


2. Bristol Britannic wing. Bristol
design and manufacture of the wings for 10 long-range heavy- lift
strategic-transports for RAF Transport Command the aircraft built
by Short Brothers and Harland in Belfast, Northern Ireland -- named
'Belfast'.

 


3. Bristol Type 188: all-steel
supersonic single-seat research aircraft for Ministry of Aviation.
2 ordered.

 


4. Bristol Bloodhound Mk I )
surface-to-air- missile (SAM) (330

 


5. EE Canberra production amounted to
1,400 completed of these 450 were licence-built in the United
States as the Martin B-57 and 50 in Australia. Shorts built 23
Canberra PR9 high-altitude reconnaissance aircraft.


6. EE Lightning supersonic air-defence
fighter: 25 were flying and contracts were held for a number of
improved variants including: F.3 and F.6 single-seat fighters and
Mk 4/5 two-seat trainers. No.74 F) 'Tiger' Squadron (RAF) took
delivery of its first new EE (BAC) Lightning at RAF Wattisham near
Ipswich Suffolk on 29 June 1960 on the official formation of BAC. .
EE (BAC) Tactical Strike Reconnaissance TSR 2 was still in design
development. Vickers was appointed prime contractor. First flight
took place at A&AEE Boscombe Down Wiltshire, on 27 September
1964. The programme was cancelled on 6 April 1965. Prototype serial
XR219 that made its first flight at Boscombe Down on Sunday 30
September 1964 was the only 1 of the 3 airframes completed to
fly.

 


7. Thunderbird I ground-to-air guided
weapon system (60)

 


8. Blue Water tactical
surface-to-surface bombardment missile system -- cancelled in
1962.

 


9. Hunting Jet Provost: RAF basic jet
training aircraft. Contracts for 200 Mk 3 existed of which 88 had
been delivered. Production and delivery was set at 8 per month
rising to 10. Contracts were pending for 100 to 160 Mk 4 improved
performance aircraft with eventually 185 produced. On 14 January
1969 BAC announced that it had received an order for 100 Jet
Provost Mk 5 trainers the RAF. In total 203 Mk. 5 (110 Mk 5 and 93
Mk 5A) pressurised high-altitude airplanes were built by
BAC.

 


10. Jet-flap aircraft under
construction was an experimental aircraft designed to fly at a
high-lift co-efficient in level-flight gliding-fight, and landing
using the principles of the jet-flap was Fairey Delta 2 supersonic
research aircraft modified to incorporate a wing with the 'ogee'
platform favoured for the proposed SuperSonic Transport (SST) --
Anglo-French Aerospatiale/ BAC
Concorde.

 


11. DH 121 wing work underway on this
aircraft under the Airco agreement (?).

 


12. Swallow: variable geometry
swing-wing experimental aircraft being studied by Dr (later Sir)
Barnes Wallis.

 


13. Guided weapons including
'Vigilant'.

 


BAC was also required to provide
spares and support services for all these products as well as
numerous others.


 


Re-alignment of the British airframe
manufacturing industry into three big groups in 1960, BAC Hawker
Siddeley and Westland Helicopters brought an overall change to
company test and development flying. BAC and Westland appointed a
group test pilot to take overall charge of test flying. There was
not necessarily however a hard and fast division between civil and
military projects. It was already intended that the TSR 2
multi-role aircraft test flying would be shared with English
Electric Aviation and Vickers test pilots. Vickers test pilots were
already use to a wide variety of aircraft most having flown the
Valiant (Britain's first V-bomber) and the Supermarine Scimitar
carrier-borne jet fighter for the Royal Navy. The low-level
multi-role aircraft designated TSR 2 was to be test flown initially
at Warton Lancashire in the north of England, the English Electric
Co. airfield. BAC Chief Test Pilot Roland Beamont in addition to
his new BAC responsibilities was still manager flight operations
there with responsibility for Warton and Samlesbury (also English
Electric) and was still involved in EE Lightning aircraft
qualification test flying as new marks were introduced. By this
time the English Electric chief test pilot was Wg-Cdr Jimmy Dell
who had joined the company from the RAF in 1959 having previously
been at Warton on secondment.


Warton is an excellent venue for test
flying close to the sea as it is and is well-equipped to handle
fast jets and staff there were well versed in recovery procedures
with often as many as 6 Lightning airplanes airborne at any one
time all with marginal fuel load and endurance after the requisite
test programmes had been completed (the fighter with short legs
until the definitive Mk 6 variant) a Lightning test flight lasted
for just 30mins. For high-speed runs over the Irish Sea the
Lightning's did a radar-controlled climb out towards Gt Orme's Head
then to turn north. They were given special Ground Controlled
Interception (GCI) by Killard Point radar on the Northern Ireland
coast and similar surveillance was provided by RAF radar for
air-firing sorties carried out off the north-east coast. The radar
stations 'handed-back' the aircraft to Warton once the sorties were
completed. There was direct telephone contact between the two
centres and Warton airfields radar room. To reach Gt Orme's Head
the Lightning had to cross the confluence of Red 3 and Green 2
Airways. The Ministry of Aviation gave permission for Warton
aircraft to cross airways under radar control without prior
notification. For recovery Warton had a Marconi 264H approach
control radar ILS minima was 300ft cloud-base 1,200yd visibility;
but on occasion circumstances for example such as low fuel reserves
(common on early Mark's with their poor capacity) it was necessary
'to get the pilot in' whatever the conditions. Lightning
controllers were a 'special breed' who were fully aware of the
types main short-coming always endeavouring to get the aircraft on
their approach path as soon as possible. Fortunately, in event of
difficulties or poor visibility Warton has a white high-intensity
runway centre-line plus sodium bars and the main runway is 3,100yd
long, that includes overshoots of 200 and 250yds.

At this time there were two
experimental test pilots at Warton Peter Hillwood and Don Knight,
who, with Jimmy Dell concentrated on different aspects of BAC
Lightning development. Hillwood's special job had been armament;
Dell was project pilot on the weapon system. In the English
Electric P.1 days (forerunner to the Lightning) Desmond de Villiers
was No 2 project pilot who under the BAC banner headed the military
aircraft production test pilots Tim Ferguson, Keith Isherwood and
John Hall. Series production and experimental pilots though
physically separated at Warton, with the former with their offices
in a little house that was there before the airfield; and the
latter housed in the flight test block there was no clear split in
the allocated tasks and objectives of the two groups. Johnny Spiers
-- who had survived a high- speed ejection over the Irish Sea and
paddled himself ashore in his dinghy after he had been given up for
lost -- now, in addition to his test flying duties was, crew (test
pilots) Station Liaison Officer. In this capacity he was
responsible for liaison with the Ministry's on such matters as crew
stations and cockpit layout. Much of the work at this time related
to the TSR 2 and its systems. Other military flight test personnel
at Warton at this time included pilots ‘Dinty’ Moores and Johnny
Hackett (communications and delivery), Peter Moneypenny who was a
pilot and navigator, a navigator Brian McCann, and a flight test
observer Arthur Lewry.


The chosen power-plant of the TSR 2
was a pair of advanced BS Olympus; development flying of these
engines was done at Filton Bristol in the west of England
headquarters of BS Engines. Engine test-flying is quite different
from test-flying of complete aircraft involving different altitudes
and techniques. Instead of concentrating on one type of aircraft
the engine test pilot may fly 6 or 7 types often having unusual
aerodynamic qualities because of extra weight or special structural
additions. At Filton Bristol Siddeley used a variety of types
including: Gloster Javelin FAW 7 with its engines converted for
re-heat, EE Canberra used for high-altitude work on Viper 8 and 11
engines; 2 Folland Gnats -- one a fighter (HAL Ajeet) on loan from
the Indian Government (Indian Air Force) for fuel system and other
tests and a advanced trainer loaned by the Ministry of Aviation
MoA); 2 Fiat G.91 from the Italian Government 2 Avro Vulcan for
Olympus development flying; a Vickers-Armstrong Valiant; a Fairey
Gannet 1 specially-ducted to take the 'Mamba' engine destined to
power the RN's AEW 3 Gannet variant; 3 Hunting Jet Provosts one of
them converted to take a Viper 11; an civil Avro Ashton employed on
Olympus or Orpheus anti-icing tests; and a DH Dove for
communications duties. Bristol Siddeley test pilots took turns
flying the Dove for a week at a time to keep themselves current on
airline procedures and civil flying regulations.

At Bristol there were 6 (engine) test
pilots on the Bristol Siddeley side of Filton airfield headed by
the company’s Chief Test Pilot Tom Frost. Normally they each
concentrated on a different type of engine though on occasion their
duties did overlap. Frost for example and his assistant Chief Test
Pilot 'Harry' Pollitt were responsible for Olympus and Viper
development flying; Mike Webber was concerned with the Orpheus John
Towle with the Sapphire and A H Wittridge with the Double Mamba.
The 6th member of the BS flying team Sqdn-Ldr J Cruse at this time
had only just joined the company. He joined from A&AEE Boscombe
Down and was just one of many who transitioned seamlessly from
service flying into industry. He joined BS just at the time the
test pilots had moved into new and comfortable office accommodation
with plenty of privacy to write reports plus coffee-making
amenities. In addition to the pilots there were 2 air electronics
officers at Bristol Siddeley Mike Stubbs and Mike Parkinson, who
flew with the Avro Vulcan's. About a 12 or 15 of the company's
development engineers were also involved with the air tests. Flying
time for the pilots varied according to aircraft type; a Folland
Gnat test flight lasted between 20 and 40mins; Hunting (BAC) Jet
Provost 45mins; Gloster Javelin FAW 1hr to 1.5hrs. BS Engines as
part of the rationalisation became an associate member of the HS
Group; but across to the south side of the east-west runway at
Filton (the 8,150ft runway having been lengthened especially for
the massive Bristol Brabazon eight-engined airliner development)
was BAC territory. BAC had taken over the fixed-wing aircraft and
guided-weapon interests of the Bristol Aircraft Co., which formerly
had the distinction (shared with de Havilland) of being both an
airframe and engine designer and manufacturer. Now by a curious
quirk of circumstance the de Havilland Gyron Junior engines for
Bristol's all-steel research aircraft the T.188 were coming from
BAC rivals the Hawker Siddeley Group, who controlled the DH
Aircraft and Engine Companies through Hawker Siddeley Aviation
(HSA).


Godfrey Auty the Bristol Aircraft
Chief Test Pilot and the man responsible for flying the
experimental Bristol Type 188 had been on the Bristol flight test
team for 10ys, and succeeded Walter Gibb as Chief Test Pilot in
July 1960 at almost the same time as BAC officially came into
being. Gibb had been project pilot on the Type 188 with Auty
'taking a back-seat interest' but now Auty had moved into the front
seat and was preparing himself for the flying to come. Godfrey
Auty's indoctrination to high-speed flying had included piloting an
English Electric Lightning at Warton and a Fairey FD.2 at RAE
Bedford; in addition he had visited de Havilland at Hatfield,
Hertfordshire to familiarise himself with the DH Gyron Junior
engine in development for the Bristol T.188. Auty himself an
experienced engine test pilot having completed a lot of Bristol
turbo-jet development flying at Filton before BS Engines was formed
as a separate company. Although Auty had overall responsibility
three test pilots in all were concerned with T.188 flying: in
addition to him there being the pilot of the Hawker Hunter chase
plane and a third to act as a ground safety pilot. It was planned
that these other two pilots would alternate with Auty in piloting
the Type 188. In addition to Auty Bristol's other pilots included:
J I 'Willy' Williamson Ken Ashley and Lew Roberts whilst another
pilot was engaged to fly the BAC presidents communications aircraft
as well as co-piloting the Vickers Valiant bomber Britannia
airliner and Canberra aircraft based at Filton.

Most of Bristol's test flying was done
to the south and west of the airfield over a comparatively clear
area. In the north-west of the county Filton lies under Airway
Green One which passes over at 7,000ft then turns north-westwards
to the west of Filton there was a busy clutch of operational RAF
airfields: RAF Colerne near Batheaston Bath Somerset, RAF
Hullavington near Calne Wiltshire and the main RAF transport base
at Lyneham Wiltshire. The city of Bristol is a prohibited area and
when landing to the west aircraft do a right-hand circuit to avoid
flying over it.


Looking back there is little doubt
that BAC was actually incorporated not so much as to rationalise
the British aerospace industry -- though there is also little doubt
this was necessary -- but more as a vehicle to bring the military
TSR 2 project to fruition. The aircraft would have been the most
advanced combat aircraft in the world at the time and when
developed further as a bomber with advanced terrain-following radar
and other state-of-the-art military avionic systems replace the
ubiquitous EE Canberra had the potential to earn millions of pounds
in exports for Britain and would in all probability still have been
in use with the RAF today in the new millennium.

Towards the end of the 1970s BAC's
Military Aircraft Division -- centred at Warton Lancashire with
other factories nearby at Preston and Samlesbury was providing the
bulk of the RAF's front-line combat aircraft and a high proportion
of Western Europe's through large-scale production of the
joint-venture Sepecat Jaguar fighter-bomber and Panavia Tornado
MRCA (Multi-Role Combat Aircraft) and BAC Strikemaster
ground-attack aircraft derived from BAC's Jet Provost Mk 5 advanced
jet trainer. At the same time BAC was called on to support the
products produced by the companies from which it was formed that
included more than 2,400 EE Canberra (680 exports) EE (BAC)
Lightning and Hunting (BAC) Jet Provost with over 900 of these 3
types in service with the air forces of 26 country's having been
exported or built abroad under licence. The first of 7
specially-converted (ex-RAF) BAC Canberra T.22 for the Royal Navy
for use as radar targets made its maiden flight at Salmesbury on 28
June 1973. BAC also delivered over 100 BAC 145 high-altitude
pressurised Jet Provost Mk 5 as well as 155 of its counterpart BAC
167 Strikemaster basic/advanced jet trainer light-attack variant --
to Ecuador (Mk 89) Oman (Mk 82) and Sudan Mk 90). In total Jet
Provost and Strikemaster deliveries exceeded 700. By the early
1980's there were approximately 750 BAC/BAe military aircraft of
all types (including collaborative ventures) in the RAF and over
600 in other Western European air forces -- in the main by this
time Panavia MRCA and Sepecat Jaguar.


BAC military
aircraft products 1960-1977 included: BAC Canberra Mk 22

BAC Canberra TT.18

BAC Canberra T.17

Sepecat (BAC) Jaguar GR.1

Hunting (BAC) Jet Provost
T.3

BAC Jet Provost T.4 (185) BAC 145 Jet
Provost T.5 (110) BAC 145 Jet Provost T.5A

EE Lightning F.1 (19) F.1A
(24)

BAC Lightning F.2/F.2A (44) F.3 (70)
T.4 (20) T.5 (22) F.6 (55)

MRCA (Panavia) Tornado IDS (all built
and delivered by BAe/BAE Systems) BAC 167 Strikemaster
(155)

BAC TSR 2 (3)

BAC VC 10 C. Mk 1 RAF Transport
Command (14)

 


The EE/BAC Lightning which was
Britain's first Mach 2.0 military aircraft at one time equipped
eight of the nine RAF fighter squadrons and continued in service
well into the early 1980's. BAC assumed production of 70
single-seat F.3 Lightning and 20 T.4 dual-seat trainers followed by
22 T.5 that entered service with No. 226 OCU in April 1965 and over
the next 23yrs until the Lightning was finally retired in 1988 the
basic BAC T.5 remained unchanged. The type equipped the Lightning
Training Flight (LTF) at RAF Binbrook Lincolnshire following the
demise of the OCU at the end of September 1974. For a while each
RAF front-line Lightning squadron was allocated a T.5 dual-seat
trainer. In collaboration with the French Dassault- Breguet firm
BAC built the Sepecat Jaguar supersonic tactical strike-fighter
that also entered service with the
Armee de l’
Air with first deliveries to the RAF were made in the summer
of 1973. Each country had ordered 200 Jaguars initially a
proportion of which were two-seat combat-capable
trainers.

The initial announcement of the MRCA
MoU was made in the House of Commons by Mr Dennis Healy after Prime
Ministers 'question-time' on 14 May 1969. On 28 March 1969 BAC
announced the formation by BAC Fiat Fokker and Messerschmitt-Bolkow
of a new aerospace company. International Panavia GmBH created to
develop the MRCA but the Netherlands withdrew in July 1969. The
following year the UK and Germany on 22 July 1970 signed a MoU for
the development of the MRCA later named Tornado The agreement the
culmination of British research into variable-geometry swept-wing
design by Barnes Wallis and to BAC Warton's 'P45' proposal in 1963.
The prototype 'P01' Panavia MRCA German military serial D-9591
piloted by BAC Military Aircraft Division Chief Test Pilot Paul
Millett made its maiden flight at Manching, near Munich West
Germany on 14 August 1974. Four more prototypes flew in 1975 -- the
fourth aircraft being fully-equipped with the advanced avionics and
Texas Instrument terrain-following (TFR) system. In 1976 with all
the Panavia Tornado prototypes and two pre-series aircraft flying
the first series production contract for 40 aircraft was signed and
that for a second batch of 110 aircraft was signed in May 1977 --
including the first 3 F.2 ADV models the airplanes to be built by
BAe/BAE Systems at Warton.
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