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EDITORIAL

Kingston’sHawk just goes on selling with a contract for arests7 for India signed in July!

Our Association can now be considered mature; we h&ld our seventh AGM as reported below. Your @uttee hopes it is
satisfying your needs and believes so, based enddhces at meetings. However, a bit of feedbackdatwe Ip us in our planning of
events. Why not phone or e-mail me?

I'm sorry this Newsletter is later than usual; ggiehat? | had a computer problem. The resultasttiere is too much material
so, if your contribution - Doug Halloway, Peter Kican and Ron Williams - is not here, please bespétit will be.

A Membership renewal form went out with NL.26 mangeks ago...but 113 of you have not yet respondedsPE help your
hard working Secretary by paying up! Send yourléques to Barry Pegram at 12 Becket Wood, Newdigateey, RH5 5AQ.

Also, please keep sending your contributions to:

The Editor, Chris Farara, 24 Guildown Road, Goild, Surrey, GU2 4EN

Telephone 01483 825955; e-naf@rara@ntiword com

PROGRAMME FOR 2010

Wednesday ﬂAugust Social with video.

Wednesdaytg September Social with video.

Wednesdayté October Visit tode Havilland Museum Meet there at 13.50.
Wednesday 130ctober The Royal Aero Club Trusbick Poole

Wednesday 1ONovember The BAE Systems Heritage Programioén L Parker.
Wednesda)8th December Christmas Lunch at the Hawker Centre.

Note date corrected from the 15.

TheDH Museumis found off the M25 at junction 22. It is beingexjilly opened for us and we will be guided. Pleas®tact
Barry Pegram (01306 631125) if you would like taveoas he needs to know numbers. The entrance f&e The tour starts at 14.00
so aim to get there by 13.50, please.

Dick Poolewas Chief Flight Test Engineer at Dunsfold and nmaowks for the Royal Aero Club Trust. Project Manadehn
Parker now has responsibility for BAES heritage actistie

Unless stated otherwise, meetings are at the Ha@&etre, Kingston - the old Sports & Social Cludnd start at 2.00 pm.
Lunch and drinks are available beforehand, teawadiels, and there is a large, free car park.

THE 2010 HAWKER ASSOCIATION ANNUAL GENERAL MEETING

This, the seventh AGM, was well attended. Our @nan, Ambrose Barber, opened the proceedings wgthiimual statement.
He hoped all would agree that we had had anotthjeyahle year with an interesting variety of speakssvering both history and
current affairs. The launch of the Sir Sydney Cabearning Centre at Kingston University had beeeprated and our aim of
publicising Hawker achievements was achieved hégghanked the committee members, all of whom sfootke-election, for their
services noting particularly Secretary Barry Pegr&ditor Chris Farara and Webmaster Richard Canfiba.Chairman also paid
tribute to our President, John Glasscock, who wésimg after six years. He was our very first dgpgand had supported the
Association by his presence on numerous occasioti@lso behind the scenes. As a token of our ajgpi@t Ambrose presented the
retiring President with the Harrier picture startgdColin Wilson in his demonstration of aviatioaipting in February.

The Secretary reported on the satisfactory statieeome mbership and on the good attendances dingeeall illustrated with
coloured viewgraphs, and the Treasurer revealed#seciation’s healthy financial position with £96@2 in the bank at the end of
20009.

The Chairman and Committee were re-elected and @Gdsscock proposed that Sir Colin Chandler béedvto be the new
President. Colin had, John said, been an impresGaneral Manager of our K-B Division in 1977, hazhe well in Defence Sales for
which he was Knighted, and then went to Vickers ando EasyJet; he was highly recommended. Theomotas carried.

After the meeting a film “Hurricanes Over Russiaiade by Roy Perkins and Viv Pottersman for the RAIBsia Association
and supported by the RAF Historical Society, wageed. It is the only film documentary about thesion of RAF 151 Wing (81 and
134 Squadrons) to Russia as part of the first8ritionvoy in August 1941. The Russian air force eestroyed prior to the German
invasion and Stalin requested aircraft. Some Hamis were shipped and assembled, in nine dayschbAgel, others flew in off HMS
Argus. They were used to defend Murmansk, an iee-frort. Eventually the Hurricanes were handed tvdre Russians and the RAF
officers and men returned to the UK with the RN.



BROOKLANDS ANNIVERSARIES INVITATION

The Brooklands Museum is planning to mount an éwrethe Autumn to celebrate thethianniversary of the Battle of Britain
and the 78 anniversary of the Hurricane’s first flight. Theusleum would like to invite any former Hawker e mpdeg fromthe 1935 to
1940 era to attend. If you are one or know onegdezntact Julian Temple on 01932 857381.

HAM FACTORY OWNERSHIP HISTORY RESOLVED

David Hassard has unravelled the true ownersisiphi of the factory as follows ...

It was built for the Ministry of Munitions as Natial Aircraft Factory No 2, not No 1, and was rehtet boughtby Sopwith
Aviation. At the Sopwith Directors' meeting held 88 July 1919, “Mr Cary reported that the Ministefused to continue the renting of
the Ham factory and had decided to sellit.” Thgghleist price Sopwith would be prepared to consider thirty per cent of the cost, or
£60 - £70,000. The Ministry would not accept thiglgut the building up to tender. A Leyland offéi£@25,000 was accepted by the
Ministry late in 1919 and that Company used thédgcuntil 1948.

The Hawker Directors' minutes of 1 January 1948rés that "The Chairman told the meeting that &e tow received from
the Managing Director of Leyland Motors Limited affer of sale of that Company's Ham property ....foe sum of £585,000.” This
offer was accepted by Hawker. The rest, as theyis&ystory.

KINGSTON UNIVERSITY “SIR SYDNEY CAMM CENTRE"
David Hassard reports on the opening of this newnleg facility ...

Kingston University’s Roehampton Vale campus is ¢tkirrent home of their School of Aeronautical Begiring within the
Faculty of Engineering. The Faculty of Engineerimgs BSc courses in Aeronautical Engineering arrdraft Engineering, alongside a
range of Automotive and Civil Engineering coursBsey also run MSc courses and undertake signifieamtunts of research work for
industry and academia.

There are longstanding connections between KimgStuiversity (formerly Technical College and Poti@ic) and Hawker,
and for some years, until 1994, the Faculty of Begiing was actually based in the old Sopwith/Havi&etory in Canbury Park Road.
On the Roehampton Vale Campus, the University Oemant of Information Services has recently brouglgiether its high quality
library, computing and multimedia facilities intorary modern “Learning Resources Centre” and hasefmto call it the “Sir Sydney
Camm Centre” in recognition and celebration of l@sronautical history. As the information and feiag hub of the campus, the
centre has high specification computers runningrexgging software and a wireless network for pdealevices, as well as printing
and reprographic facilities. The collection inclsdextbooks, monographs and DVDs and electroniessto over 40,000 journals. A
reception and helpdesk provides the first pointadffor enquiries and advice on study related éssincluding careers and financial
advice and, most surprisingly, the Centre alsorpomtes a “Learning Cafe”. As a result it has beedhe natural place to congregate
on Campus providing a social meeting point forfsdafl students alongside silent study rooms andpsdudy areas with the latest
mu ltimedia facilities.

The high profile opening ceremony took place off REarch 2010 attended by some 200 invited guestss&lincluded
members of the Hawker Association, academic stafhfKingston and collaborating Universities, renesatives from the Sir Sydney
Camm Commemorative Society in Windsor, aviationusttly student sponsors including British Airwaysafghalls of Cambridge and
KLM, and the Deputy Mayors of Kingston and Mert@ach attendee was presented with an interestinchibore on Sir Sydney Camm
produced by University researcher Bill Downey. Digrhis research over many months he also collextguque set of 140
photographs which were projected as a looped digplaing the ceremony. These photographs came fnany sources including the
Imperial War Museum, the Hawker archive at the Btands Museum, the Royal Aeronautical Society,haes Digital Archive and
the Kingston Heritage Centre. For an hour befoeedpening ceremony, Bill had arranged for a groiypeople who had known Sir
Sydney to be filmed discussing himand his aircr@ftaired by Professor Brian Cathcart, this waseatgsuccess providing a wide
range of anecdotes and insights from Ambrose Bafaere Edwards, John Farley, Harry Frazer Mitchiadirek Sims and Duncan
Simpson.

The formal opening ceremony started with Kingsttbriversity Vice Chancellor Sir Peter Scott and Head of Information
Services Graham Bulpitt explaining the value antppse of the Centre and their intention to perpettiae University’s link with
Kingston’s aviation heritage. Ambrose Barber preddin engaging insight to Sir Sydney Camm anddfieese ments picking out some
key events from his career. Bill Downey had alsmked down Chloe Dickson, Sir Sydney’s great graadtter, who spoke of how
much she had learned about her great grandfatheeremilt of this event and her growing pride ®, land Hawker's, achieve ments.
This was followed by excerpts from an Imperial VWarseum tape recording of Bill Humble recalling hbesbecame a test pilot at
Hawker, his memories of Sir Sydney and the charisties of some Hawker aircraft he had test floihis was entertaining and a
fitting introduction to his granddaughter, TV preser Kate Humble, who gave an excellent speech surimimg the value and
importance of the achievements of Sir Sydney andkéa in general before being asked to declare “SheSydney Camm Centre”
open.

The whole event was extremely well organised a&ednded for posterity on film. Invited guests weegy well looked after by
the university with buffet and refreshments in 8ieSydney Camm Centre and a tour of the laboragoy workshop facilities. There is
every facility you would expect to see in a modemniversity aeronautical department including windrels, an airliner cockpit
simulator and a complete Learjet! There can beawbd that the new “Sir Sydney Camm Centre” is athieart of an excellent facility
for training future generations of aeronauticaliaegrs and is a fittihng memorial to him and to Kstgn'’s aviation heritage.



Writer's note Copies of the Sir Sydney Camm brochure/handout fieerevent can be borrowed from the Hawker Associat
Secretary. The studio discussion film is curreb#ying edited and will be made available to the Ag&d@n. The University’s
Department of Information Services plan to devdloplooped photograph presentation into a permaadip-visual presentation for
the Sir Sydney Camm Centre. This may also be opiajisat the Brooklands Museum in time for th&'Z®niversary of the first flight
of the Hurricane later this year. When ready, Bolwney has offered to show it at a future Hawkeséaation meeting.

HAWK NEWS

During David Cameron’s visit to India the delayedidw-up order for Hawks was signed. It is for Siceaft, 40 for the Air
Force and 17 for the Navy, to be built under liceby Hindustan Aeronautics Ltd (HAL)at BangaloréeTorder is worth £500 million
to BAES and £200 mto Rolls-Royce. BAES will prowidngineering services, raw materials and equipteeHA L and support to the
Air Force and Navy. The total Indian Hawk purchase stands at 123 aircraft. In India a new softvedendard, OFP4, which includes
electronic flight reference cards, has been emlabalieall 24 BAES supplied aircraft. HAL will builtl into Indian built aircraft (6 from
kits and 36 built under licence). Former Dunsfadd Warton) test pilot, Paul Hopkins, is now residia New Delhi, with his family,
in a Business Development role.

An RAF Hawk TMk2 (Mk128) recently visited Poland the occasion of a conference weekend markin@®ienniversary
of the founding of the Polish Air Academy in Deblifhe Polish Air Force is looking for a replace méattits ISKRA TS-11s suitable
for training their F-16 pilots. An RFP for 16 aiaftris e xpected.

Flight trials of the Hawk TMk2 on-board simulatisgstem, covering air-to-air radar, radar warnieggiiver, countermeasures
dispensing system, surface-to-air missiles anschgeaf weapons, have been completed; release tio8emill be in October. Work has
begun on BAES’s £111 million In-Service Support trant to support and maintain the RAF's 28 Hawk T2dkBAES is responsible
for ensuring that the fleet is available at RAF Igfaffor training RN and RAF fast jet pilots. ManagiDirector of Training and Hawk
UK Business is Kingston man Martin Rushton. Thetftlawk, XX154, resplendent in black, is now flyimgh the Empire Test Pilots
School at Boscombe Down.

In Australia the tenth anniversary of the Hawk W7 has been celebrated. The first of 21 Austrddiaitt aircraft made its
maiden flight on 12 May 2000. Twelve were suppligect from BAES in the UK. Now 18 aircraft operdtem RAAF Base
Williamtown in New South Wales and 15 from RAAF BaBearce in Western Australia.

In Canada the Hawk Mk115 fleet leader is appraag’i 000 flying hours in just 10 years - about i er calendar week.
The Hawks operating from Moose Jaw, home of the @¥Hlying Training Centre run by the Canadian Gowvegnt with Bombardier,
are used for advanced flying training fighter leadraining.

During the FIFA World Cup in South Africa SAAF Hawk120s flew combat air patrols over all 64 matshe

SEA HARRIER NEWS

Art Nalls continues to operate XZ439 successfatigl it was recently the highlight of the Fair Suloair show. The USMC
gets about 1,000 request each year for Harrier ajppees at air shows, more than for the USN Blugefshand the USAF
Thunderbirds combined, but can only satisfy ab@uiCbnsequently Art has no trouble finding sloksyt come to him.

A Sea Harrier FA2 is on display at the Tate Modgaflery in London. It is suspended with its noseéfing straight up.
Apparently only in that way can its beauty be apjated, and that makes oereation a work of art credited to the ‘sculptor’!

SEA FURY NEWS

The Fly Navy Heritage Trust has formed the compldayal Aviation Ltd through which the FNHT can a@gwassets and
trade. Through the generous support of a benefackea Fury T20 two seater, VX281, has been boltghgrimary role will be to
familiarise pilots before they fly the Trust's slageat FB11. Its secondary role will be as a suistat air displays for the FB11 should
it be unserviceable.

F-35 LIGHTNING Il NEWS

Earlier this year, on 7 January, Graham Tomlinsdter taking off from NAS Patuxent River in airlir&8F 1, performed the
first F-35B in-flight conversion to the STOVL modeollowing a progressive flight test programme tingt hover was achieved on 17
March, followed by a slow landing. The next day Itaran, after a short take-off, set up a one minuteshat 150 ft from which he
carried out the type’s first vertical landing. O& June the F-35B achieved supersonic speed fdirsthiéime . The programme is being
managed by Member Mark Gerrard, once a flight éegiineer at Dunsfold.

TREBLE ONE HUNTER APPEAL

Roger Topp tells us that a Black Arrow Hunter, X31has been rescued and is being restored atAR&\Rattisham Museum.
The team are searching for relevant hardware, ghetoblications, personal articles and even anesdotaid the restoration and
assemble a museum exhibit. Please contact Maggisa\ghe Chairman of Wattisham Museun!{l@22E20ms@noimal com i
you can help in any way.



AVIATION ART

This was the simple, rather dry, title of Colin 8in’s talk on 10 February; but it was much moranthhis. The audience was
delighted with a demonstration, creating from saed painting featuring a Harrier, accompaniedh®ydpeaker’s tips on his very
successful method, and personal reminiscences difdhivith ‘Hawkers’. Having started in the avatiindustry as an engineer
Apprentice with Vickers he moved to Flight Develogrmhat Dunsfold in 1966 joining your Editor as arfé-red Sutton’s engineers.
Already a competent self-taught amateur artiste ilee Harrier became his subject. He observeditbmfa out of the office widow, at
close quarters on the airfield and in the ExperitmeHangar. With the blessing of the unforgettdisgla Hearsey and Alan Wigginton
he made many sketches during the lunch hour. For fditor Colin agreed to do a demonstration f@udldford painting group, the
first time he had attempted such a thing. The 'dgraovery atmospheric painting of a Sunderlands wayreat success and Colin went
on to give more talks and demonstrations. His vwirdgressed so well that in 1976 he became a futhber of the Guild of Aviation
Artists having been introduced by the great Roy Rddds.

In 1977 Colin was posted to St Louis as the ComjszaBenior Management Representative at McDonnigdraft, returning to
Kingston in 1980 as the AV-8B Project Engineer. Eseer in BAe took-off in 1983 when he was appainProduction Executive
Director for Kingston and Dunsfold, and three ydater he was promoted out of Kingston to becomaddgiarters Projects Director.
After that he held directorships with the Dynamzigision, with BAe Systems & Equipment and with NéBystems & Services. His
final posting was as the President of BAe, Japas chireer presented him with new painting oppotiemiand he brought along many
examples of his work.

On Colin’s easelwas his stretched canvas alrpaglyared with a sky and earth ground on the whatebThis must be dry
before the drawing commences so it had to be doadvance. The first step is a composition planhis case an 'L’ shaped format
with the horizon one third of the way up. Placihg nose of the aircraft through the centre poirthefcanvas and blurring trailing
edges gives an impression of speed. The subjéecavsn lightly by brush in a neutral colour usingugps (oil of turpentine) and paint
mixture. Shadows are blocked in and the cloud féiona outlined, an important component in Colin'sri

The sky and landscape are then worked up rounditbrft, mixing colours on the canvas and workirggm thin to thick paint
making sure it doesn’t dry out which would make king the paint difficult. The aircraft is then tde#t in greens, blues and greys
adding the coloured details - roundels, ejectioat $angle, fin flash and so on. At this stagés#st painting medium (poppy seed oil) is
mixed with the paint to speed drying. Finally tHghlights are added to give modelling and indidéte curved surfaces.

Models of the subject can be a great help inggtie aircraft to look right. This and the ‘sif'the aircraft are most important,
as ,of course, is the overall composition of thepe.

Throughout the demonstration Colin spoke of hjgeziences in painting and at work, and this acca@antonly aspire to giving
the flavour of what was a fascinating and enteigirafternoon with a professional artist. The vot¢hanks was given by the Editor.

THE HARRIER CONVERSION TEAM

On 10" March Air Vice Marshal Peter Dodworth CB, OBE, AFfave a very nostalgic talk to the Associatiortom early
days of the Harrier in the Royal Air Force. Aftehdeving a physics degree at Leeds University Heteed the RAF flying Hunters
with 54 Squadron and Gnats at RAF Valley and with €Central Flying School (CFS). In 1969 he was aputed Flight Commander of
the Harrier Conversion Team (HCT) and became Co ndmaof the Harrier Operational Conversion Unit (O@dvanced Squadron at
RAF W ittering. Further Harrier involvement was &g Harrier Staff Officer in RAF Germany, the Offid@o mmanding Operations at
Wittering, Air Commander in Belize and CO RAF Wititeg. His career continued upwards through manyaserositions until he
retired fromthe Service as AV-M in 1996.

Peter outlined early VISTOL developments up totlagvker Kestrel and its Evaluation Squadron. Theiele GRMk1 was a
Kestrel development to Air Staff Requirement ASRIL3B was powered by the Pegasus 6/101 of 19,00rilist, a considerable
increase over the 15,500 Ib Pegasus in the Ke#ttrehs equipped with the very latest avionicsuudhg an Inertial Navigation System,
a Weapon aiming Computer and a Head Up Displag s good item made by Specto, and was armed with3mm Aden guns and
a variety of external stores.

The Harrier GRMk1 was released for service in Ap869 and shortly afterwards participated in threlfpMail Trans-Atlantic
Air Race organised to commemorate th& abniversary of Flt Lts Alcock and Brown'’s firstmgtop flight. On 5 May Sgn Ldr Tom
Lecky-Thompson took off vertically in XV741 from Bancras railway station and with in-flight refuredl landed vertically in New
York’s Bristol Basin. The race was fromthe toploé London Post Office Tower to the top of the Bn8tate Building; Tom’s
winning flight time was 6 hrs 11 mins. From wesetist Sqn Ldr Graham Williams using XV744 made & iflight time 5 hrs 49 mins,
but was beaten by an RAF Phantom. Ferry wing tiisir{s development versions) were used to improwise performance, the only
time they were used in service.

The Harrier Conversion Team started training atgfald in January 1969 under the tutelage of tiea theputy Chief Test
Pilot, Duncan Simpson, the four pilots were: Sqm Ditk Lebrocq, the speaker then Flt Lt Peter DodtvoFIt Lt Bruce Latton and Flt
Lt Richie Profit. There were ten weeks of grountiaa at Dunsfold (in the Product Support Trainirh&ol where John Fozard
lectured on the aerodynamics of jet V/ISTOL), Brisk@rranti and other suppliers of equipment. Ftbese the students devised future
ground school lectures. The flying started withanker refresher at RAF Chivenor, followed by alsdur hover and transition course
on Whirlwind helicopters at RAF Tern Hill. Back Btinsfold there was Dove flying for local area faiamisation then eight hours in the
Harrier. Firstly a conventional flight, with Duncéiging chase in a Hunter, and a 160 kn conventitaraling, VTOL press-ups and



hovers, translations and transitions, rolling VTQEJ OL flights from the runway and grass, and VTGimm a metal pad amongst
Dunsfold’s trees. All airfield flying was filmed @rDuncan was in radio contact fromthe tower. Theraft were not equipped with
functioning weapon systems so there was not muctotaway from Dunsfold. When pressed on this Dursaa, “Do anything you
like as long as it's above ground level.” The fealas a vertical landing on a pad in a wood neacBmbe Down. In parallel with the
flying RAF ground crew completed an intensive ceuas the HSA Dunsfold training school.

On 16" May 1969 four Harriers departed to RAF Witteringese Hunter Squadrons were converted one Flightiate.

VTOL and transition training was done at West Ragmiusing the old Kestrel pads as the Wittering oetecvas not up to standard. As
yet there were still no two seaters so extra soiiere necessary. The Harrier was not intrinsiahifficu It to fly but it offered fierce
acceleration. The use of nozzles was instinctiviethhe need to add power during VLs, rather thatipputhe nose up, was not. Also the
need to eliminate yaw in semi-jet borne flight t@a running out of roll control power was new. Hars, or Harriers for slow landings,
were used for chase and a communications caravhrawiinstructor was placed by the VTO pads or STips. All early take-offs and
landings were filmed for instructional purposes.disraft were equipped so INAS, weapons, recceantb mbat were added to the
syllabus. The instructors were involved in Hardetiveries from Dunsfold to Wittering, flight tes and air displays and also gave
ground school lectures. Students found the Haeniilarating to fly, with new things to do, like BF (vectoring in forward flight).

The converted pilots became the staff of 233 OGClitlwreally got into its stride when the first tweat TMk2As arrived in
October 1970. These had the uprated Pegasus 1@4t0@n extra 1,500 Ib thrust, enough to balaneeekira weight. At the end of
1972 the Harrier GRMk3 and TMk4 were created byaiistion of the Pegasus 11/103 with 21,500 Ib shrifhe LRMTS (laser
rangefinder & marked target seeker) mod ificatiors \fitied at the same time.

The OCU course lasted six months with one wedkedi€opter flying, ground school, flight simulatand 75 hours of Harrier
flying. The Basic Squadron covered VISTOL, instratméormation, night and air combat flying, whilket Advanced Squadron added
low level navigation, attack profiles, reconnaissafport oblique and pod), weapons (cannon, SNERets, cluster bombs), STOs
fromtaxiways, roads and strips, VLs on MEXE padd RVLs on strips. With this training pilots wemtthe squadrons fully capable.
There were also Instructors courses.

The OCU courses were very effective, the successwas similar to or better than other aircraftSVOL was not the problem
forecast, and the course really reflected squadsen

Peter then moved on to early GRMk3 service. RAFn@aty became highly skilled at field operations,ldging forward from
the main base. The Field Wing Operations Centrerotied three squadrons each with two sites (&diteal) housing six aircraft (36
aircraft total). Each site was stocked with conshie®; fuel weapons etc. The Harriers flew STO/\Mnfrmetal strips and pads in army
training areas for training but in wartime wouldvieglown from hard surfaces; roads, car parks Rilots remained in the cockpit for
six 40 minute sorties with 30 minute turnrounddud@g debriefing, briefing and provision of new ps with the INAS kept running
on ground power. In this way ten sorties per aftgrar day were achieved vs. four sorties when atireg from the main base.

In the mid 1970s Belize, previously British Hondsiywas under threat from neighbouring Guatemadariéts went out in
support, returned to the UK then went back to Beéind stayed. There were 300 RAF personnel, fouri¢ta, four Rapier missile units
and four helicopters. Harriers were needed bectiese were no diversion airfields and Harriers doahd almost anywhere. They
operated from hides on sites.

Peter closed by briefly touching on the Falklasdmpaign where RAF Harriers flew tanked 3,500 mdsitioning legs.
Weapons used included the new laser guided bonthstargets marked either by the aircraft’s LRMT SSpecial Forces ground
designators. At the end of the war Sidewiders veareied in the air defence role from RAF Stanley.

The vote of thanks for this well illustrated andtealling talk was given by Duncan Simpson who baén so intimately
involved in Harrier development and introductiotoirservice.

THE EARLY YEARS OF THE PEGASUS

Andrew Dow, or George as he is known, author ofd&%us, the Heart of the Harrier’, came to talkt® Association on May
12" Of his thirty years in the industry, the lasteen were as business manager for the Pegasubatrisl why he came to write the
history of the engine.

The story had its real start, said George, in 1868n NATO, at the depths of the Cold War, realitteat the acquisition of
nuclear weapons by Russia and her allies requiresiaw of NATO defence policies. A group from tAmerican army and air force,
the British army, and the French air force, knowthim NATO as the ‘four hot colonelsivas given the task of researching the subject
and making recommendations.

Looking at air operations they found that long @ete runways and all their facilities were highigible, highly vulnerable,
and not easily defended against tactical nucletestThe colonels made their recommendations tagireat emphasis on mobility and
the dispersal of aircraft away from airfields. Mehnology for vertical flight existed and the arnhedicopter was still many years off.
The best that could be done was a fighter thatdcopkrate off grass fields. This led to a NATO dfietion resulting in the Fiat G91,
powered by Bristol's Orpheus engine, and in workiationships between NATO and Bristol which werdse crucial to the birth of
the Pegasus.

One of the four hot colonels, Pierre Gallois, wl#s senior air assistant to the French Defencedinilt was one of Pierre
Gallois's jobs to be in close contact with the Efeaviation industry, and from time to time he mdtSAF Colonel called John
Driscoll, who was the senior air officer in a NATo8ganisation based in Paris, the Mutual Weaponsbgwment Agency (MWDA),
funded by the Pentagon in support of NATO. Anottmntact was a former French aircraft manufactuwres, particularly inventive turn
of mind, called Michel Wibault.



Wibault was about 56 or 57 when he was made awfttee NATO requirement for truly dispersible higarformance aircraft.
Wibault was highly creative and in 1919 built hisroaeroplane and the following year created his oemmpany. He remained in
business until 1934 when he sold the company tasLBteguet. He then worked as a consultant urgilitivasion of France in 1940
when he and his wife Marie Rose escaped to EnglMade Rose was very much a society woman in preReais and she had
something of a reputation among wealthy men. Amoeigmany friends was Thomas Hamilton, who speat afltime in Paris to
promote his propellers.

In London General de Gaulle appointed Wibault Techl Director of ‘France Forever', an organisat@med at galvanising
American support for occupied France; so the Witsambved on to New York. Michel got a job with Réfic Aviation and joined
Alexander Kartvelion the design of the XC-12, tdteown as the Republic Rainbow, and on the [B#&bee amphibiaffthomas
Hamilton introduced Marie Rose to Winthrop Rocklefeland she in turn introduced himto Michel. Thegulted in Rockefeller
supporting Michel as an aviation consultant for st of his life.

In the early 1950s, while still in America, Wibaatarted to look at vertical flight and over thexhfew years took out four
patents, funded by Winthrop Rockefeller's Vibramegoration which provided support to Wibault. Irs fiourth 1955 patent application
Wibault arranged his machine to have four centafump mpressors, two in tandem each side, mountdcaoaverse horizontal axes.
The compressors were arranged around the cengmawify of the aircraft and were contained in cgsinvhich could be turned on their
axes so that the exit nozzles could discharge dowm, the rear, or at any angle between. (ie wleahow call vectored). The engines
were shaft turbines, driving through gearboxeshwitovision for one engine to drive pairs of congsers. He had a look at the Rolls-
Royce RB109, which was to become the Tyne, but la@lised that a single BE25, the Bristol Oriomuwld provide all the power that
he needed. As a result he had exchanges with Boiatibs performance.

By this time, John Driscoll of MWDA had met Wib&ahd advised himto concentrate on combat aircféfis advice was
timely, because not only was the need for a véiiddee-off fighter emerging from the work of theufohot colonels, but Wibault had by
then made a fundamental breakthrough in powerglantmetry. So he set about designing a realisticagdfirand seeking support for it.
He talked to the French Defence Ministry, and alitplo Colonel Gallois and René Pleven supportedthiey, made no progress because
the Air Staff seemed more impressed with the warR@lls-Royce Derby on lift jets. He also went teffch aircraft manufacturers but
they were more interested in what the Air Staff teah) and to Charles de Gaulle, who had yet to bedenmsident of France but who
Wibault thought could influence things, but de Gawbld him that there wasn't any money.

When eventually he had come up with a firm propd&/éault went back to John Driscoll who was spiegdVWWDA money
on the Bristol Orpheus for the G91 and having fertfumeetings with Stanley Hooker and Bernard Mastheydesigner of the Orpheus.
So Driscoll invited Wibault to one of those meesnand had each make a presentation: Hooker ombises and Wibault on his
VTOL concept. That was the moment at which thengaghip was formed: Wibault of the inventive, inmagive mind, and Bristol Aero
Engines, purveyor of powerful lightweight engines.

Wibault produced a brochure, dated March 1956andpy was sent to Hooker who passed it to Gordonid, his projects
man, for his comments. On 27 July 1956 Hooker, Mgss1d others attended a meeting in Paris with Wtibat which Hooker said that
he was so convinced of the correctness of Wibguitposals that he was having specifications aadidgs produced on the design for
a centrifugal compressor engine as proposed by Wtjban condition that the subsequent developmend@amme was conducted by
Bristol. However, Lewis disagreed with the four tifngal compressor scheme and favoured an axiainPus compressor/fan, with its
own intake, driven by the Orion via a gearboxaisttidarging through just two nozzles, one each $ideker looked at Lewis’s
scheme and told himto go to see Wibault. LewisnfbMVibault friendly and helpful, and he quickly pitoced a sketch of the Gyropter
with Lewis’s proposal embodied.

A copy of Wibault's March proposal had gone to Winp Rockefeller who asked Professor John Markbfthe
Massachusetts Institute of Technology to examin@rit 9 August Hooker and others met Markham insPamid e xplained that Bristol
now wished to take the route proposed by Lewis. kivine was told of this, Wibault's reaction was thettjle he still thought his layout
was more efficient, he felt sure that an assoadiatith Bristol was the best possible solution foramon benefit.

Things moved quickly. Towards the end of Septerittmker and John Innes of the Business department te talk terms
with Wibault and they also discussed the prospeftsternal funding for the work Bristol was to werthke. MWDA was thought to be
one of the possibilities but there were otherseAftome discussion it was agreed that Bristol shprdpare a patent specification. This
was done by Robert Jaggard, the company's patdmisiatrator, and Lewis, and was filed on 29 Japui®57 in the names of Michel
Wibault and Gordon Lewis. At Jaggard’s insistens®eond pair of nozzles was added at the end gétipépe.

The Project team in Bristol at that time, undewiNe Quinn, consisted of Gordon Lewis, Basil BlaeXl, Freddie Pitts, Pierre
Young, and Charles Marchant. Neville Quinn playedtal role in persuading the others that this \wagood project, and in persuading
Lewis that he should pursue it. It soon resultedrject BE48, complete with gearbox. But thinkimgved on. More engineers, such as
Ralph Denning, Arthur Sotheran, Darrell Williamsdadike Williams joined the effort. The BE48 was draon 26 August 1956, three
weeks after Lewis's first proposal, but it was soealised that the Olympus fan would be betterifeh by its own power turbine. This
could not be done if the Orion was retained. Theh@us was seen as a suitable replacement, nobleeatise it had a large diameter
shaft through which the shaft of a new turbinedtive the Olympus fan, could pass. The resultingire®, designed under the leadership
of Charles Marchant, was called the BE52 with tlen@us fan as the low pressure system and the Qphs the high pressure
system. The gearbox was now not needed and mughtweas saved. The first designh scheme was dravonul’ December 1956.



An important matter was to define the performaotthe engine well enough to tell potential airfea oo mpanies what was
being proposed. An Advanced Performance Folder {ARS prepared for the BE52. Several copies wetnttoiwWibault who was
undertaking discussions with various French airfaommpanies, and among British companies to ShothBrs, who at the time were
developing the SC1, and were seen as experts Wret. However, Shorts used a meeting with the MW@argue that vectored
thrust was a bad idea and that money should indteglit into jet lift!! The BE52 design study wama superseded, in February 1957,
by the BE53. Among many changes, it incorporatetharease in mass flow but more importantly it gded for the fan to supercharge
the high pressure core of the engine. A singlingike was proposed. This was now the basic ergjoat upon which the Pegasus
was founded. A new performance statement was pexlincMarch 1957, and a Project Study in June. &hvesre circulated in the
industry, in this country (although almost certpinbt to Shorts) and in France and America. A copthe new APF is thought to have
gone to Hawker's head office but it did not filkerwn to Kingston. However, the Project Study (P i@)reach Kingston, as a direct
result of Sir Sydney Camm asking Stanley Hookertwieawas doing about VTOL. When he did so, he olekthat he was not
impressed by the inefficiency of Rolls-Royce's mwals for lift jets.

Hooker sent a copy of the Project Study to Cammd, iawas his covering letter that included the roeable statement that "l
should need a lot of convincing that there is atlyaatage in giving the take-off and landing engiadee ride round the countryside."
It was the receipt and analysis of PS17 that caRsduh Hooper to go down to Bristol to talk to GondLewis. July 26 1957 was an
important date, for it marked the true start of thmarkable and wholly constructive relationshipvieen Gordon Lewis and Ralph
Hooper. At the time Hooper had produced a propeghla three-nozzle version of the BE52, compleith werodynamic balances on
the two front nozzles. One of the matters that Hoopas keen to raise was the hot exhaust, whiadmlderstood was still proposed only
as a single cascaded nozzle. He wanted to propaséhie hot exhaust should be split, and thahd, its nozzles, be placed much further
forward. This was both a problem and an opportufoity e wis who knew that the engine layout proposethe Project Study relied
upon the lever-arm effect of the hot exhaust taubed the fan discharge which would be lost if tberozzle was brought forward. He
was also concerned that having the nozzles to@dtthe turbines could cause vibration proble nstrepm, and events proved him
right on this. He was still reluctant to propos@ces fromthe Olympus and Orpheus componentsireaas of containing cost.

But here was a potential, respected and seriost®imer who wanted something different. Hawker weaesnsas marked ly
different from Shorts, who had been treacheroud,itais unlikely that Bristol knew much about tharious paper studies being
undertaken by French companies. Hawker was seeargseal, and of course there had been a gootoreship between Hawker and
Bristol for very many years. As a result of thisfidiscussion the engine was redesigned to bhiegdar nozzles forward, and place
them at the end of a very short jet pipe, alongtheefuselage. This could only be done if the hoti$t could be increased to more or
less the level of the cold thrust, because theesical thrust of the whole engine still had tspas closely as possible through the
aircraft's centre of gravity.

Gordon and Pierre Young had already realisedttteahot thrust could be increased by sending faimta the core, thus
supercharging it. This was a crucial step in thel@ion of the engine, and to do this they hadebaway from using exsting parts. It
gave themthe chance to make the Olympus fan iromimage, to rotate anti-clockwise when seen ftbenfront, and thus incorporate
contra-rotation. This was not a new idea, and titug that Ralph Hooper raised the matter with Gartewis. Once Gordon realised
that the engine was going to have to be redesigmatithat the presence of Hawker as a potentigmes was a good reason for
committing that expenditure, the decision was &gier than if it had been just a paper projectsTgermutation was called the BE53/2
and in its first incarnation was eventually to ladled the Pegasus 1. Any design that precededsitned a Pegasus. With this new
configuration a decision was made to manufactucedgmngines in No. 4 Shop.

In summary, the evolution of the engine can baergedave taken four steps from Michel Wibault'sdpter proposal:

The BE48 replaced the centrifugal compressors with thel@dampus l.p. compressor, using it as a fan;
The BES2 replaced the Orion and its gearbox with the Orphéut retained the separate intakes for the augine;
The BE53 did away with the separate intake and used thédfaupercharge the core, giving more power;
The BE53/2, the first Pegasus, introduced contra-rotation @orfirmed the use of four nozzles rather thanehre

All of the discussion between Bristol and Hawkeasveharacterised by a complete absence of not-diegtdrere problems. In
this sense the Pegasus, in its evolution, was foetynate. It is not a characteristic that has ealed all engine programmes. By this
time, Michel Wibault had little involvement in tlevolution of the design. He was still retained a®asultant by Bristol, and as he once
declared in one of his letters to Rockefeller, lzs Wetter equipped to pursue airframe companids .hkhdid, particularly in France,
educating as many as possible in the virtues afored thrust. George went on to cover more of drdyenistory of the Pegasus but
space does not allow it to be included and th&sigood a place as any to stop. If you want tHesfaty, buy George’s splendid book
reviewed in Newsletter No.25; highly recommended.

The vote of thanks was given by the editor whoeal George for his superbly researched work.

DEFENCE ELECTRONICS HISTORY SOCIETY
Members with avionics backgrounds may well beredéed in joining the DEHS Whe[_e their Igﬂc_).wledgd amperiences can
help record history in this important field. Conttélite DEHS atwww.dehs.org.ulor e-mailMEMOETSHipLuteEns, org. ux



NEW BOOKS

Member David Ince has written a new book, "Brottuerd of the Skies"”, drawing on his personal expess in the wartime
RAF when he flew almost 150 Typhoon sorties; mailyyreme mber his talk to the Association in OctoB803 (see Newsletter No.5).
The book is a study of leadership in action, coardgar, team spirit and motivation which he arslddmrades shared during the war,
and it explores elements of air power, Army Co-apien, fighter ground attack and reconnaissanceadip@s, which have been
ignored in the past. Copies are available from GBtreet (020 7924 3966) for £20.00.

Late Member John Chacksfield’s book “Sir Sydneyn@a- From Biplanes & Hurricanes to Harriers” hastjbeen published
by Oakwood Press at £12.65 but can be bought diectthem (01291 650444) for £10.95. It is saidelbthe aircraft and company
story well but to be rather light on biography.

MEMBERSHIP NEWS

Sadly we record the deaths of senior aerodynanamidtwind tunnel expert Garry Lockley who spentsdime seconded to
Lockheed-Martin working on the JSF/F-35, and théotgettable John Crampton who after a distinguisRAGF career, including Cold
War reconnaissance flights over Russia, joined Hanak Harrier Technical Sales Manager. He was @aegontributor to the
Newsletter and spoke to us in 2003; see in Nevesléln.5, “A Few Words from a Salesman.”

We also welcome new members: Tom Casey, Bill DopvSandy Hay and Tim Sargant.
MEMBERSHIP LIST JUNE 2010
A: Mike Adams, Ken Alexander, Peter Alexander, Johlle® Martin Alton, Peter Amos, Terry Ansty, Almapfed, Steve Apted, John
Arthur, Alan Auld, Bryan Austin, Mike Azzopard®: Brenda BainbridgeArthur Balchin, Colin Balchin, Ambrose Barber, P&arber,
Ray Barber, Derek Barden, Peter Barker, Geoff Bgr@aham Bass, Ken Batstordennis Baxter, Dennis Becket, Colin Bedford,
Anne Beer, David Betteridge, George Black, Guy Bldohn Blackmore, Keith Bollands, Paul Boon, BettyeBdPat Bott, Steve Bott,
Bob Bounden, Alan Boyd, Pat Boyden, Phil Boydeay BraybrookClive Brewer,Laurie Bridges, Doug Britton, Arthur Brocklehurst,
Capt. Eric Brown, Peter Brown, Ron Bryan, ChristepBudgen, Maurice Budgen, Roy Budgen, Reg BurRdbin Burton.C: Richard
Cannon, Maurice Carlile, Chris Cartdigm Casey, Bob Catterspiere myCawthorne, Maureen Chacksfield, Colin Chandlerttei
Chapman, Keith Chard, Gerry Clapp, JF Clarke, Jobakerill, Hank Cole, Percy Collino, Brian CoombPaul Cope, Patricia
Cosgrove, Ron Cosgroy&eorge Cotterell, Nick Cox, Mike Craddock, Shirleyaig, Richard Cripps, Tony Cripps, Russ Culley
Richard CurtisD: Tony Dalby, CliveDalley, Andy Dalton, John Danse, Afandi Darlington, John Davie, Jo Dayvigen Davies, Trevor
Davies,Charles Davis, Michael Davis, Diana Dean, Ralphiibdeg, Norman Deviell, Mike Diprose, Richard Dobidike Dodd, Colin
Dodds, Lambert Dopping-Heppenstal, Bill Downey,K@owson Brian Drew, Peter Drye, Dick Duffell, Jean Duffe@wen Duke,
Chris Dunhill, Mike Dyke.E: John Eacott, John Eckstehndy EdwardsDave Edwards, Barry Elliot, Tony Elliott, Eric El] Celia
Evans, Norman Evans, Roy Evafs Russ Fairchild, Paul Fairweather, lan Falconekdvitantham, Chris Farara, John Farley, John
Farrow, Max Fendt, Donna Ferguson, Stan Field, Geieidus, Mike Finlay, Wilf FithAnne Fletcher, Richard Fletch&olin Flint,
Dave Fowler, Mike Frain, Steve Franklin, Harry FreMitchell, Geoff French, Mike Frencheinz Frick. G: Roy Gaff, Mike Gane,
John Gardner, Patricia Gardonio, Peter Ga3andie Gear, Tim Gedge, Mark Gerrard, Tony Gildban Gilbert, John Glasscock, Pat
Goodheart, Eric Goose, John Gough, Andy Green yBarimsey.H: Douglas Halloway, Liz Hargreaves, Simon HargreaBegan
Harman, Guy Harris, Thelma Harris, Brian Hani¥gvid Hassard, David Hastie, Sandy Hay, Norman elayHric Hayward, Bob Head,
Sheila Hemsley, Jock Heron, Keith Hertzenb&ngderick Hewitt, Merlin Hibbs, Richard Hickey, BeHickman, Vince Higbee, Reg
Hippolite, Keith Hobbs, Chris Hodson, Gordon Hodsbarek Holden, Richard Hooke, Ralph Hoopéanda Hopkins, Paul Hopkins
Mike Hoskins, Gerry HowardPawn Howes, Terry Howes, Simon Howisdfiles Huckle, Gavin Hukin.l: Pete'’Anson, Len lllston,
Maive Impey, David Ince, Brian Indgé: Keith Jackman, John Janes, Gordon Jefferson, Hatmson, John Johnson, Brian Jones, lan
Jordan, Robin Jowit, Alf JustifK: Andrew Keech, Brian Kent, Dennis Ketcher, Bill Kingave King,Charles Kirk.L: Barry Laight,
Mike Laker, Charles Lamb, Richatdine, George Latham, Paul Latham, Pam Lawrencere\mdawsonStanley Lawson, Ron
Leader, Geoff Lee, Gordon Lewis, Mark Lewis, Vernddstone, Gary Lillistone, Andrew Lloyd,Dawn Lloy®avid Lockspeiser,
Norman LongTerry Long,Basil Lockwood-Goose, Gordon Lorrimer, David Loyéynda LucasM: Albert MageeAl Mahoon, Mick
Mansell, John MarstAnn Martin/Disspain/Turk, Dennis Mason, Brian Mat®on McGovern, June McKeon, Ronald Medvkke
Mendoza, Alan Merriman, Richard Micklefield, Jimddileton, Buffy Milford, Robert Millar, Jack MillsGeorge Mitchell, Brian Monk,
Pat Moon, Leslie Moore, Pauline Moore, Nicholas Mod,Pete Munday, Carole Murphy, Gloria Murphy (H), Mamurray .N: Mike
Newell, AntheaNewman, Jennifer Nichola®: Roger O'Brien-Hill, John O'Sullivan, Robin Owdt.Les Palmer, Glynne Parker, John
| Parker, John L Parkedphn Partridge, Bernard Patrick, John Pearce, B2ggram, Martin Pennell, Bill Phillips, Ted Pincoepidick
Poole, Don Pratt, Dave Priddy, Mike Pry€g.John QuinnR: Clive Radley, Raharto, Frank Rainsborough, ColirisRy, Paul Rash,
DianeRaymond, Vanessa Rayner, David Rees, Peggy Renoningtancis Rhode&eoff Richards, Bill Richardson, Kelvin
Richardson, Chris Roberts, Graham Roe, Chris RL$%tkr RyansS: lan Sandell, Tim Sargant, Bernie Scott, Orde PStartt, Alex
Seaman, Ray Searle, Maurice Shakespeare, MikeaBldairthur Sharpe, Douglas Shorey, Peter Sihlizueshcan Simpson, Derek
Sims, Gerry SimsCharles Smith, George Smith, Harold Smith, Johntigiarl Smith, Pete Smith, Selwyn Smith, Roy SparrDon
Spiers, Peter Spragg, June Stephens, John Sti@agell Stroud, Christine Strudwick, Tony Strudw,iddouglas Stubbdill
Swinchatt.T: David Taylor, Stuart Taylor, Brian Tei, Reginalddmpson, Geoffomlinson, Graham TomlinsoRod Tribick, Peter
Trow, Ron Trowell, Bert Turner, Michael Turvey: John UnderhillV: Herbert Valk W: Terry Walker, David Ward, Harry Webb,
Patrick Webb, Grahaiveller, Rob Welsh, AP West, Bryan Wedadith WestropJenny Wheatley, Phil Wheatley, Jan White, Mick
White, Roy Whitehead, Peter Whitney, Annette Whtii Don Williams, John S Williams, Ron Williams,lIigaV illiams, Colin Wilson,
George Wilson, Hilda Wilson, Paul Wilson, Dick W jd¢elen WoanKuo Wong, George Woods, Len Woodward, Alan Woolley



