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THE contribution which the Royal Air Force makes to the defence of

our country and of the NATO Alliance will be significantly
enhanced during the 1980s. This year, 1982, will be a particular
milestone in our history since it will see the final disbandment of the
V-Bomber Force and the formation of the first Tornado squadron.
The V-Bombers have provided a central bulwark of our defences for
more than 25 years — an era of which we can be justly proud and
now sadly coming to an end. But Tornado, with its purpose-built low
level all weather capability, is a worthy successor and seems destined
to win as notable a place for itself in the affections of the RAF. And, in
addition to Tornado, a whole new range of aircraft and weapons,
covering all our major roles, are due to enter the inventory. This will
place great demands on the professionalism and dedication of our
men and women, but they can be sustained by the knowledge of the
vital importance of their task.

This Yearbook gives a taste of the extensive range of activities and
achievements of the Royal Air Force, both past and present. | hope
that as many readers as possible will take the opportunity to see us at
first hand by attending the Battle of Britain “At Home” Days — at
RAF Finningley and RAF Leuchars on 4 September and at RAF
Abingdon and RAF St Athan on 18 September — and at some of the
other displays and Open Days around Britain in which the Royal Air
Force will be participating.
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PAUL JACKSON DESCRIBES THE ACTIVITIES OF NO 1 GROUP, RAF

HILST peace may be described as “the absence of war”, such a

desirable condition is seldom based on the absence of armed
forces, for it is the prime peacetime function of armies, navies and air
forces to preserve the status quo by diligent rehearsal of their ultimate
— wartime — roles. Such is the essence of deterrence; freedom is
worth fighting for, but it is preferable that it should be defended
before war becomes the sole remaining alternative to subjugation.
Britain's strategic deterrent, the Polaris missile, has been in the care
of its Senior Service for more than a decade, but powerful forces are
also possessed by the RAF for medium- and short-range strike with
conventional or nuclear weaponry against an aggressor on the
march.

At home, the greater part of this offensive force is contained within
Strike Command’'s No 1 Group — the last vestige of several such
Groups which once formed the now-defunct Bomber Command.
Tasked with the provision of strike/attack forces, reconnaissance, in-
flight refuelling and manned target facilities, No 1 Group fields a
wide cross-section of aircraft, ranging from the challenging new
Tornado interdictor to the ageing, yet well-respected Canberra
electronic warfare training aircraft, via such stalwarts as the
Buccaneer, Victor, Nimrod and — in the twilight of its career as these
words are written — Vulcan,

Raised on 1 May 1936 through redesignation of Central Area, Air
Defence of Great Britain, No 1 Group provided the spearhead of
Britain's contribution to the defence of free Europe when it
transferred its Fairey Battles to France in August 1939, becoming HQ
Advanced Air Striking Force in the process. The gallant sacrifice of
the AASF whilst attempting to stem the Wehrmacht advance in May
1940 s reflected in the No 1 Group insignia of a black panther’s head
(a representation of the AASF code name, "'Panther”’), and its motto,
“Swift to Attack”. Re-established after the Battle of France, No 1
Group moved headquarters to Bawtry Hall near Doncaster in July
1941, and it is from this same converted country mansion that it is at
present commanded by Air Vice-Marshal Michael W P Knight, CB,
AFC, BA.

In 1951, the Group pioneered introduction to operational service
of the world's first jet bomber, the Canberra, and later in the same
decade it again achieved international distinction when the Vulcan
became the largest delta-winged bomber to gain squadron status.
The changes which the Group is now undergoing are no less

profound than its earlier rounds of modernisation, and the next few
years will see introduction of two new aircraft types, plus the partial
or complete withdrawal of three models in the current inventory.
During the interim period, RAF strike capability will be reduced
substantially, but even when the Tornado is fully deployed, RAF
Germany is to receive the major proportion of operational squadrons,
and No 1 Group will not regain its previous supremacy as a long-
range strategic force.

The Group's airfields are situated principally in East Anglia and
Lincolnshire, several maintaining a long association with the former
Bomber Command. In the rich farmlands of Suffolk, between Bury St
Edmunds and Thetford, lies Honington, whilst in similar country a
few miles south-east of King's Lynn, Marham is another station
constructed on the pre-war pattern, but with greatly extended
runways and dispersals. Just east of Huntingdon, in what is now
Cambridgeshire, Wyton stands at the gateway to the Fenland. In the
former county of Rutland rests RAF Cottesmore, the home of the
unique Tri-national Tornado Training Establishment. To the north,
high on the Lincoln Wolds, Scampton and Waddington straddle the
Roman city of Lindum, and much farther still, the former naval air
station at Lossiemouth is located on the bleak but picturesque shores
of the Moray Firth. On the debit side one, or possibly both, of the
Lincolnshire aerodromes will sever their ties with the Group.

Vulcan valediction

Perhaps the saddest task which the Group is being called upon to
perform this year is the disbandment of its Vulcan squadrons, thereby
terminating a long and rewarding association begun with accept-
ance of the first Vulcan B Mk 1 in July 1956. Conceived in the
immediate post-war years as a high-level strategic bomber, the
Vulcan transitioned with ease to the rigours of low-altitude
operation, armed with free-fall weapons or the Blue Steel stand-off
bomb, whilst in more recent years it has constituted Britain's
contribution to NATO's Long-Range Theatre Nuclear Forces, being
the only RAF aircraft capable of low-level strike in all weathers.
Vulcans will be remembered with affection for the impressive four-
aircraft “scrambles” connected with their deterrent réle and the
almost unbelievable aerobatic agility demonstrated at air displays,
but after 26 years the time has come for replacement.

Although capable of carrying 21 conventional 1,000-1b (454-kg)
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S T R Al . .

Although the Buccaneer has suffered its share of problems recently,

leading to a small but significant reduction in the inventory, this

excellent strike aircraft is destined to serve with the RAF for another

decade or so. The photographs above and at the foot of the page

depict Buccaneers from RAF Lossiemouth. (Photos by Phillip
Boyden and Geof Lee, BAe.)

bombs, the Vulcan has had as its primary role that of nuclear strike in
the HI-LO-HI profile, and it is towards this task that training has been
dedicated. For realistic practice of low-level flying, Vulcans have
augmented European exercises by deployments to Goose Bay in
Canada and Offutt AFB in the United States, where large expanses of
sparsely-populated terrain offer realistic training with minimal
restrictions. In peacetime, “low’” means 300 ft (80 m) for
experienced crews, or 1,000 ft (300 m) flying on instruments at
night, although in an operational situation these heights would be
reduced. Indeed, during "Red Flag” exercises in the USA,
penetration at 200 ft (60 m) was not uncommon, this representing
less than twice the wingspan of the.Vulcan B Mk 2.

Crew experience and teamwork has been a vital factor in
maintaining the Vulcan’s effectiveness as a low level bomber, despite
its ageing avionics systems. The main radar is none other than a
modified version of the wartime H2S, which in conjunction with a
terrain-avoidance radar added in a small nose radome during the late
1960s, provided data for “manual” contour-following. The Vulcan's
navigation system was last updated a decade ago, when an HRS
compass unit and a Decca Doppler augmented the Integrated
Navigation System ("'all pulleys and wheels"' — definitely not to be
confused with the modern meaning of INS: /nertial Navigation
System). Soon after, additional ESM equipment was added in a
distinctive fin-top fairing, to provide warning of pick-up by hostile
radar. Lacking the advantages of microchip technology incorporated

in today’s military aircraft, Vulcan crews (comprising pilot, co-pilot,
nav/radar, nav/plotter and air electronics officer) have nevertheless
demonstrated a high degree of co-ordination in the achievement of
creditable results in international bombing competitions, their
honours including the prized Mathis Trophy at the USAF's "Giant
Voice' tournament in 1974,

In addition to six Vulcan bomber squadrons, No 1 Group has also
operated a unit dedicated to maritime radar reconnaissance. Based at
Scampton, No 27 Squadron was equipped with Vulcan B Mk
2(MRR)s, differing in equipment from their compatriots. Inci-
dentally, the B Mk 2(MRR)s retained gloss camouflage after the
remainder of the fleet adopted matt colours with (from 1979 on some
aircraft) dark grey and green finish on lower, as well as upper,
surfaces.

Under original plans, Vulcan withdrawal was to have taken place
in parallel with introduction of the Tornado, No 27 Squadron
retaining its aircraft until the latter part of the decade. However, when
the financial aspects of this scheme were fully examined, this proved
impractical, and the decision was taken in 1981 to effect a much
more rapid phase-out. Having flown an average of 5,500 hours per
aircraft, the Vulcans were by that time approaching the end of their
envisaged lifetime, and whilst capable of many more years of service
after refurbishment, maintenance costs would have risen dramati-
cally as inaccessible sealed-for-life components fell due for repair or
replacement.

Scampton’s Vulcans were the first to go, beginning with the
training unit, No 230 OCU, which wound-down in August 1981. No
617 Squadron disbanded on the last day of that year, followed by No
35 in February 1982 and No 27 in March. The MRR role has been re-
assigned to Nimrod MR Mk 2 squadrons, backed by satellite
reconnaissance of shipping, and an effective if not totally dedicated
service can still be provided. At Waddington, No IX Squadron
disbanded in April 1982, leaving Nos 44, 50 and 101 to retire their
aircraft during the next two months, and thereafter — for the first time
since the prototype flew in August 1952 — Britain’s skies have
become devoid of the Vulcan's characteristic delta form.

Enter the Tornado

Unquestionably, the majestic Vulcan will be sorely missed by those
associated with its long years of sterling service, but its very capable
successor is now on the threshold of operational deployment, and
No 1 Group is hard at work training the first Tornado GR Mk 1 crews.
Honington is the hub of the Group’s Tornado programme, following
delivery of the initial aircraft to the Weapons Conversion Unit
(TWCU) on 30 June 1981 and commencement of the first course in
January 1982. Conversion to the aircraft itself is, of course,
undertaken at the TTTE, Cottesmore, and Honington’s function
(explained in more detail elsewhere in this book) is to provide
training in the use of the varied armament carried by this multi-role
warplane.

Although it has been decided that the British and German
Governments are to stretch out the Tornado production schedule for




The Panavia Tornado, scheduled to enter service with the RAF’s first
operational squadron this year, is replacing Vulcans in Strike
Command, but not — at least until the early 1990s — Buccaneers.
The Buccaneers in RAF Germany will be replaced by Tornadoes,
however, making more aircraft available for the home-based
squadrons. The photographs above and right show Tornado GR Mk
1s during the development phase of flight testing, concerned with
weapons carriage and release, and the performance of the terrain-
following and nav/attack system.
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financial reasons, deliveries to the RAF had been running ahead of
contract, placing no constraints on the training programme. Aircrew
are pleased with the performance and serviceability of this
sophisticated aircraft, and groundcrew — though still down on the
learning curve — are encountering fewer problems than anticipated
with their advanced equipment. As with all new aircraft, there have
been some hiccups, certain components requiring a change sooner
than anticipated and others performing normally after their predicted
replacement time, but all concerned with the aircraft are convinced it
is “awinner”.

Several new weapons are in the pipeline for the Tornado, most of
which will not be available until after it enters operational service. In
addition to current weapons such as laser-guided and cluster bombs
(CBUs), the much-needed JP233 airfield-denial store will become
available within the next few years, followed by new anti-armour and
anti-radar missiles produced to Air Staff Requirements 1227 and
1228 respectively. For the last-mentioned, BAe Dynamics is
proposing the ALARM (Air-Launched Anti-Radiation Missile),
backed by an alternative simpler submission, whilst Marconi is
offering a missile based on the Sky Flash air-to-air missile (AAM)
and the US is represented in the competition with the Texas
Instruments AGM-88 HARM.

In more immediate prospect is the installation of a laser rangefinder
beneath the Tornado’s nose. Production aircraft with this fitment are
now on the assembly line, whilst those in service will receive
retrospective modification. Next year, Sky Shadow ECM (electronic
countermeasures) pods will be available to aid penetration of
defences and new AIM-9L Sidewinder AAMs will be supplied to
Tornado users from the British share of European production.
Though the latter weapon is immediately associated with air defence,
it is a valuable asset to strike aircraft when they are confronted by
hostile interceptors, for if the fighter pilot has to watch his six (tail)
for a missile fired by his intended victim’s wingman, his concentra-
tion may be sufficiently diverted for both Tornadoes to make good
their escape.

As home of the TWCU, Honington will logically host the first
operational Tornado unit (due to form later this year). Following a
change of priorities, the squadron to gain this distinction will now be
No IX and the hotly-favoured No 617 (“The Dam Busters™) will not
be re-established until the second squadron forms at Marham early in
1983. UK allocations for Tornado squadrons have yet to be finalised,
so it is as yet uncertain whether a third strike unit will form at
Marham. The UK-based Tornado force will be finally completed
when a reconnaissance squadron is formed later in the present
decade, with aircraft carrying new infra-red linescan equipment built
to specifications issued to industry last year. (Whilst technically non-
operational — having no “shadow’’ squadron number — the TWCU
is capable of providing battle-ready aircraft crewed by instructors.)

A substantial infrastructure programme is being undertaken in
parallel with the Tornado build-up, involving construction of
hardened aircraft shelters (HASs) and headquarters at both
operational bases. These are the first such installations to appear on
RAF airfields outside Germany (except, of course, at the bases
occupied by the USAF), the project also including HASs for Tornado
F Mk 2 interceptors at the No 11 Group airfields. The first building at
Honington was opened in November 1981.

Design of the new HAS shows that much has been learnt since
RAF Germany's reinforced hangarettes were built. They are larger,

and can hold a soundproof “‘management cabin’ for crew briefing,
and each is equipped with heating and a water supply for fire-
fighting, plus the usual aircraft winch. Aircraft will operate from these
HASs in both peace and war, thus ensuring the greatest possible
security from surprise attack.

Management of the Tornado’s introduction to service is a major
task for No 1 Group, yet one which it is undertaking with obvious
enthusiasm. The pioneering groundwork currently in hand will
ensure a rapid and trouble-free re-equipment programme for RAF
Germany, and go some way towards smoothing deployment of the
Tornado F Mk 2 interceptor from 1985 onwards. Aircrew training for
RAF Germany will continue to be a No 1 Group responsibility,
resulting in a high workload for the TWCU. Only a small proportion of
the Vulcan aircrew will transfer to Tornado. However, despite
replacement of a five-man aircraft with a two-crew machine, there
will be no redundancies among V-Bomber fliers, as their expertise is
required in numerous other positions. Some navigators will transition
to various fast jets and AEOs may be posted to Nimrod squadrons,
whilst other personnel are to take up ground appointments, where
staffing shortages have been evident since the late 1970s.

Buccaneer: forward to the ‘nineties
Though the Tornado will claim much of the limelight in this and
future years, it must not be forgotten that it is partnered in the strike
role by a still very capable aircraft of an earlier generation. Conceived
originally for the Royal Navy, the Buccaneer entered service with the
RAF in 1969 and currently equips two squadrons and an OCU in No
1 Group, plus two units of RAF Germany. The first British aircraft
designed specifically for under-the-radar interdiction, it remains a
valuable asset despite its ageing avionics, providing a stable platform
at relatively high speeds for a variety of weapons. In fact, the three
UK-based squadrons each specialise in the use of differing
armament, although all are nuclear-capable if so required.

Southernmost of the Buccaneer bases is Honington, where No
208 Squadron is located alongside No 237 OCU, the latter providing
75-hour crew conversion courses. The OCU is additionally the sole
user of the Buccaneer S Mk 2A (former naval aircraft lacking
provision for the Martel air-to-surface missile), all other RAF
Buccaneers being S Mk 2Bs with the Martel option. This weapon is
not carried by No 208 Squadron, however, which is assigned to
overland duties.

No 208 is declared to AFNORTH in NATO'’s chain of command,
and its area of operation stretches from Denmark (the Baltic
Approaches) to the northernmost areas of Norway. Typical targets
for its attention would be selected airfields, medium to large
battlefield formations, disembarking amphibious forces, ports,
harbours and bridges, all of which would be attacked from low level
with cluster or parachute-retarded bombs. The usual weapons fit for
such operations would comprise up to six bombs in the rotating
bomb-bay, and one beneath the wing, the remaining external
hardpoints accommodating two fuel tanks and a Westinghouse
AN/ALQ-101-10 jamming pod.

The squadron’s “beat” encompasses wide variations in terrain,
from flat, green Denmark to the ice-covered mountains and fjords of
the Arctic Circle, and regular deployments are accordingly made to
Norway for familiarisation. At home, the Buccaneers frequent the
Southern Highlands of Scotland or the Welsh mountains, a typieal
two-hour sortie including practice at a weapons range, a simulated

By the beginning of 1982, the flow of crews trained to fly the Tornado was well-established through the Tri-national Tornado Training Unit at
Cottesmore — where these aircraft were photographed on the flight line — and the next stage of training had begun, at the Tornado Weapons
Conversion Unit at Honington — as described on pages 43-44.
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attack on a random target (such as a disused airfield) and fighter
affiliation — evasion tactics — with Phantoms or Lightnings of No 11
Group.

At Lossiemouth the Buccaneers of No 12 Squadron exercise in
their maritime strike role in the Western Approaches and between
lceland and the Faroes, under NATQO's Atlantic Command
(SACLANT). Although the aircraft is the same, procedures differ
greatly from the overland role. In both instances, crews work in close
collaboration, but the overwater role sees aircraft flying a mission
planned in detail beforehand and largely controlled by the navigator,
while No 208 Squadron adopts more flexible tactics to accom-
modate unforeseeable changes in the land situation (such as mobile
SAM sites or intercepting aircraft) and in this case, the operation is
more demanding on the pilot.

Usually, the maritime target would be a surface action group
(SAG) or a formation of amphibious landing craft. No 12 Squadron
specialises in carrying Martel missiles and 1,000-Ib (454-kg) bombs
(using the Buccaneer's inbred toss-bombing capability). Both UK-
based Buccaneer squadrons have been reduced in strength since the
fleet was temporarily grounded for fatigue investigation in 1980.

Detailed examination of every RAF Buccaneer, in conjunction
with repair where necessary, has left the aircraft structurally ready for
many more years of service, and crew confidence is at its former level.
Few aircraft can match the hard, low-level manoeuvring (up to 6 g)
of which the Buccaneer is capable, and this is all to the good in view
of the recent decision to retain the aircraft for maritime strike
operations into the 1990s. However, for the Buccaneer to remain
operationally effective throughout the decade, installation of an
improved nav/attack and ECM system will be necessary. This will
make the aircraft compatible with the British Aerospace Sea Eagle,
the new stand-off sea-skimming missile that was ordered into
production early this year, and will enable crews to counter
improving enemy defences.

Fuelling the fighters
The Tornado and Buccaneer represent the offensive element of No 1
Group for the rest of this decade and beyond, but other types of
aircraft are employed for less well publicised, yet equally important,
functions. It is in this respect that the Group provides a variety of
services for other RAF units and, furthermore, for other branches of
the armed forces.

In-flight refuelling is now an indispensable facet of air operations,
extending the range of aircraft well beyond the limitations of their
own fuel tanks. At Marham, Nos 55 and 57 Squadrons operate a fleet
of Victor K Mk 2 airborne tankers which are more frequently to be
found topping-up aircraft of other than No 1's own strike element.

Produced as a high-level strategic bomber (to the same
specifications as the Vulcan), the Victor has been converted 1o its
present role by the addition of extra fuel tankage in the bomb-bay
and permanent fixture of the previously optional external wing tanks.
In the cockpit, a large fuel management panel mounted between the
two front seats enables the co- pilot to feed kerosene between no less
than 32 separate tanks — vitally important to maintain the aircraft’s
centre of gravity as fuel is dispensed — whilst the navigator (radar)
doubles as refuelling operator, controlling hoses and pumps and
eyeing the receiving aircraft through a rearwards-pointing periscope.
The remaining two "back seaters”” also play their part in the fuel
transfer process, the AEOQ with electrical, hydraulic and communi-
cations functions and the navigator (plotter) controlling the
rendezvous.

Three fuel hoses are carried by the Victor, and in the case of fighter
refuelling, the two outer-wing pods are normally employed, each
being capable of transferring 150 Imp gal (6821) per minute. For
single, heavier aircraft, the hose drum unit (HDU) in the bomb-bay
pumps 500 Imp gal (22731) per min. Although fitted with three
hoses, the Victor can accommodate only two aircraft at once (on the
outboard positions) as there is insufficient wing room for a triple
hook-up.

Victors regularly accompany overseas flights of RAF strike aircraft
to the Mediterranean for weapons practice or North America for " Red
Flag” and “"Maple Flag” exercises, yet the majority of sorties are
mounted at short notice, air defence Phantoms and Lightnings being
the principal customers, followed by maritime strike Buccaneers,
Jaguars and, only occasionally, Harriers. The Victor squadrons have
also been involved in trials work with the Tornado, and have
infrequently topped-up aircraft of the US Navy, whose refuelling
system is compatible with British methods.

Most day-to-day flying is in conjunction with the training of other

Operating in the maritime strike réle with No 1 Group, the

Buccaneers will in due course be modified to carry the British

Aerospace Sea Eagle anti-shipping missile — shown here under-
going early flight testing on a trials Buccaneer.

RAF units, but Nos 55 and 57 Squadrons also provide aircraft for
immediate scramble in support of No 11 Group’s QRA interceptors.
Such operations are launched when Soviet intelligence-gathering
aircraft enter British-controlled airspace, and as the fighters take- off
to escort the intruder, so does their Victor mother-ship.

For safety reasons, refuelling fighters are closely monitored by
radar and radio, but in an operational situation, silence is not only
golden, but is also essential, and the fighters approach the Victor
using lines painted on the undersurfaces as reference points and
receive progress indications of the fuel transfer process from “traffic
lights' mounted in each hose unit. By night the procedure is the
same, floodlights illuminating the tanker’s lower areas.

More than half the Victor's maximum take-off weight is fuel 55
tons (56 tannes) compared with 51 tons (52 tonnes) for the rest of
the aircraft — and the ability to shunt this from tank to tank is of value
if a hose unit becomes unserviceable, when fighters must queue for
the remaining available drogue. The entire fuel stock can be used by
the Victor's engines or can be delivered to other aircraft (theoretic-
ally!), although more can be taken on board from another Victor via
the nose-mounted refuelling probe. Fuel shunting is especially
appreciated by Lightning pilots, as their aircraft do not take too kindly
to cold fuel from the Victor's wing tanks, and warmer stock from the
bomb-bay is preferred.

Victor crews are trained by No 232 OCU in courses lasting 55
hours for navigators, 60 for pilots and 75 for AEOs. To allow
flexibility, the OCU'’s aircraft are pooled with the squadron aircraft
and then lent back to the OCU. However, itis "allowed” to apply its
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Lines ofdefence

The design, development, production and assembly lines of British
Aerospace are meeling defence requirements which are unequalled in
their breadth and variety. Alone or in collaboration with industry leaders in
other countries, British Aerospace Aircraft Group provides the solution to
military needs which include basic and advanced pilot, aircrew and
weapons training . . . military transport and in-fiight refuelling . . . coastal
patrol and long-range maritime surveillance . . . subsonic ground attack and
supersonic tactical strike and reconnaissance . .. VSTOL and carrier-bome

combat operations . . . Mach 2-plus, all-weather air defence and uftra-low-
level strike. Missile systems designed, developed and manufactured by
British Aerospace Dynamics Group are providing Great Britain and many

overseas nations with cost-effective defence against ultra-low-level attack
by supersonic aircraft. . . against missile and aircraft attacks on naval forces
... against armoured attack on land . . . and against hostile aircraft in

close-combat and long-range interception operations.

BRITISH AEROSFACE ‘\“)"
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LS qgUIsiied ir itSs range of 3CroSaEceE Progralrirries
British Aerospace Public Limited Companty, Weybridge, England lIII
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(Left) Victor K Mk 2 in-flight refuelling tankers of No 57 Squadron at RAF Marham — home base for the two Victor squadrons that make up the
entire tanker Force in No 1 Group. Next year, the RAF should begin to put into service the VC10 tanker (artist's impression, right).

insignia to the Victor serialled XL232, which by happy coincidence
shares the 232" with the number of the OCU.

From the foregoing, it is clear that fighter refuelling is a central
element in the RAF's defensive and offensive planning, and it will
therefore come as no surprise to learn that extension of FR
capabilities are of high priority. Accordingly, No 1 Group is shortly to
gain a third refuelling squadron equipped with five VC10 K Mk 2s
and four Super VC10 K Mk 3s converted from surplus airline
equipment by BAe at Filton, Bristol. The first aircraft (a K Mk 2) was
flying again this year after a lengthy modification and refurbishing
programme at Filton, including installation of five additional fuel
tanks in the hold, a ventral HDU and two wing refuelling pods. It will
be followed by three more K Mk 2s before the first K Mk 3 emerges, all
aircraft having the uprated Conway 43 turbofans of the Super VC10.

For ease of maintenance, VC10 tankers will be based at Brize
Norton alongside the VC10 C Mk 1 transports of No 38 Group. In
common with the USAF's KC-10 Extender, they can carry ground
equipment and personnel whilst undertaking their refuelling mission
— a capability beyond that of a converted bomber such as the Victor.

In the longer term, a replacement must be found for the present
AAR fleet, and in this connection it is significant that the RAF has
recently purchased British Airways’ entire holding of 14 Super
VC10s. Three of these have been earmarked for breakdown and use
as spares, the remainder currently standing in storage at Abingdon.
There is plenty more airframe life in the Victor yet, so it is probable
that the operational value of the first nine VC10 tanker conversions
will be assessed in RAF usage before a decision is taken on the
possible modification of the 11 reserves.

Born 1951 — still going strong

On 25 May 1951, Roland Beamont, English Electric’s then chief test
pilot, delivered the first Canberra B Mk 2 to an operational squadron
in No 1 Group — No 101 at Binbrook. An almost unbelievable 31
years later, the Canberra was st/// in the front line of No 1 Group.
although only just. This remarkable longevity is sufficient evidence of
the Canberra’s qualities in a broad spectrum of réles, but from June of
this year these are restricted to support duties, in which the aircraft
will continue to operate until the end of the century.

In its final days as a front-line aircraft, the Canberra has been
employed for reconnaissance in both its PR Mk 7 and PR Mk 9 forms.
No 13 Squadron at Wyton, flying the Mk 7, disbanded on 5 January
1982, whilst the Mk 9s of co-located No 39 Squadron were given a
further five months before they too were to leave the operational
scene. Readily distinguished by its broader wingspan and offset
cockpit canopy (plus the recent addition of radar warning receivers in
the tailcone and on the fin), the Mk 9 has not been entirely dismissed
by the Service, for three aircraft — plus reserves — will be maintained
as photographic survey platforms.

Whyton is now the exclusive home of the Canberra, all RAF aircraft
of this type having recently come under the control of No 1 Group
and being based at the Cambridgeshire airfield for ease of
maintenance. In brief, their support réle is the provision of aerial
targets on which defensive units can practice their skills, but such is
the diverse nature of this work that five distinct marks of Canberra are
used. Those aircraft selected for continued service have been passing
through BAe’s works at Samlesbury, near Preston, since 1977, each
emerging after almost two years' refurbishment as virtually new
machines.

Easily the strangest-looking of these are the Canberra T Mk 17
electronic countermeasures aircraft of No 360 Squadron, a joint-
Services unit which numbers Royal Navy personnel among its crews.
It is of passing interest that No 360 is the RAF's youngest numbered
squadron (it formed for the first time in September 1966), yet it flies
the world’s oldest airworthy Canberra: WD955 — born November
1951 and still going strong.

A large bulbous nose, studded with additional bulges, indicates
that the Canberra 17 is equipped with an array of jamming devices

Although the RAF s inventory of Canberras is now running down, several variants will remain in service for some years yet, including (above)
the TT Mk 18 target tug now operated by No 100 Squadron and (below) the T Mk 17 ECM target and trainer flown by No 360 Squadron.
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Gomg about its busmess over rhe Baltic, this Nimrod was .'nrercepred by Saab J 35D Drakens of Ihe Swedish Air Force, wh.fch provided rhrs
photograph. It has been reported to be a Nimrod R Mk 1 of No 51 Squadron.

intended to confuse defensive radars. No 360 Squadron helps to test
the vigilance of the UK's defences and to train airborne and ground
radar operators to function in the face of the electronic interference
which is now as much a facet of warfare as guns and explosives.

Early in January this year, Wyton became the base of No 100
Squadron transferred together with the Canberra OCU (No 231)
from RAF Marham. The latter equipped with Canberras in December
1951 and still maintains a steady flow of crews for user squadrons
with its fleet of B Mk 2s and dual-control T Mk 4s, as well as training
civilian pilots to fly the Navy’s Canberras at Yeovilton. Slight thinning
of unit establishments in the past few months has made some
amalgamation possible, with the result that No 7 Squadron (a former
No 18 Group unit) disbanded at St Mawgan in Cornwall, and some
of its aircraft were absorbed by No 100 last December.

Until recently, No 100 Squadron’s equipment comprised Canberra
2s and a handful of E Mk 15s — the latter identified by an external
aerial strung between the cockpit and the fin. Operating in
conjunction with interceptor squadrons, No 100 supplies Mk 15s for
high-level interception practice (up to 45,000 ft/13 720 m) and Mk

2s for the time-honoured task of banner-towing (down to 250 ft/76
m). The use of cannon in air defence has by no means been obviated
by the missile, and the squadron'’s aircraft are regularly employed in
pulling a target banner round the sky at the end of a 900-ft (275-m)
cable for gunnery practice by fighter units. Whilst No 100 Squadron
admits that it has never suffered a perforated Canberra in the course
of its duties, light-hearted rivalry between squadrons prompts
mention of the fact that targets occasionally return in an equally
intact condition.

With absorption of No 7 Squadron, No 100 is now the operator of
the RAF's Canberra TT Mk 18s. These specialised target tugs are
equipped with a Flight Refuelling Ltd winch under each wing for the
trailing of a Rushton target at considerable distances behind the
aircraft (indeed, after a tight turn it is possible for the pilot to be
confronted by his own target still travelling in the opposite
direction!). The TT Mk 18 is flown principally in support of naval and
Royal Artillery units. Before leaving Wyton, brief mention should be
made of No 51 Squadron, equipped with Nimrod aircraft which are
employed on radio/radar calibration duties.

Louis Nevwmark

Aircraft Division

World Authority for ASW HELICOPTER
AUTOMATIC FLIGHT CONTROL SYSTEMS

® Attitude/Director Indicators

' @Linear and Rotary Actuators

GYROSCOPIC PRODUCTS

® 6000 series Attitude and Heading Reference System
Standard equipment on the BAe "HAWK’

® Vertical, Azimuth and Rate gyroscopes

® Gyromagnetic Compass
Systems.

LOUIS NEWMARK LIMITED
Aircraft and Instrument Division
80 Gloucester Road, Croydon, Surrey CR9 2LD.

Telephone: 01-684 3696 Telex 264004
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As well as meeting the daily requirements of the RAF's operation

e b AT rills e

al squadrons, the in-flight refuelling tankers are often called upon to support

the development and test flying of new types, such as the Tornado F Mk 2 shown here.

Now, as at no other time since 1940, No 1 Group is undergoing a
period of fundamental re-organisation. Shorn of its Vulcans, and
with the front-line Tornado force still in the process of building-up,
the Group's overland bomber strength will be temporarily reduced.
However, over the months ahead there is no doubt that advanced
aircraft design and traditional RAF professionalism will be combined
to re-establish the UK-based dual capable force relied upon both by
ourselves and by our NATO allies.

As may be imagined, the rebuilding of No 1 Group's nuclear-
capable strike force has found little favour in Moscow or among the
well-organised ranks of the Peace Movement. From within the

country, opposition has been voiced by those who appear to believe
that possession of nuclear weapons by a democracy is a one-way
ticket to Armageddon, whereas communism’s invasion of other
nations and its merciless decimation of their population is in no way
provocative of war.

Re-armed with modern aircraft and new conventional weapons,
No 1 Group will continue to provide a powerful and effective strike
force for the defence of Britain and free Europe. Vladimir llyich Lenin
once asserted that, ““As an ultimate objective, ‘peace’ simply means
communist world control”; No 1 Group has in mind an alternative
path to “'the absence of war”. [

(Above) One of the Canberra E Mk 15s of No 100 Squadron, used for high-level interception practice with fighter squadrons. (Below) Soon
after this edition of RAF Yearbook is published, the Vulcan will have disappeared from service for ever. One of the last units to fly the type is No
107 Squadron, illustrated.
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V/STOL IN THE RAF

. . . Past, Present and Future

The history and future prospects of the British Aerospace Harrier, described by Roy Braybrook

HE ROYAL AIR FORCE has led the world in the use of V/STOL
(vertical or short take-off and landing) aircraft, introducing its
firstsuch fighters in 1969, well ahead of any other service in either the
West or the Communist Bloc. The Harrier family — still the Western
world’s only successful V/STOL aircraft — currently makes up well
over ten per cent of the RAF combat strength. Of 120 single-seaters
and 19 two-seaters ordered for the service, approximately 70 are now
in operation. This figure is expected to stay roughly constant over the
next few years, with newly-built aircraft making up for attrition.

In RAF Germany there are 36 Harriers with Nos 3 and 4 Sqgn at
Gutersloh, forming part of 2ZATAF. Another 12 aircraft serve with No
1 Sgn at Wittering, where other Harriers make up No 233 OCU, both
units being under the control of Strike Command. A detachment from
No 1 Sqgn is based in Belize, a defensive assignment that makes full
use of the Harrier's go-anywhere capability and lack of need for
diversion airfields.

The Harrier entered service with No 1 Sgn in April 1969, and by
July of the following year the unit had received its full complement of
12 aircraft. Deliveries then switched to No 4 Sgn at Wildenrath in
Germany, where No 20 Sgn also began conversion later that year, No
3 Sgn following suit early in 1972. Wildenrath is set well back, close
to the Dutch border, however, where proper use could not have been
made of the Harrier's quick-reaction close support capability. In
1977 the Harrier wing was therefore moved forward to Gutersloh,
only approximately 75 miles (120 km) from the East German border.
This significantly improved reaction times, although it was necessary
to reorganise the wing into two larger squadrons (with No 20 then

being reformed as a Jaguar unit at Briggen) because of the lack of
administrative accommodation for a third squadron.

The Harrier's role

All RAF Harriers are used in the offensive support role, ie, close air
support (CAS), battlefield air interdiction (BAIl), and tactical air
reconnaissance (TAR). In the event of a European war, the Giitersloh
squadrons would operate in support of the Northern Army Group
(NORTHAG). At the present time this function would probably be
limited to the support of the 1st British Corps, although these
squadrons might in principle be required to switch their support to
either of the adjacent corps, ie, the Germans to the north or the
Belgians to the south. The Wittering squadron might be used to
reinforce the Gutersloh units, although as part of AMF (Allied
Command Europe Mobile Force) its deployment options are
primarily on NATQ's flanks, ie, Norway, Denmark, Italy, Greece and
Turkey. In less desperate situations, No 1 Sgn could be deployed
virtually anywhere in the world as part of No 38 Group.

If caught on the ground in their HAS (hardened aircraft shelters)
by a surprise attack at the outbreak of war, the Harriers could
continue operations from bomb-cratered runways, dispersing by
V/STOL between sorties. Under this concept of operations, the
Harriers would benefit from main base supplies and maintenance
facilities, and from the defence provided by Rapier SAMs, automatic
weapons and ground defence units of the RAF Regiment.

On the other hand, main base operations make the Harrier just as
vulnerable as any conventional aircraft to nuclear, biological or

In addition to the front-line strength of 36 Harriers flown by Nos 3 and 4 Squadrons at RAF Gitersloh in Germany, No 1 Squadron maintains a

12-aircraft strength at RAF Wittering and is committed to supporting activities on NATO's flanks. Exercising in this role, Harriers from No1

Squadron deployed to Denmark in “Amber Express” in 1981, and operated from the very effective “hides” constructed by No 38 Engineer
Regiment from Ripon.




chemical (NBC) attack. Given some indication that war was about to
break out, the Giitersloh aircraft and supporting vehicles would
therefore move forward to pre-selected sites in wooded country
(notably the Teutoburger Wald) and in urban areas. From these sites
the Harriers would fly missions against Warsaw Pact armoured
thrusts, and also attack in the areas 10-60 miles (16-96 km) behind
the FEBA against enemy reserves and supply columns.

Judging by peacetime exercises, there would be six dispersed
sites, each with around six aircraft, and a central logistics park. The
two primary sites would be under the direct control of the squadron
commanders, with flight commanders at each of the four sub-sites.
Operating sites must offer concealment, but they must also have
good road access for motor transport (approximately 400 of the 600
RAF vehicles and 440 of the 560 maintenance men at Gutersloh
would move forward with the aircraft), and they must have clear, flat
ground for STO. Grass fields of 1,300 ft (400 m) may suffice — the
traditional test is to drive a Land-Rover across them at 40 mph (64
km/h) — but a straight stretch of secondary roadway is preferred.

In the initial stages at least, the two squadrons’ 36 aircraft could
generate around 200 sorties per day, with the pilots often staying in
the cockpit throughout the 20-min turn-round for debrief and
tasking by telebrief line. Each of the six operating sites would have
limited facilities for servicing and repair of the aircraft, and sufficient
fuel and armament for at least two days operations by six aircraft.
However, in anything but the shortest war, the sites would be heavily
dependent on the logistics park for fuel, weapons and spare parts. A
typical spares pack for 10 aircraft for 14 days has been estimated to
include 650 items (with one spare engine) and to weigh around
seven tons.

Central Germany is a reasonably good area for dispersed
operations, due to the abundance of trees and the highly developed
road network, but the winters are harsh, and there is a serious risk of
attacks by enemy agents or airborne forces. Attacks on the operating
sites by aircraft are felt to be unlikely, although infra-red
reconnaissance does pose some threat of site detection from the air.
There would be no SAMs or anti-aircraft artillery at the sites on
present planning, but each site would have an RAF Regiment
detachment, and in war land-mines would be sown around the

perimeter. Rather than defending the site by heavy firepower, the
plan would be to relocate to a pre-selected alternate site, typically
within 10 miles (16 km) to remain within easy reach of the logistics
park. In exercises, it has been proved possible to vacate a site within
one hour and have the new site operational within two or three hours
of arrival.

improved Harriers

Planning for a Harrier replacement began in the early 1970s with
AST.396, a subsonic ground attack aircraft with equipment to
facilitate operations in bad visibility. This concept developed into an
ultra-STOL aircraft with the warload-radius of a Jaguar, that would
replace both the Harrier and the Jaguar. It became an expensive
project, and was finally abandoned in the light of the growing Soviet
air-air threat and the mid-1975 European demonstrations of the F-16
lightweight fighter, which offered many of the capabilities required.

It was superseded by AST.403, which was still a Harrier-Jaguar
replacement, but accepted a more relaxed approach to STOL in order
to achieve a secondary air combat capability roughly comparable to
that of the F-18. However, subsequent talks with France and
Germany on the possibility of joint development of an aircraft in this
category (the European Combat Aircraft) showed that these
prospective partners had no interest in the use of jet lift for STO-VL.
In consequence, AST.403 evolved as purely a Jaguar successor, and
AST.409 was drafted as a programme to improve and extend the life
of the Harrier GR Mk 3, rather than as a new (and consequently
collaborative) replacement aircraft.

The original AST.409 concept was aHarrier GR Mk 3 retrofitted with
a big “tin"" wing of very advanced aerodynamic design, giving
improved STO and turning performance, plus two extra pylon
positions to allow the carriage of Sidewinders for self-defence,
increased internal fuel to eliminate the routine use of drop tanks,
decreased outrigger track to facilitate road operations, an avionics
update and airframe improvements to take the aircraft to the turn of
the century.

Two main factors led to this concept being abandoned. Firstly, the
increasing Warsaw Pact threat led to a demand for more major
improvements. Secondly, it became clear from studies made by
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The Harrier GR Mk 3 is at present the standard operational version of

the V/STOL aircraft in the RAF, this being a progressively developed

variant of the original single-seater, with uprated engine, fin-

mounted ECM and nose-mounted laser ranging and target marking
systems.

British Aerospace that the time taken to retrofit each big wing would
have resulted in a serious depletion of front-line numbers. In
addition, it was evident that (in addition to the attrition batch of 24
Harrier GR Mk 3s currently being built) the RAF would have to
purchase a top-up batch, since there will not be enough GR Mk 3s
and T Mk 4s to form three squadrons and an OCU at the end of this
decade.

It was therefore decided that AST.409 should be revised to define a
new-build aircraft that would replace the GR Mk 3s of the two
squadrons “at the sharp end” in Germany, all GR Mk 3s then being
concentrated at Wittering, where extensive improvements would be
introduced to enhance their capability and keep these aircraft in

During 1981, plans were finally confirmed for the acquisition by the

RAF of a modernised version of the Harrier, to be designated the GR

Mk 5. This will be a British production variant of the McDonnell

Douglas/BAe AV-8B, the first production example of which flew on
5 November 1981 and is illustrated here.
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operation to about the turn of the century. In addition, further Harrier
T Mk 4s will be required by the RAF (the US Marine Corps has also
formally stated that it will need further two-seat Harriers), although
the precise number will depend on attrition, which has so far proved
very low.

Exactly what changes will be made to Wittering's GR Mk 3s
(which could peak at around 50 aircraft) has yet to be determined.
Studies are in progress, and decisions will be made in 1982-83.

All that can be said is that the options could clearly include:

— modifications to the structure for improved fatigue life;

— installation of the same Pegasus as that fitted in the GR Mk 5
described below;

— two extra pylons for Sidewinders (possibly on the wingtips or
over the wing);

— small wing leading edge root extensions (LERX) to improve
manoeuvrability;

— enlarged drop tanks (the BAe Hawk demonstrator was ferried
to America in 1981 using lengthened drop tanks);

— a nav-attack system update, possibly in line with that of the
Jaguar;

— ECM fit, external or internal;

— provision for an improved anti-armour weapon (as suggested
by the now-defunct AST.1227);

— reliability improvements to reduce life-cycle costs.

The Harrier 11

As most readers will already be aware, the new-build AST.409
aircraft will be a slightly-modified McDonnell Douglas AV-8B
Harrier 11, which will be known in the RAF as the Harrier GR Mk 5.
The service is to have 60 GR Mk bs, including two full-scale
development (FSD) aircraft for weapon system certification. The first
of these FSD aircraft will fly early in 1984 and production deliveries
will begin from the British Aerospace assembly line in mid-1986.
Most GR Mk 5s will go to Gutersloh, although a few will be based
with the Wittering OCU, and one or two others will be retained in the
UK for trials installations.

The AV-8B has been derived from the British Aerospace AV-8A (a
simply-equipped version of the GR Mk 3) to meet US Marine Corps
needs for a V/STOL close support aircraft of improved warload-
radius performance, to replace both the AV-8A and the older, quite
conventional A-4 Skyhawk. The USMC will have 340 AV-8Bs on
present plans, including six FSD aircraft, the first of which made its
first hover at the McDonnell Douglas plant on 5 November last.
Deliveries will begin in 1983, and the first AV-8B squadron will be
operational by June 1985. By 1989 the type will have replaced all
three USMC AV-8A and five A-4 squadrons.

The basic aim in the design of the AV-8B was to achieve a major
improvement in STO performance, lifting a far heavier aircraft weight
from a given ground roll, and thus doubling either warload or radius
of action. All previous Harrier developments in this direction had
been done by increasing the thrust of the Rolls-Royce Pegasus
engine, from 19,000 Ib (6 617 kg) for the Peg 6 (Mk101) in the GR
Mk 1 to 21,500 Ib (9750 kg) for the Peg 11 (Mk 103) in the GR Mk 3.
This had become an increasingly costly exercise as the Pegasus
approached the limit of its potential, so McAir (McDonnell Aircraft —
the St Louis division of the parent McDonnell Douglas Corporation)
decided to improve STO performance by other means, using engine
modifications to extend life and reduce operating costs, rather than
to increase thrust.

Firstly, the wing was increased in area from the Harrier's 201 sq ft
(18,7 m?) to 230 sq ft (21,4 m?), a nominal figure that is far less than
the full gross area with trailing edge kink and LERX. Secondly, the
Harrier's plain flaps were replaced by large, single-slotted flaps that
were designed to have their lift boosted by the pumping action of the
engine's rear nozzles. Thirdly, the air intakes were redesigned to give
a greater throat area, with a double row of suction-relief doors. In
addition, VTO performance was improved by the use of larger strakes
under the fuselage and a retractable cross-dam to increase the
ground cushion effect and minimise the recirculation of hot gases to
the intakes. Previously, no Harrier operator had specified a VTO
mission, but for this new variant the USMC plans a VTO deck-launch
intercept.

A supercritical aerofoil was adopted, with the aim of minimising
the drag penalty of the larger wing, while allowing a much thicker
section, which in turn would increase fuel volume. The result is a
significant increase in internal fuel: from 5,056 Ib (2293 kg) on the
Harrier to 7,500 b (3 400 kg) on the AV-8B.

To minimise the weight penalty of the larger wing, its main






