


Shell are proud

o serve some hard-headed
cusiomers.

Shell are contracted suppliers of aviation fuels and lubricants to the Ministry of
Defence. So they are keenly aware of playing a part in vital helicopter missions
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to safety on board a Rovyal Air Force search-and-rescue Wessex.
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Chopper pilots have no time for inconsistent product quality or unreliable delivery.
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Aviation Service

Second to none



INTRODUCTION

by the Chief of the Air
Staff, Air Chief Marshal
Sir Michael Beetham

GCB, CBE, DFC, AFC, aB&

CONTENTS
THE RAF LOOKS AHEAD

John Fricker examines the re-equipment plans of the Royal Air Force as it

eniers a new decade

HELICOPTERING IN THE ‘EIGHTIES
The helicopter plays an increasingly important rdle in the RAF, as Elfan ap

Resas descnbas in this aricle

AIR WAR OVER FRANCE — 1940
Forty years ago, the Royal Air Farca had its first tasts of all-out contlict
with the Liffwalfe, in the air over France. Tony Wood tefls the stary

COLOURS OF THE DAY

Changing requirements in the camoufiage finishes of BAF aircraft,
described by Sgn Ldr John Armstrong

LAUGH WITH THE RAF
by E A "Chris” Wren

¥ ROYAL AIR FORCE
YEARBOOK 1980

HE Royal Air Force enters the 1980s with a major re-equipment
T programme. Tornado enters sarvice in the bomber version this summer
al ARAF Cottesmore, home of the new Tri-National Tornado Training
Establishment, Meanwhila the fighter version, Tornado F Mk 2 — which will
be the backbone of aur future air defence system for the mid '80s — is now
well into its development flying programme

In this issue of the Yearbook you can read of the many other changes we
have in train for the BAF's front line. Underpinning the strength of that front
ling, as always, s our training system, now considerably strengthened in
tarms of both manpower and new eguipment, promingnt among it being the
new Hawk advanced trainer. The RAF. in common with its sister- Semvices,
suffered an outflow of experienced people in 1977 and 1978, and although
this perind s now behind us, we have increased the throughput of the
training system to make good the shortages which occurred as a resuft. Both
in tarms of personal opporiunity and of value to the nation, tharefora, thare
could be few better times for young men and women of determination and
spirit to join the Royal Air Force. That many have seen this for themsalves
wis reflected in a most satisfying recruiting year in 1979, May it confinue s0.

Givien the right equipment and the right people. the other essential
component of an operational force is its level of expertise — i1 readiness and
its effectivenass. The end products are demonstrated even in peace in such
diverse ways as the almost daily interception of unidentified aircraft many
miles from our shores, the airdift and resupply of our monitonng force in
Rhodesia, or in search and rescue missions around our coast. To achieve the
standards we require in every rble means canstant practice — and in few
tasks mare than low flying. This remains one of the keys 1o penetration of
hostile sirspace, and theretore contributes directly to a credible deterence.
In a crowded island this low fiving training inevitably causes some noise
nuisance and we are grateful for the support and understanding we receive
fram the natian at large whom we exist 1o serve

To enable you to see mare of our work, | dréw your attention to this year's
Battle of Britain “At Home" days, at RAF Abingdon on 13 September, and at
RAF Coltishall and RAF Finninglay an 20 September. At these and at the
other displays and open days around Britain, we shall be demonsirating as
much as possible of the activities and eqguipment of the Royal Air Force.
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_ Ferranti Avionics.
vital part of the European
defence commitment.

The modern defence of Europe demands
the most advanced technology of many
Kinds

It demands the kind of technology
Ferranti have Plusthe unique expenence of
Ferranti in applying thus technology

Soit's not perhaps surprising that
Ferrant are deeply involved in the PANAVIA
Tornado, the next generation mainstay of
CUropeEan air detence,

Ferrant involvement in Tarnado 1s

":'| I-_] F'||[-\.'-'I Il-l'f-rtin:-” MNay aa10 that wil g".'l”'
accurate readings of the aircratt's position,
speed, heading and attitude

A navigator's Combined Display

icorporating a projected map and ground
napping radar display which can be used

dependently or supenmposed. A projected
rmap display 15 also provided for the piot,

A Laser Ranger and Marked larget
Seeker which brings a new accuracy 1o range
finding and enables a laser-marked target to
be tracked automatically

Two Arrstream Directbion Detectors which
ndicate the angle of attack by measurnng
the direction of air flow over the aircraft and
an Artificial Horizon or Horizon Gyro Unit
orovice attiluce Intormation (N The rear
cockpit

Twao Transformer Rectifier Unitsand an
Airborne Battery Charger, Ground Power
Controller Uit and Current Sensor form part
of the Tornada electnical system

Ferranti are clearly leaders in these
ughly specialised equipments.

COther Ferranti avionics actiities include 1515 weapon aiming systems, fuzes for bombs and
sub-munitions in advanced weapons, universal head down displays, Blue Fox and Seaspray
radars, air defence and air traffic contral systems, ATC trainers and simulators, stall waming
systems, spherical artificial horizons, vertical gyros, static invertors, helicopter flight

instrumant systems, gyroscopes, transtormers, shalt angle sensors, integrated circuits,

catellite and solar celis

Selling technology
Ferranti Limited, Bridge House, Park Road, Gatley, Cheadle, Cheshire SKE8 4HZ

raosiariore [T

PAGE 2



IME-ZCALES of combat mreraft hawe changed. In lg8s Than six
T woprs of Warld War ||, their operational depioymant spanned
the ara trom boplanies 10 the fiest jais. Sinca then, howsver, tha useful
lnves ol eombat sircralt belore reaching complete obhsolascpnse hai
bseome contdesably lonpgar. Tha Canbarrd, for axampls, has
already been in RAF service for 29 vears, stnce 19571, andd 8 farecast
i e around for sesme considerable trme (o Coma gErhagEa avern Lo
A 2000 11 s sull first-fine eguipment in many air lofcas, a sauation
that on a similar fimescale would be ke the Sopedth Camal

femaiming oparationol 0 15944

It e psalutary th g, AEreTore that the combat aircrat to amerge
framm curtent RAF planning can be sxpected still o b in opar
service in the vear 2010 and bevond . Despibe thes futunsiic prospact,
hawewer, no spectacular incregses 0 perlorfmance are cusrently
foreseen |0 fact, the curment gensration of fighters, as rapresentad by
the G0 F-18, are somawhal slower Than many of Their pragooassorg,
beerig lerntied (o less than Mach 2 by thair fized intake geomatry amnd
tha Tuel consumption charactenstics aof their angines, dul f zircran
speeds and heights hove mached something of & plaieauy, majos
povances st immdrien f i strieetueal metsoals, making airerft Gghtaes
pnd mora fatigue esistant, and (n 3RS0 and neaw aieck sysleme
particudary Tow might and all -weather opa@ation anrd relatod areas ol
weenipon development. Tha emphasis on performancsg has cor
respondingly shifted awey Trom pure aspead, @t Bround Mach 2
towards extremas of manoeuerdblily Aow inoede aften relerned 1o as
egility ). actvg contral technology, Bng accelaraion

Afioy subsiantial decreases in procorement, becauss of gnatar unil
costs and improved polency, the number ol commbat asrcrall reguired
by thee weorld s a@ir forces also seems 1o be statibsing. Thare appears to
be & cross-over point below wiuch no amount of guality sl
compensate for the weight ol nwimbers |nthe cass of the BAF, the A
Sraff intentn 1% &0 FEas 1o maintain (he prasent mrcraft inveniony
totalling almost 180000 18759, includmg about B50 et - lne types on
40 or 50 sguadrons wybile impraving Theo capahilities. Abot 430
of thi Frrst - Nime Bepos Bdve Soime sweapong capalulity, and (i number
of aircrafl B not expecied 10 change 5|l'=||||l'in'_'.=.n"ll'|.' ovel the nexl faw
years, apart foom the planned increase in the UK air defence force

Simnlarly, no major changs in RAF nbles is foreseen befora the end
ol the century, with NATD commitments still tha main basis of
government policues,. Tho HAF s the only ar torce within NATO o
commit wnits to all ol the lsters commands, including tha ACE
mcbile force, 28 well a2 the Channel and Atlantic elements, and i has
neat Elandongd &ny of its major roles despiie SUCCassive and senngeant
defence reviews which inavitably resulied in considerable con
fraciion

Long-range strike-reconnaissancea
The RAF. of course, has not had 3 strategic nuchear rdle since UK
daterrant delivery was taken over by the Rl's Polaris submanne flaet
but s force of seven Vulcan squadmons now comprises. aport fron

PAGE 3

and wrnedNa 27 Sand commited to mantima radar reconnatssancs,
purety long-ange theatre nuclesr system Fof  deop-penitration
artacks at low leval against targels supparting the land battle The
survivability ol ki fale 1§ abyiously DeComing
tjuestionable, alihough, wiih e F-T170, 1t 1= 52l the only aircraf
avalable 1o SACEUR with full blind-bombing amd all-winatier
capabilines. Ra-sguipment of the six strike sguadrong of Yuloang b
Waddingion and Scamplon is schodulad from 1987 anwardd with
e Forst of thin 220 Tornedo GR ME T 105 (interdieroi/'sthike] aircraft
i ba ordered for the BAF through A Steff Beguitement 352
Marham and Honingion hieve recantly bean named as the first teo
basas io recelve Tomado 105 operatongl sguadrons

Aeptacamant aof both the Yulcans and the Buccanesr strike aircraft
currpnlly aguipping o further five squadrong, msluding two {Nos 12
and ZT16) with NATD anti-shipping strikae attack rilas, will ba anoa
ane-Tar-ons bass and ahould be completed by 1SEBE. The Tormadao
will Also ofler exima tledility n having dual nuclear sirkes
conventonal artack IZ-GIII-:'I.‘.'II'i'.'E‘E. in contrast with the Yulcan s cureant
restriction, in the MATO context, o purely nuchoar roles. The Twa
anti-shipping squadrans, which are 10 move from Honinglton 16
Lossemoauth, will maintmn their assignemant 1o SaCLANT after
FRHACIAG ThEr Huccanaars with Tarnadoes

Duting the ‘sighties, the manyime reconnaissance Vulcans (Mo 27
Sani and all but & handful of Strike Command’s Canberra PR force
iMos 13 and 39 Sgns at RAF Witan with PR Mk 7s and PR Mk 3s)
wirll vanesh trom the fromt lme Ther rbles may, 0 pad. be faken over by
Mimired mantimie and AENY piscraft and by Tomadods sutabiy
modilind for reconnassances

Vilean o 1his

{Heading photo) The fast production mode’ Tornado GRE &k T
Mreseftl prans call for fhe HAF fo recaivs 220 of fhess nderdincton
girika arrcrafl (including 68 with ol contral for ocperationa!

comegrsion and coanlinuation fraining) (o replace the Buocamsses

Vuleans and Canberras i operationgl rides, (Below) Six sguadron

fiy the Valcan 8 Wk 2 inciuoing No 35, one of whose aircralf iy seen

fere farrne o F participation o the TRPH Red Flag comBbel easrcises
with the LISAF in Mevada




Panavia Tornado F Mk 2 Cutaway Drawing Key
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Reprasentatve arceall frove the RAF s five Jaguar squadraons in Germany are seen together in this urigue photograph. Nesrest the camera is a

Jaguar GR Ak T from No 2 Sguadran CHFYING A recee pod afher sgurdrons represenlied are Nog 14 17, 20 and 21 The possibeidty of

deviioping an aircralt lo replace Bhe RAF s Jaguars and to mest Luttwafle and Aorsés de AR reguirements for & new comsbal svcrall was
wndar aiscussion during 1550

The RAF is wary much alive to the startling possibilities becoming
Bpparent in sensol develnpment ill‘."u:lugl" ressarch lunding in this
country is necasserly limited. Infra-red sensors could be pamculardy
fruitful in improving all-weathar attack capabilities, 1o which a
number of Air Staff Targets are directed. glthough UE expesisnos i
the field of electro-optics has a relatively short history. Radas also
presents some mMtaresting development prospecis in such arsas as
synthehc aperture radars and.  over the longer-term, possible
millimetric wavalangths, Within its hinancial limitations, the RAF will
continue o oncourage sxpigration of the antire elaciromagnetic
spectrum, from lasacs to long-wave radio surface propagation
althowgh it is wedl awars that soma apparenily -promising leads could
turn ouf to be expensive biind alleys

Tactical aircraft plans

Mueh thought Rkas been devoled by the HAF over-the pas! faw yadrs
103 The replecement ol & Hamer and Joguar tacticsl Frghters in the
19890s, far which the well-knewen e Stall Target (45T 403 was
avalved, ldeally this would have resulted in procurement of a single
iype with both supersonic and V/STOL characienstes. but 1 has
Decome ncreasingly apparent that current lechnology does not
paimid a cost-affective combinaticn ol tjualities. Had
experience ol Y/ STOL operations with the Harmige has convinced tha
Ajr Staff of the value of s combet flexiblity, particulady in nat being
tied to wulnerable lomsg runways, bBul en slicraft owith legh
performance in the air is also going o be essential for the 1990w Sa
AST 403 has bean retained a5 a short field airoraft with excallent
Lrarnsonec E-EIT‘l'DF-'I'lE-_lCD. ared a decision made to s2parale the Hasriar
replacement requirements to achieve the full range of deswed
capabliities

Current RAF plans are therefore 1o contine AST 403 salely 10
producsa a -\.|-EI-;I'..I-i.'r SUCCOES0r, whiks) E-"'."fil'lll'lﬂ B MEw  DrOgranmms
known as Air Statt Requirement 408, devoted to updating and
improwving  the exsting Hamier design. In passing, 4 may hbe
mentioned that the differences batwsesn A Stalf Targets and
Ragquiramonts oppear fo bo relatively shght An AST staris as a broad
sliatemont of nesd, to act as @ descussion document.  and its
mlineman by subsaquent stedes eventually changes it (o a firm
eedjLpiramant ifan ALRH

Since Britamn 12 naturally kean o devalop new combat aircratt in

Ehigges
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callabmraticn with hes 'Eun:‘:lp-lerlrl partners. tha rationaslisation of &5T
403 a5 a straight Jaguar repipcement has enabled the UK o align 115
tactical mrcrafl reguirements mare closely with those far tha TEF-90
in Germany and the ACT 82 in France, fos which successiul & Staf
talks have almady led to collective industial siudies. At the mameant,
hovweyver, many difficulties remain 1o ba resolved belora anything
approaching & comman design seems likely 1o emeange.

wWhasreas the TEF-80 speecification will Be amesd 88 prodecing an
air superiofly neplacement lor the Lefrivafe’s MoDonrell Dauglas
F-&F Phamiams i the med- 19502 both the AAF and the French &
Farca have & dilfferen prsMmEry musssnn n mind {or thedr alrcrati, which
wiill e oprimised lor low - level panetiation. & good gust respongs lor
these conditinns makes for pood hgh-aitiiude misdcepion cap-
abilities, althouwgh the BAF recognizes that its offensive support
mrcrah will need 10 have &n ai combat potental to Furvive among The
hordes of red-starmed fightes in the Cantral Aegon of Europs. This
potential could elso be useful in the air defence batlle, so that AST
403 will be looking for rdle Rexibility fo mprove its cost
affactivensss

Basically, for ground atteck, its cruise and penstration speed
performance will be similar to that of the Jaguar although payload
will ba handsomely improved, For air combat it wall need 1o be highly
aqile, and its ovarall capabilitees will be substantially anhancaed from
improved systems rangis and air-to-air weapons. Fiald mguiremeni
will be cofsiderably less than the Jaguar's. with a good off-airfield
mnd shart strip copabiifity. Tho HAF insists on balancing take-off and
landing feld soquingments. although limatmeg the latter 18 more
difficull 10 pchimee. Expanencd with oparabion of the daguar from
atretches ol motaraay have shown that this s a viable aption, but the
uss ol very short and noarrow landirng swrfaces moay bo bess attractive
Carsier- lype approach training s oeaded by the pllol, wsing some sort
af wisual landing ad or glhde - path indicatar. YWhile law approach
speeds are desranle, they accentuals the eHects ol cross- winds, 50
thar road width eventually bescomes the limating Lecto

Mesmnwtula, peEndung thesr plannsd neeplacement by abow tha end
of the decade, the 165 ar s0 Jaguars 1a the eument RAF invaniony
FIICAL Ij-l'l:l TenD-seat trainsrs, wikl undar a (] modeast -_||'J-l'.|.3‘.|ll-l'.| TRy e
ments dimecied mainly towards E"IIF'.I'I-I:III'!I_:I their attack capakbulines
Improvemeants will therefore mostly concern the Jaguar's nav/atiack
systems, althouwgh the RAF is also interested in extending capability
benyond the normal houwrs of daylight and visual limitations
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Aur - For-aur pefdfivng glays a witad role in RAF planning, especially in respect of the ar defence of the UK. The only tanker currently im service 13
the Vicror K Afk 2. an example of which is seen here refueiling the first prototype Tornado F Mk 2 arnid the fast of the pra- progduction balch of
Tormado GR ME Ts. Startimg /e 1982, the RAF wil recenve five VCTOK ME 25 and fow VETOK Mk 3s fo form & thirgd AAR sguadron.

Crabensve: air-to-aer missiles are also 8 possible reguiremant, and
the Jeguar powerplant, the Adowr Desh 26 engine, will continus 1o
be developed snd improved, A start on the systems updanng
programime, nol connaciad with BAs Warton's In_ng farm ressarch
wiork on the Super Jaguar project, hiss already Bean made with the
recant award 1o Farranth of 8 contract ar dppheation of its FIN 1064
Dlgllel Inerilal Mayigatan and Weapon Siming Equipment (o repiace
major elamants of the present MAVIWASE squipment in the BAF
Jaguars. Included in the contract 3 an option for over 200
production systems for S Efuar re :n:ﬂm:ng

Harrier improvement programima

‘Whereas the Jaguar is scheduled for replacement in the 13905 by tha
aircraft developed to AST 403, the Hamar is currently planned to
continug in RAF service through a mid-life mprovement programmae
whih 1% expacted 10 take i1 to the end of this century. pending the
attainment of supssrsormc ¥ STOL tiechnology. Both the improved
Harrier and the AST 403 Jdeguar jollow-on will then become
successively due for replacemeant by a complelely new tactical fighter
combimng suparsonic speed performance with ghort taka-off and
vartical landing (STOWVL) capebilities. The sama akrcraft might also
sETYE 35 2 Sea Hamier replacement, with even wides axport prospects

Tha A5H 402 programma for the Improved Harrier has been hasad
on preliminany studies sndertaken by BAe Kingston’ Dunsfold since

Ammong the overssas deployrments of RAF oy during 1978, 80 was

the prowvisian of & numbar of Purmpe heleopters ang Wercoler

fransports bo support the grownd forces momitorng the cease-fira and

general lection in Jmbabwe, One asrcrall of each fype /s seen fere

over e Ahodesien cowniipade, Dearnd (e while cross sodentiry
markings of the monitoring foarce

187610 raciify the current imatatons af Thes ponesr 'STOL design
impnsed by its high wing loading end lack of defensive capability
throwgh the shsence of gir-tg-ar missile pylons. Thase studies have
been directed towards attainment of high subsonic speed per.
formanca, together with improved range, payload and man-
oauviability, and hawe concentrated on.a new and larger wing with &
relativety thick saction which aiso provides additional fuel capacity
and pylon space. To minimisa cost and dasign changes, the aim was
that the wing should be capable of retrotitting ta the RAF 5 pxisting
Harrogrs vt mimimum modibicabions, Howeser, 1hes has proven
ditficult 1o achieve =0 that this particular improvament 8 kely 1o be
limitad 1o new buwid arcralt, similac in many respecis 10 the 4% i
arrcraft devaeloped by McDonnell Dougles. The possalslity of a joim
Angio-US development and production of the Harmrigr 8 therefors
cufrenily being studied as an aliernative to an all- British progremme

Both tha AV-8B and the BAe big-wing Harriar make use of a naw
WwWing that incorporates. su FI-EH'.'".iE-EI' tech I1D|l.'.lﬂ'|" I oiimig . 8 very
much thicker section, Combined with increased span, this wing
offers a major incraasa in intermal fused capacity, of the crdor of 245
Impgal {(17741), and 15 thicksr cross-sechion also reduces structural
waght pemelty, Extra span allows tha instabstion of teao sdditional
whEpDns pylans and altheugh four of the new total of six wing
pylons would be P mbead for |'|'.I-"-I; range anks the extra internal
Tugd CapeCily means that on many missons moch greater cffensive
lzpds can be carred. The extra (ouwtboard) pylons provide fof the
casriage of the required AIM-8L Advanced Sidewindar AAMs and in
designing a new wing both McDonneli Douglas {on the AV-B8 ) and
BAa have moved the undercamage outrigger legs inboard, 1o
improwa operational capability from narrow moads Leading-edge
strakies (LERHX). resoarched a1l Kingston, might alse ba appfied (o a
nivw wing which, with improved single: slatted flaps of increased
spain, could ofter hater 5 ] performanda, Byen with addiicna
missiles, and an incraass in manoeEuysing T by up o B0 per cant a1
Ty el operanng spaeads.

J\ﬁﬂl'l from the addition o WWANng and contmols for the outboard
pylons, fusslage modifications for the new-build Improved Hamear
sometimas referred to as the Mk 5 — o sccommodate the naw wing
mainly invalva tha provision of new wing fainngs and angine access
doars. and a raised cockpit similar to that of the Sea Harrier, which
offers extrd room as well 86 groatly improvoed comibxat eisibility. Chas
main changes are confined 1o a retraciable dam across the gap
betwean tha forward gun pods o minimise me-crculatory losses at
thn hower, and 10 alkow VL 810 maximum kovanng weights

Extanding the Hamer s planned service lile by & leasT B further 10U
vears through the mid-life mprovement programme will mean
additiongl procurement to mamiam sguadran strength ageinss
attrition, plus training and resene reguiremeants. With the necessary
surplusg for engineenng programmes, the procurement of Improved
Harriars may reach &5 many as 60 new aircraft for the RAF, which
winlild allow one or mons addanions] VASTOL sguadrons to be fosmeesd
to mes] Briten’'s tactical commitments 1o NATO

I addimion, & simudar namiser of exsting amcralt el
gvallehle to be retrofitted with 8 rteange of other improvemenis. Theae
wiill include updating the rav/attack system and further devslopmant

FETTHRITI
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of the Pegasus Mk TUS enging which, in 2 naw bunld mrsraty, anll ba
complemaented by impeoding intake efficiency. while poovisian mighl
also be made 1o impeove VIFF (vectoning in forward fhght) Tor a
turther translormataen of the improved Hirriar § sy

New weapons and prospects

Asznciated with 1he plans for the HAF S naw (acizcal Tighiars &5 a niw
genaration of advanced conventions weapons, which roceived triel
mention in the UK Delence White Papar publishod duning 1373
Collsboration s already being achieved between the UK and the US
for prionly development of the JP 233 advanced arfield atiack
wadpion, which g understood to be axtramely radical and 1o CoOmprise
spoecil anti-runway heads, combinod with the detribution of small
el pysd-action anti- personnil bamibs fram tha rear part of the stom
1o he scattered around the crater and complicate its repair JP 233 is
baing developad primigrily for uss by the RAF Tomadoes and LSAT
F-111s. but will sl be suitable for launching from other ty pes

Studies are also continuing, according to the YWhite Pager, 1o 8
rangn of defance suppression weapons under A5T 1228, although
these are believed 10 be at a relatively edarly stage, and of the ASR
1227 amti-armoor areg wespon AST 1228 will sppoarently. be
dasigned to home on to Feeitile radar sites, while A5R 1227 wail
dispense & large numbar of sub-munitone such as small anti-fank
tharges owver enemy vehicleg concentrations. The results of joint
feasibility stucias imn cenjumciian with severnl NATC alles are giso
under comsderation for the developmant of a farmaly of anti-ship
missileg capable of berng launched from 6 vanety of plattorms
whapa, wircraf and submannos and aaming iNto service Irom aboul
1850 anwards. &s an immediote follow-an 1o Mariel, the RAF &5
pwaiting the BAe Dynamics PAT Sea Eapgle sea-skimming anti-ship
rnisstle (ASA 1226], for which & production go-ahead was mcently
received The turbojer powered launch-and-loava PAT misade will
alzn arm RAF Ternadoas and tha AN's Sen Hamers, Other anti-ship
developments include improvemonts pdanned foar (e naveganhon
syarems of the Buccanearsn the Iwo RAF maritima strike squadrons
and the Introducton of the Pewe Way/ Pave Spike [nser-guided
wieapon sysiem. The AAF is likely 1o seek “strap-on - laser gusdance
kit tar maost of its cufrant conventional Bormbs

For the longer-term, the HAF is continuing to assess thi possible
apolications of unmanned pircraft and remotely - piloted vehicles tor e
weide varety of riles ranging from target and reconnipssance doomnes
to cruisp missites, Remarkabdy, it sepms that from the cosl
effectivaness aspect, i is still diticult 1o replace the Mk 1 home
sapuéns by systems which can be quickly and cheaply produced by
unskilled labour, for many operatianal (&les, afthouwgh one or b
greas ara-currently uncer conssdesation for further exploraton Thess
include limited meoonnaissance of the battlefisld and the develop
mont of a decoy drone on a8 collaborative bags h Europe

gl looking inta the further future, the RAF i party 10 the wiorld-

widn search far means to panetrate hostila plr delences systems. At tha
moment. high speads at mimimum levels appear o offer the best
praspects, but many other possible windows ang Deing explored, and
it pould be that something ke Mach 3 at extrame altitudes of 60,000
fi (18288 m) or marg eould pregent new air defenco problams sarly
n the 235t Cantury

The air defence scene

Recent discussions of ackpowledaed shomcomings in the UK air
defence situation have mesuMsd inniERM Measures boing an
pouncad (in July 1979) 1o plug the iniescopion gap pending
dalivery of the first Tomada ADVs or F Mk 28 te oparatianal
squadrons in the mod-1980s, but the RAF his also beeh considenng
several additional options 10 reinforce its fighter strength before that
tirme. &t the mamant, the BAE ig scheduled ta recadve 165 Tomado F
MK 2% 1o re-eguip its fve sguadrong of Phantoms end two of
Lightnings {10 be jomed by a third from 19871 -82) inthe UK, plustwo
miore Phantom alr delesce units in Gammany. and tha &ir Stall has
made it cloar 1hal whatever changes are mado 1o strengthen this
forca, the A0V will remain its kavstone, As Viee - Chiaf of Air Staff, Al
Marshal Sif Jahn Micholls said during the roll-ow ceremony of the
prototype Tormado ADV on 8 August 1978 a1 Warnon, "The F.2 is
central to our plans for the future air delance of Britain and NATO S
wesiern seaboard Wa made our choice sevaral years ago in 1575
when wa avaluated every available typa of fighiar, We soie no reason
tz change that choile now

Accarding 1o Sir Frederick Page, chairman of B Awcraft Group
and deputy chairman of Peanavia, at the same occason, 1he Tormado
ADY reprasentad 8 new concept af interceptor for the long -range air
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defenca of Brtatn's mannme forces and NATO s Ceniral Region For
ts specialised 1AskE. @ two-man crew Was Necessany 10 utiliss ite
gxiansive avienics, ncludiog (e Marcom Syionics track -while-sean
AT radiv mulfiple fangets simulianeoushy &

capabile of hamdling
ranges noexcass of 100 naul mis {185 km). The ADY possasses 4
gEnUine long - range aulonHTous capability whach goeis 11 the atility
1o eperate mong than 400 meles (644 km ) aweay Tromm basa al night, n
bad weather and in haavy ECM condihians agansal muitiple targets al
oo lawal. It wall also be able 1o huneh its Sky Flash advanced A4AMs
over it full light envalape, thus avosding limitations :nherant in othar
girnilar waapons sysiems: Because of s comprehansive avionics
ilecironic suryesliance squlpimant and data ink systems, i [ ornado
F ME 2 owll B8 alsla, in addition, 1o confrbuie S theantly to the
transter ab vital information cosr 1Thin s

Bacause of thesa gualites, 1he only current LIS Hghies which coula
camg closs 1o duplicating the rblas of the Tomoads F Mk 2 would ba
the Grumman F-144 but procursment af new Tomcats to reinforce
e RAF air detance oot wouwld b oul ol the guestion Decauss of
their cost, Anotheraption 1hs! wisstudied during Y578 a5 a maans of
boosting Brtain s ighter délences was the lease of purchasa HF 1wo
ar thres squadrans al MeDonnell Douglas F- 1588, which would have
neon uselul parmculaty in re-equipping the twa Fhaniom Squadrons
in Germaeny panding the avalabiity of Tornadosa Howiwer, the
F-15 proposal has now bean officilly ab@nooned

The new Binbrook-basad Lightming sguadron 1§ pxpaciod 10
bacome operationdl as planinsd in ADGUT TWO yaars fimae, 4 v ale
that is selated to avallabality ol siframe spares. engines and raimed
pilots. Current RAF Lightning strangth comprises 61 F Mk 3/6 and
tan T Mk 5 varants, all of which opstate trom Binbrook. Q1 thes fatal
34 gie held by the Lightning Storage Unit and the remainder gre
allocated 1o Mos & and 11 Sgdns, the Lightning Fliaght (foimerly Mo
2728 OCLUY or are available for Ssee 8l short nogtice by the Ingtant
Raadimass and Repair Lnit

Among tha othor intanm ain delence axpansion measgres,
pracise numbseraf Hawk traimiees 1o be pemsed with AIM-8L Advancd
Sidewindiers nx stop-gap day intercapiors has sill (o be detériined

mbirty SRCEECm nires

—

To maintain the RAF 'S VIETOL capabifity — in whick o fas a workd

fmgd-— fhe Harrior force 15 fo be upoaimd and possdny ncfeased 0 ifve

course of the noxi decade One of the opfions wnded sfudy j5 tha

produetion of the “big-wing ™ Hesier projected ty Bntish Seraspace

{abowve ). Mesmashile, the RAF continies fo deploy o getachment of

four Marrier GE Ak 32 in Balire whese ane af the V/ETOL hghters is
reen (balow ] in s ige alengsioe the rurmaay

L
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No other manufacturer is
making such varied and vital
contributions to the strength
of the Royal Air Force

I
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TORMNADD
r addibign 1o the interdic Lo stnke
=l i FIFE

argi0n already in prod
and thie Gorman gnd FEaliar armad loncss,
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British Aerospace is proud of a continuous contribution to the strength of the
Rovyal Air Force which dates back to the earliest days of military air power and
which is today more varied and more vital than ever before. Tornado and Rapier
are only two of an unequalled range of aircraft and missile systems which will be
the cornerstone of RAF strength for many years to come. Among others are the
Hawk jet trainer, Harrier VSTOL combat aircraft, Jaguar tactical strike aircraft,
AEW Nimrod airborne early-warning system, VC10 flight refuelling tankers,
Sky Flash radar-guided, all-weather, air-to-air missiles, and a variety of electronic,
avionic and advanced-technology products,

RAFIER

Ine Wastern Warld s First combat-raady
spacialised nitra-low=lovel ar delonco
sveiam, Raplerg deployved with BAF

Fammen umnils dafending kay girrialos
n Brit@in and Germpny

i
!

"

DNe— ) -

|

wunegualled in its range of aer-ospace prograrnnirnes
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The RAF s airiift capability is to be increased by sorme 7.2 per cant by madification of 30 Hercules © ME 15 to C &k 3 standard, with 75-ft {4.57-
m) fuselage extension. The first stratched aircraft (s seen here (rght] e company with a stahdard © ME |

out will comprise a subsiantial parn of the BAF s force ot 1 75 airciaft
Tham s alsa Air Stalf interest in the oHensive capabilities of the
Hawk, which can carry a useful weapon load, including 8 veniral 30
mm &den cannon. but no procussment is currently contamplated of
the projgcied single-seat strike version. Rumowes of additrconal RAF
prrocuramant ol the Hoek ane likely 1o be substantioted in des course
by archiers for m Turther TH- 20 gircrafy, but these ire reetpuired mainly for
thee mosmal trenmg rales

Weapnng system improvernants are e 1o he made 1o the HAF 8
Phantam FG ME 1 {ol which ane squadtan s eommitted to shore
bazed flest defence ) and Phantom FGR Mk 2 interceptors, which will
be squipped with Second-genemtion AIM-5L Sidewinder and Sky
Flash AAMs Procuremant by the RAF ol AIM-9L. which as
congidesed to have some advaniages over weapons such as tha
Matra 550 Magic. particularly =0 far as minimum-range performanca
ig concerned, will ba from licensad production by the Europsan
cansortium.  Looking Turther abesad, thoa BRAF is examining tha
prospects for the collaborative development and production of naxt
el - 10 -8 missile projects

The RAF's imenton o fomm a squadion aof VCI0 ankers 1o
supplemeant the twi sguadnons with 8 tetal ol 23 Viclor K ik 25 (16
in fisst-line service, plus the remaindas with the OCU o in eesepee)
comphising its current air-to-akr efuelling (AAR) force, was
announced in pardiament early in 1978, when the Undet - Sacratary of
State for Defence said that the wunit wouwld heave a significance owt of
afl propartion to s size. Efectively ' he added. Uit 18 aquivalant
noreasing our hghtor and stnke-attack forces, but at markedly lass
cosl,” Training and suppont will be ass:stad by the fact that the RAF
aAlready operates 1.3 VETUs 0 transpor roles

To meat A58 406, the Arcraft Gr:;u.:[_l ot Brnish Anrospace was
wavarded a confrach by the HuDdullhg 19759 for b camveriion of the
aine VETD alrlingrs bought in 1378 fram Gull Ar (love VCT08) and
East Afrcan Alrways (fowr Super WCT10s), as AAR  {air-to-air
refuelling) 1ankers Tor Strike Command. Design, development, and
groduction in connection with the conversion are now  well
advanced at the Waybridge-Brstol Civision of BAe at Filton, whess
the VO s ware stored for some months: Like the Victor tankers, the
SAR YO 0s — dasignated K ME 2 {for the standard YE10) and K Mk
J (Super VY10 will remain under national ocentrol. and will
probably operaie from Brnze Noron or other southarn transport bases
m the UE in suppor of Stks Command's combat element. and
parrticularly 15 air detence farce, The Victor tankes squadrans, Nos Bb
and 27, meanyble sl movie 1o E-E.Hrrlph::.n o rake roam af Matham
for et of the first squadrons of Tamade GAR M 15

Anather integral part of the UK & defence lorces are the RAF 8
surface-1g-as missile units, cutrently comansing Bioodhound 25 of
Mo 85 Sgn daployed along the east coasi, and further Bloodhownds
ol Mo 25 Sqn inthe process of mowving from Germany back to Britain,
plus the low - lavel Blindhire Rapar sguadrons tor air base proteciion
#t Levchars and Lossismouth. Studias to achisve improvemeants to
or replacement for, thess systems, will be a confinuing process
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Possible optong include a coliaborative programme in Euwrope of
procutgment ol an altermative system from the LS.

Furthes moves plansed 1o impiova Britain's air detence system
ingludé the replacement of &l the ground radars and the intredection
af & modern, hardened ADP-based command and control system ata
cost of some £100-plus million. much of which should be provided
from MATO's collective funds for military infrastructure.  These
improvemants have baon prompiod by thi fealigation withn i
Allisnce that around 40 par cant of all NATO 8 combal arcraft would
b assembiled in the LUK a1 the stan of & European war, couplad with
the increasing long-range capabulimas of Soviel girike aircralt.

All other existing radar Sites in the UK are 10 be modarnised, and
linked by new computers (o underground operations Centres ieach
capsible of aperating ndependentty ], and 1o various HO. Other links
griz planned to the air traffic control centre at West Drayion, near
Heathrow, 1o co-ordinale civil and miliiary air space serdeillance
Twa intermarnonal consocris (both of which include Beitish
companias ] will ba making contract submissions tor this modarmesa
fiom waork

AEW and MR

As another vital part of the UK air defence organisation, the RAFs
girborne early -warning force, comprsing 12 veneralde Shackleton
AEW MK 25 of Mo B Bgn, will be modernisad when the squadron of
Memred AEW Mk 35 bagins 1o form at Waddington in 1983, Eleven
sultably-converted MNimmods are being deweloped 10 mest tha
gspeciiicatiang of ASA 400, Like the Tomado F Mk 2 {ASE 395], tha
Mimred HAEW ME 3 5 a8 key programme for the RAF, which had
priginally sought to participate in the NATD AWACS {Bosing E-34])
project but was unable to waid for a collective dgrésment 10 ba
reached within the Allance for & go-ahead belore it reached s
decision cut-off time. The wisdom of the UK decision lor a unitaieal
approach fo fulfil its AEW requirements as part of a mixed NATO
force has bacom ovident from the uncertainiies sull surrounding the
AWACS programme in Europs, particulady from the polnt of view of
naticral cantribulions and compansating offsst contracts.

Thiz AEW Mimsod, with is pulsed- Doppler radar scanner, is being
optimised primanily lar oves-water oparaton, and will have a better
copability in thig respect than the Boeing E-34 Neverthaless. it will
hawve effective overland capability.

In addition o the 11 Nimrods now belng convirted for AEW use,
32 Mimrod MR Mk 15 are currently being uprated 10 Mk 2 standand
by late-1383, and the first was recently handsd over 1o stan (ha
MWimrod 2 conversion of No 206 Sqn ot Kinloss, Evertually, each of
the BEAFs four Nimrod MA sgusdrons will eparate eight Mk Zg
which, with average airfcame Umes al phowt £.000 hours each,
possess sufficient fatigue life for cantinued service (o the and of tha
contury. Raalising an upgrading potential incorporated in the Nimrod
1. thee Mk 2 pralits lram advances in avionics since its predecessor
ertered service 10 years ago, and is & classic exampla of the mid-life
improvement process. This resulis from a typlcal combat afroraft
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design service life of about 20 yaears, and the way technology appears
to advance significantly in steps of abowt 10 yaars,

A1 tha heart of the Nimred 2°s ra-designed tactical station ks the
naw ADS 507 sanics processor, operating in conjunction with the
Australian-devaloped Barra soncbuoy, represanting what s claimed
1o be a major advance in acoustic Wechnology. The system is also
compatible with sonobuoys currently used by other NATO forcas
and has an inherent capability 1o process other sonobuovs now
under devaloprment in the USa and Canada,

The new EMI Searchwater radar provides improved periscops-
dgetection capability in rough-sea conditions prevalent in the North
Atlantic. Electrome Support Measures (ESM) eguipmant will be
ratrafitted within the next throe yvoars. However, the cumant MAD
system will mmain, although a sarmi-automatic calibrating systam
will shortly be introduced, All sensorinputs are processed by an on-
board computer with a capacity 60 times greater than that of the Mk
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British Asrospace Nimrod AEW Mk 3
Cutsway Drawing Key
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1. MNaw communicationsieletype systems have already been
ratrofitted to earkier alrcraft. Olanzive anti-submarineg weapons will
inelude the new highteeight Sting Ray tarpeda, previously known as
the MASR 7511, which has a drag-ehute for aircrall release. Earlier
plams 1o arm the Mimeod with Marmal ASMs in wing pylons wens
abandonad by the RAF, which does not envisage an anti-ship strike
rala for its MA force. so far as surface vessels ame concerned; nor arg
furthar major refits currently envisaged. although new systems and
sansors, including possibla IR applications, will continue 1o be
e pd cerecl

Transports

Mentian has already been made of the 13 VC10g that dorm the RAF's
lang-tange ranspor larce, oparated by No 10 Squadran from Brize
Maormon These, together wiih the RAF s ailift suppornt force of 60 or
50 Lockhesd C-1.30K Hercules, will continue opefating well inlo thi
15%0=. Capability will ba improved By the curment programime 1o
stretch the fuselages of 30 Harcules © Mk Ta by 18-t {(4.57-m], This
programme, which will be complated in 1283, is baing undertaken by
Marshall of Cambridge, which in addition to major owverhauls of the
RAF Harculss, has also been completing centre-wing changes and a
g wing refurbishing programma The las1 few cantre- wing change
Hercules will have this work doene when the Tuselage streich takas
place

The first strefched BAF Hercules C M 3 wiag modified by
Lookheed ai s Georgia plant, whare it made i1s hirst Might on 3
December 1875, the remamng 29 will be completad by Marshatl
cwel the nast four vears fram manufactutes's kits. Completian of {h
madification programme will result i the equivelant of adding at
least six new gircraft 1o the HAF Hercules fleet, but without attendant
costs of additional crews, training, ground support and spanes,

59 EWSM port wiengtip &erinl
A Wing leading -ndga

81 Fixed sb

62 Extirnal fusd tank

63 Wing tank burmmer

fid Laading-sdge How spoders
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Frgnt (nght | 1o meal

communcationg conthad
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fh Saat raiks
B Wng oty Pual [anks TO Wincows
55 Aileran tab 1 Toctical siuateon desplay
56 Ailanon 1l hings teendg cansoles
E7 Port adleron 12 Tactical condral ofices
58 Siatic dischargeds 731 Dorsal antannges
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Whide 1§ of the onginad BAF fleet of 46 Nimrods underge canvarsion fo AEW ME 3 siandard

x5 gepiched in the culaiwey deawirtg here, the balance of the manitime reconnassance arcralt
are i process of being updated fo Mimrod MA Mk 25 fabova) Fealining a mew equigment i
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Progpacis Tor YC1D and Hercules replacement in the sardy pan of
the next cantury ane now mocaving ailenion through conceptual
atipdaes by the MoD and British Asroapace, and current thinking i w
explore the poassibilty of a minmmum numbear o ditferent fypasg for the
long-term re-aguipment of not only the RAF's transport force, but
also its Mimrod 2 and 3, Vietor and YC1 0 tanker and Vulcan S0 Mk 2
strategic marntime surveiliance squadrons. |t is early days veat for an
AST, and current studies are being co-ordinated through a propect
known a5 LARP — Large Aircraft Aeplacemant Programma,

#& viry much shorer timescale is toresean for the RAF s now light
transport aircraft, through ASR 408, which calls for the delivery of
the fesf of 1 B smeall wrboprop teans by March, 1281, as replacemants
for the remaining 14 piston-engined DH Devons and four

1368 Conire s

137 Ambrpko mschanism

138 Duter airbiraks | uppsn and
Borwiai puartneas |

1308 Flap outar saclion

140 Adaron kab

147 Adleron tab hings fainng

142 Aderon hinge comtral linkage

123 Main ondorcieriads wall
24 Raar s

125 Auxdliary S 143 'Wing stringers

126 Flap struciurs 154 Fixad slod

127 Fuel vend 145 External foel tark

128 Fusl dump pipes 1860 Waathes rada

129 Flap jack Tainmg 147 Wing Eank st

130 Wing skin joint sirap 148 Outhoard fusl tank bays

137 Loading -edge de-icig Qucts 143 Fual tahk sccpas panss

132 Foud-whasl main 160 Sgarboard adoron
wndercarriagis boges 181 Static digchargers

133 Wing lsading -adge 152 Ourboard wing strisctens

134 Abbreviated Spar 1533 EWSM stasbaasd warghp

135 |ntegeal Fual Tanks navial
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Pembrokes in the carrent inventody. Coupled with the operating and
maintenanc problems now being experenced with the Devons and
Pembrokas, the RAF has the stiongest possible compulston to e
gquip 13 lighi cammunications force, and tenders for 18 aircraft have
baon mvited from British Asrospace and leading U5 general eviation
manutactemen Since the RAF and BN aleady operata the BAs
Scotish Divimon's Jetstream turboprop twin, which is beimg re
lgunched for the corporate market with Gamrett AiRessarch
powerplants. 118 procurement a1 a compatitive prce to maset ASA 408
weould make a geod deal of sensa, if it can be produced within tha
roguined timescale, The alternative would seem to be an off - tha -shalf
purchase al somathing like the Besch Supar King Ailr

Helicopter plans
Ciree ol the most active areas for the AAF so tar as m-aquipmaeni is
concerned 15 s halicopter force, which & in the process of being
modarnised and expandad. A bateh of 33 Chinook HE ME T medium
suppon helicopters i being purchasad Trom the Boeing Verio
Company of Philadaeiphia, U5A These arcraft are based on the U
Army's CH-47C mode!, but have an noreased take-off waght of
S0.000 ik (22680 kgl an automatic flight coniral systam, thiee
noaks lor underslung loads, and a compeehansave soite of Brilsh
avramcs, Later production dolivenes will have pressune réfuallmg
tacilities and fibse composito rotor blades with de=-1ging proviseons,
and 1thesa features. devaloped far the LS Army’s new CH-470 modal
Chincok, will alsa be incorporaied 0 the RAF & &arly arcralft Dy
subseguent medification in the LK
The introduction of tha Chinook HE ME 1, with s abdlivg o lifi
loads of 10 tons, will substantially imcréass 1he HAF halicopier
larce’s capacity 10 support Brtish Army oparations, Dalieares 10 1he
EaF's OCU ar Ddiham will commencea in lete 1980 and lead 1o 1the
formation of two sguadrons, ans in Germany and tha other in the UK
Aeplacemant ol maost aof 1he RAF's Wessex halicopters in ihe
suppor role wall releass ihem for redeployment in Mose roies
curmantly undertaksn by the ramaining Whirlwinds, while tha Puma
tore 5 als besng peogressively updatad by modifications to improve
parfarnancg and exstend component lives, a5 wall a5 being
axparded, Changes planned for the RAF Pumas include tha
introgduction ol libee compasite masn rotor Mades [as daveloped by
Agragpatigle dor i1s 54 3300 varsion ) and an ice and snow protaction
systom. Dalivery ol the TANS factical navigation system startad
towards the end of lagt year The arght more Pumes which the RAF
has ordared as attrition mplacemants 10 support the curient fleet will
also be 1o 1he SA 3300 improved standand
Looking further ahead, the BAF has written a Staff Target (AST
04y tar & completely new light support helicopter (LSH) with a
groas weught of around 15500 b (T tonnes] as a Wessew Puma
replacement for the 195905 This halicopter is one of several projects

Armang the RAF s current comimitments averseas s the provision ol g
sguadran of Wessex ST Ak Zx fNo 28] for & roop and palicing rdle
i Hong Ko

baing siudied in Euraps with 8 view to the creation of a now family of
collabarative projects (o Tulfil the needs of the armad forces of Europe
for the next genesation of militery helico Posabla other
membears of this family could mclude the Sea Kaing replacement
{Westland's WG 34), the Franco/Gorman FAH 2 anli-tank
helicopler, and & replacemant for the Garelle and Aloueite class of
light ohssrvation type helicopter. Baing studied In paralled ase 1he
aclwarces in ayvionics that are likaly to have a significant impacd o ihe
capability of afl heficoptars in this timescali

IS

FaEowe rghil ) P HC ME Ts Hawn inrplation by crews-delached from Nog 33 and 220 Sgquanropns af {Deliharn oreraie in Selza in suppovt
o Hhe grpend Foreay gfatiansd thara a5 @ detarrent (o Guoalemalarn incwrsons, T Purma 5 landing & a iiltog abservalion podnl only vargs
frarn tive southent border with Guetemala F8efow) One of the seven RHarcwles © Mk T3 based in Ahodesa duving the penod ranring op ta Hhe
ganeral election in Fabruary 1980, drops supphies over one of the guarifa assembly points. Crows were drawn fram Nog 47 and 70 Squadrons
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HELICOPTERING IN THE "30S

ELICOPTERING has elways been regarded by the traditionalists as
3 bit of & fad, somehow lacking tha glamour of a jer fighter and
being & dammed sight more dangerous to bootl As & result, the
helicopter has had a hard tima trying 1o prove that it desarves a place
im the strategist's thinking and in the modern man’s armoury. Only in
the lasl (en years has come the real evidence that all this has changed
The success of helicopter support operations in Vietnam, the
publicity given to daring life-saving mizsions, and the visible growth
ol the commercial as wall as military market attributable 1o the
maturify of the new helicopier genaration have combined 1o bring
home 1o all but the gloomiest of pundits the significance of tha “naw -
tangled whirlybird” that, in truth, has been a practical proposition
now for all of 40 yeasrs. But more than 40 years ago is whene this story
should begin, for, to put the modern Royal Alr Force helicopter into
perspectiva, ong must first glance briefly st the scrapbook and
edplam s avolution
The Royvel Al Force first encountered rotating-wing arcratl in
1834, when the Cierve Autogiro was introduced for &rmy oo-
operation work. & few C.30As built by Avro entered sarvice and by
1840 thear réle included radar calibration, In 1944, the first Sikorsky
R-4 Hoverdly | helicopters armived in Britein; too small and
underpowearad 10 do anything really usetul, They were used, like the
{Heading) & Pumra HC Ak T of No 33 Squedran af low fevel near 45
home base &t Ogiham, Hants. Note that this example has de-icing
protection for the infakes. {Below)] A Wesiland Wessex BT Mk 2 of
Na 72 Squadron, alsc based af e
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Of the three British armed forces, the Royal Air Forca
is still the smallest user of halicopters: its rotary-
winged inventory at the end of 1379 totalled 124,
compared with 351 for the Royal Navy and 309 for the
Army, Nevertheless, the helicopter is firmly estab-
lished as an important component of the RAF's
squipmaent, fulfilling several réles that could not be
parformed with equal efficiency by fixed-wing types.
In this article, Elfan ap Rees, managing editor of
“Helicopter”, discusses the current and future
status of the helicopter in the RAF.

slighthy later and larger B-6 Hoverlly |8, anly for odd jobs and trials
panding the arrovnl of Somet g Datiér, DUt Wwere u saful in training a
nucleus of pilots 1o 1hink in verticai Terms

As [l happaned, the Malayan Emergency was first 1o provide an
opportunity for the helicopter (o prova itsalf in the eves of the RAF
whoh it wies realsed thist this type of sircraft representad the anly
maans of safaly svacuating njured Wwoops from a jungla whara it
could take a full day 19 advance B00 yards (732 m) on foot, Thres
Wastland Dragonllies (licenca-built Sikorsky 5-51s) wera therafam
hurmedly adquirgd and pressed INIG Sarvice Theass ware followead by
mom Dragonflies, 1hen Whirlwinds {(Sikorsky 5-55s) and Hristal
Sycamonks, 8% & crash programms got underway 1o maet the rapidly
axpanding need 1o move freops and sguipment, evacuate the
wounded and also 1o =8t up search-and-rescus detachmenis in yet
anothoer naw rila for which the helicopter had bean found ideal

The “bush wars” of Suez and Cyprus in the ‘filtias senved fo
reinforce 8 need o provide these machines with more powier Bnd
lifting capadity: thig raguirermant was evantually solved by thoe advant
aof powerful but Hghtweight turbine engines, which aliowed the
Rayal &ir Force o re-angine some of its Whirlwinds and to anter the
19605 with b new ganerstoon in the pipeling, machines, such as tha
Wassex and Puma, which shw their users through such crises as the
Radfan campaign and the Indonesian confrontaton, and have
subseguantly supported aperations in Balize and Morthern Iraland

Essentially, these same types still eguip the Royal Aw Force
halicopter squedrons and units today. althowgh new replacemean
typiis are at last on the horizon. Meanwhile, the Ak Force nbles have
become wall defined and, whilst new halicopters will certainly hone
the adges of reliability and parformance, their work & unlikely 10



substannally change. Trial (and the occasional eérrorl] have now
proved that the helicopter excels o1 search-gnd-rescue and the
precise positioning of front-line treops and heavy eguipment. In
these rdies it is vary much a battlefield machine and in conseguance
the majority of RAF helicopters coma under the aegis of Sirke
Command

Search and rescue

The Royal & Force cumently has elght opeératiorng] helicopbers
squadrons, three of which are based in Hampshire, ot RAF Odrham
Thres more are based overseas and two ase seaiemed around the LIK
eastling in small detachments, oparating in the search-and-resoue
capacity. The SAR réle is that which. guite deservedly, attracts the
most amantion from the popular media and the two sguadrons §o
angaged in the UK, Mos 22 and 202, have a long history of heroic
deeds and consoguent pwards. Both also have long experence ol
operating SAR helicopters, having been formed in the pionsenng
days of the rmid- Tiltes.

Today, the two squadrons fly mainly twin-engingd helicoplers,
which plter abvious safety advaniages over iInhosplable wates, but
Mo 22 Sgdn still has a small number of Whidwind HAR Mk 10z based
1 Chivanos and Leconfield, where thed rapid inshaoms reaction time
and ability 1o move in closs on chiff rescues make them ideal for the
pradomiranty civil AR incidents at these two locations, Whirl.
wiinds also oparate af RAF Yalley in the SAR training rdle, ongmally
part of the GFS (H] Wing (described later in this account] bul now
totally under the control of SAR Sinke Command

Also at Valley 18 ona of the Wessex HAR Mk 2 dotachments of Mo
22 Sadn, other Wassex flights are based at Manston end Leuchars
kel mors are likely to be convertod to the SAR rile in the 1982-84
tima period to replace the last Whirlwinds, In addition to having the
pdvantage of twin-engined safety, the Wessex also extends the
operational capability of each détachment with minimum nsk and is
ideal for madium -range rescue flights in mapor shipping areas, whane
its higher cruising spesd outweighs the quicker reaction time of the
Whirlwind and where its larger cabin capacity and greater endurance
time gives it far more flexibility, Compared with its predecassor, the
Wassex s still relatively new to the SAR scene and corosion
problams and sparés shorages have played a parn in aggravating its
pperanonal efficiancy, but tha pedigres of ths magnificent and
prigingl Sikorsky 5-58 turbine conversion seems to guaraniee that it
will win throwgh in the end

Pending the intreduction later in 1980 of the Chinook; the newess
helicopter 1o enter RAF sarvice 1s the Sea King HAR Mk 3. akso
specialising in the SAR réla. First lown by Westland 0 Seprarmbses
1977, this licence-built darvative of the Sikorsky 561 incorporates
all the lessons learned with earisr British-built versions of this
helicopter, in paricular the specialised SAR variants developed for

the West German, Norwegian and Belgian Governments A% i resull,
it is capable of carrying out rescos $ormies &t up to 250 miles (402 km)
from base, in wanther that would ground most othor hehcopters.
Automatic fivipg contrals and advenced radar navigation will direct
the aircraft and Bring it 1o the kover 8t any pra-detesmingd point on
tha chart withoul human help and, once in position, the winch
operatar can himsslf “flv” the sircraft throwgh smakl degrees of
horizontal movemeant in order 10 posison the rescuee cable to
sdvantags.

Mo 202 Squadron oparates 6 1atal of 15 Sea Kings, each fitted with
22 passenger soats ond equipped with a8 full rangs of rescue
pouipmant, The first detachmant o convert to the miw aircraft was
"D Flight ot Lossiemouth, which melinguished ks Whirbwinda &in
August 1978 Mow there are Sea King HAR Mk 35 also based at
Boulmer, Coltishall and Brawdy. the latter having bacoma
oparational &g recently az October 1873

A briefstudy of a map of the UK will show that, with the thres types
equipping the SAR units, the Royal Al Force can give full rescus
covar to any of its aircraft operating in all its main vaining areas, be 1
the highlands of Scotland or low level over the North Sea, Whilst the
helicoptors ara raraly called out to fulfil this, their prime rdde, the great
Britigh public and those who go down to the sea in ships gve their
crivavs planty of live practice.

The Royal Air Force does have one other SAR unit, this being “A™
Flight of Mo B4 Squadron, based at Akrotid in Cyprus end operating
Whirlwinds. Although Akrotin ig no longer the big operational base 11
cnce was, it still sgrves as o staging post for Support Command and
a5 a weapons training camp for visiting fightar sguadrons, and this
gives A" Flight good reason to keap itself in peak condition. Last

fAbove right) A Whirhwind HAR &k 10 of No 22 Squadron on exercise with the Holyhead ifeboat. The Valley detachmaent of No 22 Squadron

now fhes the Wessox HAR Mk 2 but Whithwinds are still used by this unit at somo other UK bases [Balow) The other UK -based unit dedicated

fo search-and-rascoe duties. Mo 202 Sguadron, has now re-equipped '.T”'.'rl"réht Westiarng Seq King HAR Mk 3, of which the RAF has sequired
# fatad of T
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Sﬂp‘.e::’rlur:r g ol the Whirlwinds delivered a Lightning pifot 1o the
loeal hospaial within 20 ruriute of hes cal ing & mayday  whilst ous
on the firing range souih of E'_.'[_'uu-'\.. Hi aciuslhy spient only four
minuies i the waler and yet A" Flight had nat had & malitary call - out
Ior naary a year

Tha othar half of Mo B4 Squadron, "B Flight, operaiss uniguely a4
part of the Unred MNafions Forces In Cyprus from 8 bass gf the
csertad Meosia International Airport. This Flight is tha lest BAF whit
10 use the Whidwind 0 s original troop support rdla and the fow
arrctalt on charge ite therefore the fast (o ba sean in camouflage
colours, glie] over - panted with UN tlashes. Thasr 1ask 15 to suppor
UM troops manning abservanon posts mlong 8 110-mil [ 1TED-km)
butiar zame which hes separsted Grsek and Turkish factiong on the
island sance 1974

The Cyprus Whirlwinds, Hke their UK counterpans, also suppod
the civil population in S48 and medical evacuation work, althaugh
with the istand being an independent republic — split in two by the
winrrehg lactions — procodunes are neturally somewhat differsnt from
thgass for & call-oul af Torme

oy iong ago oas 1963 the FAF = Whirlwinds wera firsi
supplemented Dy the Wessex HE ME 25 from the same Waestland
ctable owt of f:ll-::-r:-.-l.',.' Bt woth @ vas! imipeovameril in Both treoping
and sking-load capacity. Today the Wesses semalng very much inthe
fromt-lina, with Mo 72 Sausdion and an [':'pe FiliGrLl Cofdersion Uanit
at Odiham, No 18 Squadion at Gutersloh i West Germany and No
L8 Sguedron in Hong Kong.

Mo T Sguadnon has the task of supporting trooping exercses
thraughoul the UK this means partrcufarly in the Salisbury Plain and
Alderzhol trining arees, but orceaft ame glso regularly detached to
Morihaen Ireland, whene they play an unspaciacular but nonethaless
MEOrant rode e anti-tarran st operatians, & similar troop suppaort rivla
5 pEformed with Brtsh and NATO farces on the Bhino by Mo 18
Squedron

Troop suppor i the European theaire, whare the probable front
lime ig close 1o home and likely to be fagr Mok, Mg uihes [he Wetaax
sguadrons to be highly flaxibie Consaguently they spend g fou
amount of ima oul in the feld, parpoularky in Wese Germany
camouliaging camps and alrcraft to blend with the local topography
fiying nop of the egih o avold enamy missiles, and tran S[OrTirkg &l
ersantnl equipment including fwel in fegueent changes of operating
SiTes

Mo 28 Sguadron in Hong Kong haes a somewhat different
environmant im which 10 operae. Now bDased ot Sek Kong in oa
purpose-built tacility opeaned in early 1378, thiz unit's eght Wessex
halicopters are employed in & troop and policing rile in support of the
Colony security forces. and in the last year antempis by Vigtnamease
refugens and Bepublican Chinese to enter Hong kong illegelly heve
put the sguadron very much into the local front line. Becausa the

{Balow) Westand /Adrospatiale Porng WL WE T of Vo 37 Sguadron ar RAF Odiham

Colony is made up of 238 islands and a panimsula of manmland China,
i1 15 very suscaptible to invasion brom the sea, and 1hs Wistsas e
much in demand Perrying supphag @ abSardabon posis in the
rcedn g &g on ofl -=hore Glands. chechkang susprcious-loaking
junks and sampans, and assisting ground reops 1o round up ilegal
IMIMEgIAENIE efons ransporming them 1o detenfion camps

Last year aiso saw the sguadron sling-liting 90,000 coidls of
barbed wire, waighing somea 200000 b (90720 ka). into the Mow
Tamritorias o build 2 new fonce along the momland bosdar. and
taking part in the “Heey Fong  incident, when ots acrcraft Tew 340
srtigs in just undar a month to feed and clothe the 2300 Vignamass
vl Lggiees aboand this corgo ship, which haa saded illegally into Horg

Eang Rarkor

Both Ma 28 and Mo 1 B Squadrons also occesionally get invalved in
fire fighting. In Hong Eong. the Chiness tend to taks to the hills ai
weskands 1o commune with their ancestors: as this invofves |ll'||'l1""[|
oas sticks all ocwer the grassy slopes, the dry sdason can vary easily
csgg half the colony alight. The squadron has therefore baen issued
with two BOD:-Imp gal (2 273-1) fre-buckais which are slung
axiarnatly banpath the Wesses and, Lilled (o half-capacity
usad to dowse 70 vards (64 m) ol firve al 8 ime In Wes! Germany, Mo
18 Fquadron b based within Stroomg sange ol the Lunebusy Heath
and, alihowgh German day-mippes don't kabiually bght joss sticks
e carmp fires tend to produces the same @nd result]

Despete the ruggedness and suitability of the Wessox for many of
ihe RAF's helicopiar tasks. its basic technology 5 now 25 years ald

the first of fwo AAF squadrons 1o eguip on this Iype

{Abave pght) The oldest type af helicopter currently in RAF serviee (5 the Wastiand Winrluand HAR ME 1O this phota shows e of the

aicralt of Mo 84 Sgusdron’s 8 Flight in Cyorus ferrying suogies fo @ UN chservation oost in the Troodas Mowhtang gl

Helcopier

Magarineg)
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The finest search andrescue
helicopter inthe world

CHOSEN BY THE
ROYAL AIR FORCE

Today's mosteffective, longrange, all-weather,
searchand rescue helicopter - fullyequipped
with specially-developed advanced surface
searchandnavigational aids, and able to take

18 survivorsper tnip. Sea King by Westiand

Westland

WESTLAND HELICOPTERS  YEOVIL ENGLAMD
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and it is baginning 10 become cutmbded. Mom up-to-date is the
Sgrospatiile Puma, ardered in the mid-'sikties to replace the
rermarung front-ling Whirlwands and sxpand the BAF helicoptsr
force Today, this Fuma equips tewo squadrons, Nos 33 and 230, both
based a1 Odibam although their duties 1ake them tar and wide, Whilst
thiE Fuma rdbe i basically ssmilar io that of the Wesses, the advance in
technology maans thal the bwo squadrons s0 eguipped are able o
crry rora, further and faster than when equipped with the Wessax
Cirvepmnally 40 Puma HE ME 15 (ta S8 3308 standard ) were pan-buill
and assambled by Westland for the two squadrons but stirition has
mduced numbaers somowhat and eight nesw - aircraft (o 5S4 3301
standard ) are currently under construction in the UK for delivery this
year

Cwersaas datachments for the Puma squadrons 0 recent years, |
one axcledes MNorthern Ireland and exarcises in Marway and
Germamy, have centred on Belize, a tiny ex-Beitish colony in Caniral
Amonca which has been involved foF many vEar B @ Emional
dispute with neighbouring Guatemala. Here the Pumas are used 1o
resupply troeops spaced out along the border and separated by mthar
inhospitable jungle im 8 typecal Central Amarican climate. Tha
couniry is shightly larger then Wales and the helicopiers con just
reach the furthermast outposts and eiurn 1o thasr base at Belize City
an thasr internad fuel capacity, Mome recently, in Decembar 1979, 8
small number of Pumas wes sant o Rhodesia, 1o assist in the
eslaplishmeni of guenilsa assembly points and subseguently the
cegsa-lirg manitanng Cnea again tha quick reacion and varied
gtuhitees ol a modarm helicopier unil wearg ably domonstrated

Training

Having helicopters in ths right place a1 the right timae is only of values if
thimr palpis and other crew membors are also at a hlgh oitch af
traineng. The tass of rmning the BAF s holicopter pilots is now the
responsbility of the Contral Flyving School Helicopter '.n'r.'.n-g at RAF
Shawhury, close 10 Shrewsbury, the county town of Shropshire
Although the immadiata oreo is largely rolling farmland, the Wing is
within sy fhong range of the Walsh mountains and would-be
halicopter pilots can therotore complete all their ab dnitio training at
the one basa Students amive at Shawbury withou! “wings™ b
fiaving had some basic fixed -wing expenence, mimed &t sorming ot
‘the wheat from the chaff” as inexpensively and quickiy as possibile

At Shawbury, CFS (H) Wing is dividad into three squadrons, af
which Mo 1 is the student s first home, There, he completes 76 howrs
bBasic fraining on the Westland- Aérospatiale Gazelle HT Mk 3, an
gatramaly speedy helicopter with escellent cockpit wvision and
manosuvrability but with a mora basic fit than s immediate
peredeceasor, the Whirlaind HAR Mk 10 Although the Gezelle jained
Mo 1 Sadn as recently as August 1979, it was already apparent that
it intresduction would bring changas to the training currculum. The
lack of a wanch and a big cabin immediately ruled out some al the
ewEicises previously performad with the Whirlsand, and the Gazolle
therslore does aol permil the student 1o loorn tha full ranga af
Thelicoptanng

Inall, 22 Gazelles are allocated to the CFS &t Shawbury and No 1
Sodn calls on aimEralt as requiréd, shanng the tleat with the School s
Mo 2 Sadn, which usex the Garalle fof ingtrocior, conversion gnid
refrashar training. This unit has in fact bean operating thie Gazalle for

A quick turn round on
helicopter components
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{fAbpve) & Waossex BT Ak 2 of No 28 Sguadron, based wn Hong
K g andd seen hare dunng opavalians o search forillegad immigrants
ar the NMew Terridfaries. (Below) A Westland! Aéraspateie Gazelie HT
Mk 3. sarwing sn the fraining réle wn CFS(H) Wing st RAF Shawbury
fehotos, “Helicoprer” Magazing). The BAF has acquired & fodel of 25
Gazallas inclading & single RCC MK 4 for communications guty

instructor training since it was first introduced to servicain 1573, and
% responsible lor all suech traimng. not onky lor the RAF but akso for
the Armmy Sl lﬁl.:-r|:;¢.. Hoyal Mawy and. from time ta Himea, varous
overgeas counines. Ths programmie & ihertfore well established,
with 28 exerciges in 26 garties over @ penod of 76 fiving howrs
raquirad for qualitication as a OHI [excliwding a convirsion coursa far
Ihasa nol Herrdar itk the Gazadle)

Meanwhila, the successtul student- pilot will have moved on from
tha Gazelles of Mo 1 Sgdn tothe Wessax HL Mk 5, introduced as par
of the advanced training syllabus in 1877 when it was concludad thai
twin-angined and larga helioopler sxparience should become pan al
the CFS curriculum The Wessas cerainly fulfills its purpose in this
respect, presenting the student with & number of new problems, He is
seated highar up and has fess visibility; the maln rotor 1urms in 1he
opposite direction 10 thai of the Gazelle, the aircraft has a more
complex and prolonged stering procedure (in Tact o new student,
uged (o SRMing up 8 Gazelle in less than Tiva minutes, may lingd
himsell spending & whole hour 0 the Wessex before ha 13 inoa
pBoSimon o [axs r111.*:| and, ol course, the largs cabin, the $ling hook,
e winch, and the 1&:,‘:-||I!'|r i do Both instrument and mountain fying
are 3l features nod prasant on the smallor mrcratt SIE Wihsses are now
based ot Shawbury and after 47 sxercises, ingluding a final Naves,
the studant mlo! receves s wings and can ba posted (o an
oparational unit

Oihier coursas that CFS (M) Wing provides include crewman
trarng [y N 2 aqdn) on the Wessax; and, although the long-
saring Whirlwing has been cut out of the ab inilio mile, seven of
thesa aircratt are still based af Shawbury (with No 3 Sgdn) for
patipharal duties which include senior officer lamibansation, some
convarsion traimimeg and a course for Harmer pilots. The last-
mentionsd come for one week 10 meceive raining in confined-area
oparations and to familignse themsebves with the gquirks of fHying
sideways, backwards, vertically and in the hover. experence that s
invaluable to anyone converting to VTOL flight from a conventional
fizad-wing sircraft

Complating tha catalogue of helcopter operations in the RAF,
brief mantion must ba made of the Quean's Flight, which operates
two VIF-equipped Wessax HCC ME 45 on Boval and hegh-ranking
Gowvernment communications flights from its basa at RAF Benson in
Dxfordshing. Although very much a specialised umit, ke No 22
Squadron at Northalt, which operates a handful of Whirbeinds and a
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winggle Garglle HCT ME € on more mundane VIF fhights, the Leeen s
Flight weould have a secondary ambulance and teacue rdla in v

W
s BTTHE

Enter the Chinook

Thie Beginning of 2 new decade, then, Yses the Hoyal Sy Force
egquipped with five bypes ol helicopies Tultibing the tramning
commurdcations, SAHR, troop supply and medium-lilt réles. The 1ast
mentioned 5, howevar, a rélative term, for IRE masmum unoersiung
oed of a Wessax o n Puma, 5500 (b (2 485 kg), s a wery light lifi
comparad with the 32,000 b (14370 k) shing-load of a Sikorsky
CH-53E or the 33,000 b (15000 kgl of a M Mi-10

The gap 0 this orga of RAF helicopiad capability srose in 159649
whan the tandem- rotor Belveders was retirgd from service. Although
much-mabgned, the Belvaders could shing-carry a load of soms
G000 b (2 720kg). & regsonabla igure for its day afd mons tham any

Boring Vertol Ghinook HC Mk 1 Cutaway Drawing Key

1 Fh noming anvials 36 Aotor head tainng
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other AAF hielicoptar could manags. Delore of N s rertardrment
latt o gap during the 'séventes and on several occasions the British
military had had 1o call an US Ay CH-47 Chinooks or Wesl German
MHeasresifeger CTH-535 to recover downad aircralt o satract ground
puipmeant irom SUcky SITGaIons

Within the nest two vaars, the balance will b redressed a8 No 18
Sguadion re-aguips with the Boging Verol Chinobok HC Mk 1 &

vianant af thes versatila tandem-rofor LIS Army RElicoplas devalopaid
gnpecially for the RAF. Thaemis little doulst that the aoival ol thes new
halicopter will greatly improwva the H&AF & gbility 50 Suppaor grouno
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forces aid itg own Hamar sguadrons en the bald 11 would also be a
mistake o regard i1 a8 an old | aacraft just becauss thefirst exampla
ol the CH-47 flew on 21 Sepiamber 1361

Whilgl it s true thal the criginal Chinook desugn is thesetore 20
vies old, the aircraft has been in production throughout the last two
decades and has amassed b considesalile fumbss of fiving hours
{miare than 1,608 000) in actual eombat and undas a wide range of
climatic conditions learnad have successivily Besn
incorporated 0 the newsr exporl models, as nes i hnology
agriginally developed fof retrospective modification ol early LS Army

The lessons
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Chincoks and the company's now frozen heavy-lift halicopter
proyect

Thus, the Chinaok HC Mk 1 anjoye 8 50,000 1b (22 GB0 kgl gross
weakght, allowsdng it 1o carry up to 28,000 b {12 70D kg ) externally an
a tripdi hook cargo system of an intarnal payload of 19,547 Ib (B 857
k) wirtually the agquivalent of the gross waight of its Belveders
predecessor. The ramp sccess 51 the rear of the 30-ft (9,1-m) long
caltan and the ganerous CG hirmis that charactense the tandam-rotos
philasaphy allow 8 wide variety of mided |Gads {0 De carmed; 2o much
o thal 4 shasss lack of room 3 usually the anly reason (o stop loading
Land- Rovar-Typa wehicléet can be drven sirsaght n, a winch
mounted at the forsard end af tha cabin will haul i 3,000 b (1 360
kgl of freight ot a vma, o folding troopirg seats can be fined 1o take
up to 24 passengers. The arcratt = alzo amphibious and an inflatable
wakor divm parmmils tha ramp (o be powerad down, wnen the sircratt s
on the watar, 10 Belitats masnime opeErations

Prowviding the powser o Lify all thes wesghl are two 3,300 shp
Lvcorming TES-L-11E angnes, drving tha twa BU-f1 (18.3-m)
diamefer metal-baded rotors, althowgh these will later be replaced
by mor advanced glasshbee rotor blades with increased chord and o
F.000 hoor maan Eame Debwien réemovsl thie RAF &
Chinook isa rotar brake, which will hadp rough-waathar startong and
gliow ground crow to gueckly Told the bladoes and Ride The saarcralt
during fisdd operations

& new automatic fying conirol system, alfready proven on
Canadian Armed Forces Chinooks, has also baan chosen for the RAF
wersion and provides arspesd and height hold, sadeslip sensing
couplad ILS approach, and automatic cyclec trim. It will also turm tha
aircraft soccurately to eny selected compass heading The com-
munications and navigation system is largely of Brtish ongin, and
cockpit lighting has been leid out so that one pitot can fly on
ingtrumamnts whilst the other is using night vision goggles

The fusi BAF Chinoos ralled  out st Bosi 1§ verol s
Philadeiplia plant on 31 January 1380 and after complating
manufacturer s Might tnels wes 1o be deliverad later in 1380 to
BRAEE Boscombe Down Tor LUK 185t 85 wall tha sscond arcralt

Bramdd nEw on

WS

Subsequent girframes will be shipped wvia Southampion (o HaF
Odiham whese the DCLU will be formed . & now hehicopter squadion
il foem on Chinooks, alao gt Odinam. and in RAF Germany, Mo 18
Squadron |5 Expected (o replesce |18 VWasgax HC Mk 25 with
Chinooks A 23 Chinooks should be in service by 15982

whather the additon of the Chinooks and the proposed
geguisition of enough Adspspatiale AS 332 Buper Pumas to e -eguip
one of the Wessax squadrons wall be sufhoent 1o mamtan the
Mk & rotary -wing criedibsibity mia tha 19900 18 open 1S spaculation
Cartanly the trand on both sidés of the Iron Curtain s o axpend tha
helicopter forta, Dot ane of the problams tacing the H&F ot the
prasent time s o shortage of pilots, as well as 8 shortage of hardware
Thaere waould thasetore appaar 1o be good apportuniies for qualifed
woungsters, whio fancy a fiying caresar that s0ll ofoes some of the
thnlls expernenced by thsr grandiathars 1o the thirtos, How alse in

the 1980s will you meally got 10 sheap next {0 your aircraft in a
woodiand glade and be upat dawn to fiy it scross the countrysida
alhtuda all the way

ot 20 1 (8.1 m)

fdbove pgii) A profaiype of the malifary versfan of the ddraspatiale A5 332 Super Pumne, The RAF iz expacted fo aoguire a batch of thess
fhalicoptars under the designation Puma HC AME 2 1o re-aguip No 72 Squadren. (Sefow] The first of 33 Boaing Varrtol Chinook HC Mk T
rmedivem Wt helicootess for the RAF, photographen on its fivet fiight st Philadelphia an 23 March TS0

——
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Bristow-know how!

Every dey of every year, day and night

Bristow Helicopters [y 1o and from the Morth
Sea oilfields. destined to play such an

imporiant part in Brilain's fulure. To

guaraniee arrival on schedule, despile the
extrome climatic variations of the ares, lakes
knowhow, Often called in under hostile weather

conditions lo execule a rescus, Hristows - '

holicopters' comforting presence overhead

is a by-word on the oil rigs of the Nurth Sea. - r
Bristows knowhow started with this tvpe

of work in the Anfarclic in 1951 and since . N

Lthen have become the largest. and most i .

experienced, commercial Helicopter Group \ b

opersting in support of oil and gas .

exploration and production worldwide
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BRISTOW HELIGPTER GROUP - REDHILL SURREY ;
TELEPHONE: NUTFIELD RIDGE 2353 TELEX:BRISTOW 21913 P== g

When you fly with Dowty
time flies withyou. _

49 vears in landing gear
36 vears 1n fuel control systems
33 years in powered flying controls.
43 vears in propellers
49 years in general hydraulics
39 vears in aircraft electncs
13 vears in electronics.
41 years in precision seals, mouldings
and gaskets
When vou figure it out, it's hardly
surprising that Dowty export to 88
countries, serving 49 main aircraft
contractors and military establishments
as well as 370 of the world’s airlines
Or that we helped 1o pave the way
for Concorde, Harrier and Tornado.
After all when high technology can
make or break you, Dowty expenence
makes all the difference.

Drowty (rroup Lid.,

Arle Court, Cheltenham, CGlos, England
D lel- (02420 21411 Telex: 431746
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rfkﬁ

FREP i

=

The Roval Air Force 1sa network of So just look at the different oppor- You'lln by need vour wirs a
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AIR WAR OVER

BT - i’ N g = 5

Forty years ago, squadrons of the Royal Air Force en ;:uuntn

FRANCE-1940

o el il g - R -

ried the Luftwaffe in atrung:th for the first time, in

the air over France, As this account by W J A "Tony" Wood shows, the period of the Phoney War was soon

followed by the bitter experience, for the RAF fighter and bomber crews, of being outnumbered, outgunned

and outfought. The evacuation at Dunkirk was a minor victory in a major defeat, but it gave the RAF a

breathing space in which to regroup for the battle that was to come — a battle that would have a very
differant outcome.

I 04 45 hours an 1 Saeplermnbes 1939, withouwt poor declacstion af
A wadii, the mir and ground forces ol the Wehrmacht invaded
Paland Supponad by eleven Panzerdrivisionen and 40 fafantae
givesromen_ fArmy Group North { General von Rundsiedt with 11 and
1Y Armee) lsunchad the attack from Pomoranid and East Prussia
white &rmy Group South (Genersl wan Back with VI, X, and X1
Armes) debouched from the bosders ol the Wartheland, Siesia and
Slovakia. The Luftwaffe, Gelding 8 force of 1,600-1.600 combal
alrcsall, was goeen two objactives: first, the Polish Air Force was 1o ba
totally meutralised in the air and on the ground by 2 massive pra
amptive strika by bombers, dive-bombers and long- range lighters
and, secondly, an the sscoessiul complenon ol this task, tha
L walle g resdurcss were 1o D turmad 1o the genaral suppodt al the
armias in the hield

Because af the nesd 1o keap a ETraTagic rasernsg in '-E-E'I'l'I'IEIi'-'f AND ON
the Westerm Front, only eight Grugpen (sbout 320 amrcraft) of
fighters and fong-range fighters were allocated to the campaign
mosl of Thess unrts weng eduipEsd with the latest Meassersahmimn Bi
TO8E fighter and the 81 110C-1 twin-engined Jerstarar ( Destroyer)
which wara considerad 1o be far superios to the Palish PZL 7 and PZL
11c fiphters The bomber force consisted of modern medium
bomibars, such as the Darmiar Do 17.£ and the He 111, supplementad
by a sirong componant of Junkers Ju B8 Sike divie-bBombers
which had peoved their warth in the Spamiah Civll War In summary
The equipmmeent of the Luffwaife was superh in Companson saeth that
of the small Palish Air Forca, It was not surpnsing, therefore, that the
L ew'twalile was able to achieve its primary task within thres days of the
start of hostilimes Fighter strafing and medium- and dive-bombing
attacks on the arrfiedds a1 Cracow, Lwow, Bedam, Lubbin, ¥Wilma, Lido
Grodno and elsdwhers destroved arorahl, baracks snd fuel and
afdnance dumps. The few Polsh arciaft ancounamsd wess
effecuwely dealt with by the Bi 1055 and the Bf 110s in combats
wherein the Lefnwalfe fightar piots disglayed the tactical experienca
pained in Spamn

The land campagn proceaded with grest Spaaad F!--,.' 9 Sapternbar
18939 the IV Pz Div had reached tha outshires of Warsaw but thiere mat
with spunted regiignes: the Polsh coumer-offengive on the Brura
Hiver, which staried on this day, was repelled. In the Easi the Soviel
Army launched isinvasionon 17 Saptamber, to capture Lwow a law
days later, Atter savage bomhbing, Polish resistance crumbled at
Warsaw on 24 Soptomibser, with 1he last pockets surrendering 1o tha
Garmans 13 doys later. The success of the campaign was
ovarwhelming, OF the Lufrivafte’s afform the most outstanding
contribution had been afforded by the Stuka dive-bomber which
with 1anks and mabila persannel camiars on the grownd, casvad s
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way through enemy resistance. These tactice of concentration in
lorce ond close factical pir co-oporation produced 8 new and
tarmilying lacet in e ar of warlare: 8liskreg!

The RAF goes to France

Hitler's Inwasson of Poland was & gemble of monolithic proparions
Propaganda, that insidious bart vital factor inowas, had proclaimed o
the world that the mught of the Welrmacht outmatched any of its
potential foes. 111 kndwn thal whaen Hitlar commiitod s forces 1o
the invesion of Poland, hio main concam wag That the Angla- Franch
Allies would faunch a spailing action in the West, But i kad hecams
aspparent during the years prior to the outbreak of war that Allied
stratagy by in the defence of France and Flanders along a static line
17 fmuch the same meinner as had been the case o the Warof 1814
18 By prigr agregment, thie Bnlish and Franch forces wam, m The
event al war with Germany, 10 thepd oy the main axis o thar delenca
in Morth-East France and Flenders and advgnee 10 the Dyle River 1o
link up with the Belgian forces. The Franco-Germen bordes wes
dofendod by the Maginot Line, from Longuyon 1o Basle, behind
wiieh wikk idissed the Znd French Army. The weakest ink 0 the
Allied defarnsive line wis sthvent the rugged and wooded Ardennes
hara, It was regsonad, Apd movwsment of ansmny ronn and lank
CoOnCenirasions was impossinla

With the owtbreak of war, Field Maishal Lord Gart’s Sritish
Expadilionary Force, which was to reach a strength of nine Divisions
agtablished 2 lime on tha Beilloul-Maulde sector in MNorth-East
Franca. The Hoval &ir Force, woith b sirenath of 1660 First: |ino
fHesding ohata} & Farey Battle of No 88 Squadran 1 campany
Wl &0 Armes de | AR SMorane - Sawimer MES 406 CT. o Auberive-
sur-Swinpas o Apedl 19490 (Below) Junkers Ju G782 ar an
wumdentded ainffeld 0 France. Wracked RAF sircrall are seen

durmpad i the farsground, nofe Mhel Soivenr hunlers fave removed
the RAF markings and serial numrber froe the Hurficans




{Right) Gloster Gladiator Il
N230d of Mo 615 (County
of Surrey] Sguadron, one
aof the two AAF squadrons
that took their biplans
fighters ta France as part
of the Air Componeant of
thae BEF in 1838, Tha
sguadron  converted to
Hurricameas before the Gar-
man offensive began in
May 1940, { Balow ) & Haw-
ker Hurricane | of Mo 56
Squadron, as serving at
Morth Waald in 1938; this
was ane of the units that
provided detachments in
France in May 1840 to halp
covar the BEF avacuatian.
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combat  aircelt

based a1 home, was commiitiod o tha
astabhishmant ol o small forca m Frances 1or the tactical support of tha
HEF, and another 1o &ct in-a recaliatory Bombing capscity

LimE day ganior 1o Britain 8 declarabian af War againgl Gennany. on d
September 1935, ihe fist elements of the Advanced A Sinking
Foasca (AASE), unded Air Vice-Mamshel P H L Playtar, CB, CV0, MT,
left Britarn for makeshift landing grounds in France. The idle of tha
AMAEF was 1o act &5 deterrent bombing force by threatening the Ruhr
and the indusirial Ssar from adwanced bases in Alsace and the
Aheirms arga, Whilst subordinated 1o the A0C-in-C RAF Bombe
Command,. Playtairs Hi st Bheims commanded five hight-bombaer
Wings each consisting of twao squadrons. which were deawn from
Mo 1 (Bomber Groug n the Unied Kingdom. These wera Mo 71
Wiy (Gp Capt A 5 P ‘Wakmaley) wath Nos 15 and 40 Squadrons at
Bathannalle, Mo /& (bp Gapl H & Kedby ) wath Mos 105 and 226

Souadrons M Bheims-CThampagne, No 74 [(Gp Capt B T Laathor)
with Mos 103 and 150 Squadrons at Challerange: Mo 75 (Gp Capt &
H Wann) with Nos B8 and 218 Sguadrons at aubarve -sur- Suippes
and Mo 7B Wing (Gp Capt B M Fiald) with Mos 12 and 142
Squadrons at Berry-au- Bac The aquipmient ol these squodeons of
thar AbSF wead this Fairey Baitls

In addimon o the stralegs bomiing lorce of e &A5F, the &
Companant of tha Field Foroe [ latar termed the Air Componant of the
BEF) was allacated to the support of Liwd Gor's ground forces
Commanded by Air Vice-Marshal C H B Blount, OBE, MC, the
ipading elements of the Air Component reached their basas in Morth
East France on 15 Septembar 1835 Initially, the establishmeni of the
A Componant, which was subordinaied to the GOC of the British
Expoditionery Forco, consistod of four fightor unis, Nos 1, 73 85
and B7 Saguadrons (Hurmcano ME 1), four GRS bombar squadnons

A= 7

i

[Balow) Fairay Battlo K8354 af No 218
Sguadron &1 Auberive-sur-Suippes as
part af the AASF in France in 1940

{Below) An Armstrong-Whitworth Whitlay
of Mo 77 Sguadron, which flew night bomkb
ing reids against targets in Germany and
Francae in May /June 15940

__-__*.J Nals

Vickers Wallington 1A of No 37 Squadran,
a5 wused for mght bombing operations
during the German offansive in the Low

Counirigs
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Wos 18 57, 118 and 138 with Blenheim |-1%s ond four sgusdimns af
Lysonders for army Co-aperation, Tn sdditson 1o the &4 SEand the Ak
Componend, Mo T Briizh Al Mession Halsed bepween the RAF Chief
of thie A Staff and Gen Vuillemnin, the C-in-C Armde pa P dir Mo 2 Air
Mission provided a similar sarvice between the AQC-in-C RAF
Bombor Command pnd en Mouchard of the French 181 Gy
{Norih-East Frant)

On 31 December 1339, the A Minstry ardered the lormation of
the Britsh Air Forces im France [BAFF). Instituted on 15 Jancary
1940, the BAFF, commanded by Air Marshal & 5 Barratt, TG, MC,
co-ordingied the operational actwities of the AASF and the A
Component fram its headoguartars at Coulommmisrs. 1o the East ol
Farig. By January 1840 the establshment of the RAF in France had
atabuligsed, The Advanced A Siriking Foice {Rheims) comealiad the
five Wings ol Battles, and No 67 (Fighier) Wing under Wy Cdr C
Walier. subordinated v the latier were Mos 1 and 73 Sguadrons
basad a1 Vassincourt and RBouvees respectively. The & Component
i Maroouil) controlled the alommentioned Blenheim and Lysander
urits, aned Mo 60 {Fightee) Wing, towhich Nos BS and 87 Sguadrons
wern subordinated. these Hurneane sguadrans had been joined by
Mos 607 and 615 Squadrons [Gladigtor] during the previous
Movember, Tha fighter units of the Ar Componont were located a
Lille-Seclin and Moerville, Up to and including the month of Aprl
1840 the averige serviceabtulity of the BAFF was BE3%. with 94
Hurricsnes, B4 Banfes, 82 Lysanders and 72 Blenheims being
avmEinbde daly,

Early operations
Following upon the German invasion of Paland and the establizh-
ment of Briveh forces in France there ensued a perlod of 1ol
ingctivity on the ground. This period, 8 time of grest tansion, lested
until May 1320 and became known by the British as the " Phoney
War”; the Garmans callad it the “Siekrieg  or sitting war, In the air,
homeiwes, Bath the &llies and the Garrmans were active: the § altwaile
aperated o high level ol rsconnakssance missions 1o farm a coheren
pieture of British and French disposittons.: The AASF was active from
the start, sending smal! formations of Battles somea 10- 20 milas {16-
32 km) ecross the Franco-German border: on 20 Saptembar 19349,
the Battles scored tha RAF's first combat Kill of the war whan hHgt F
Letehford, the gunners in Fg OGN L H Baker's aircraft (K9243), shot
dovern a Messprschmitt B 1069, Baker's craw, howevar, was the gols
surviving one out of the formation of three. Ten deys latar five Batiles
of Mo 106 Sguedron, fiying an armed-reconnaissance af 20,000 fi
(9750 m) over the Saardand, came under hegvy and accurate B8-mm
Flak, 'While they weaved to avoid the bursts, a Steffel of B 105

bounced them from oul of the sun, and shot down three Battles,
whila a fourth was forced to crash-land. The fitth, piloted by Sgn Lds
W M L Macdonakd, was hounded by 1082 bnd anded up in 8 widious
combat a1 rea-1op height, The outeame af the Nght was inevitable,
and Macdonaid's Banle, by now nddled with 7.%-mm bullets.
crashad and carmwhesled in 8 French field: the crew survived

Thaese, and othar similar incidants, offered stark evidence of the
vulnerability of the Battie. Evan by the standards axisting in 1938 the
Famey Batile was obsolate, It was o large, unwieldy single-engined
manoplang poweensd by a Merlin 101 | Battle ME 1) of BED hp for take-
off and rated a1 1,440 hp at 5500 f (1677 m): 1s all-up waight was
10,782 b (4836 kg) ‘with full fusl and bomb load. making it
pendercus and slow. The maximum spesd at s2a level was a meng
210 mph (322 km/h). Novesthstanding the fact that heawy Tighier
armaAment fad Bedan the ander of the day singa 1 16 the armament of
tha Bartle was similar to that of the Brstol FB.2 Fighter of the First
Windd War: the pilot aimed a single 0 303 -in {7.7-mm) maching-gun
fitted in the starboard wing while the gunner operated either a
Browening or @ Vickers-K gun of similar calibre from the rear cockpit,
& hand-operated ventral machine-gun was alse sometimes fitted,
Thar Messerschmitis that these Battles ancountemed wene sither Bf
109E-18 aach with oy 7 82-mm (03100} MG 175 ar tean MG
175 and tveo Rheinmetall MG FF 20-mm (0-78-in) cannon in tha Bf
1089E-35. In addison to the threat from the air, tha liguid-cooled
Merlin of the Battle had proved to be susceptible 1o the effects of
ground fire, After Mo 105 Squadron’s incidem of 30 Sepember the
AASF wisaly opted 1o use the type by night when an aperatians, and
o peractics low-level tactics where the nsk of fighter aftack wara
legsanied

Buring the long autumn and the bittarly cold winter that followed,
the Hurmcanes of the AASF and the Air Component flaw amed
patrods over the lines and shorl penetrations into enamy sirspace, in
addition 1o several interception sorties againgl high-llying récon-
friigsdnce Da 1 Tsand Ha 1115 No 1 Eq uadran few ks sl patrod an
15 Cetabsr 1935 at 11.00 hes Sgn Lde P J H Halahan led five
sactions, aach of three Humcanes, from Etein for a patrol over the
Saarlautern sector. The patrol penewated 40 miles (64 Em) into
Garman airspaca, whare it came undar heavy Flak and sow its first
Messersohimtis: these did not accapt combat and dived away. No 1’5
fiesr kill oeeurred on 30 ODetober 1539, when Plt O P W O Mould,
flying Husncana L1842, shat down a8 Do 7P near Toul! several
successiul intarceptions followed, with kilis being claimed by Mo 1
and the other fighter units in Nos 60 and 67 Wings:

Whan the commitment of six fighted squadrons to the BAFF is
poagdared in the ght of Fighter Command's wenk strength ol this

{Right} A Dewoitine D.B20

iNo 48) aparating with GC /3

gt Cannes-Mandeliau in

April/May 1240 [Below) A

Broguaet Bre 693 (Mo 512) of

tha de sscadrille of GBA 11/64
ot Roye in May 1840,

{Laft) & Bloch 152 (No 570)

af the #4a escedriife of

Ge 1/, as aoparating &t
Laon in May 1540,
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terma, thon the chpeclions voiced h',' Arr Marshil HC T Daand g, 1his
ASOC-in-C HA&F Frghter Cammand, appear 10 be antinely reasonable
For example, atr 18.00 hrs on 29 Sepiember 1935 the inisenl
estabilishrment (1E) of Fighter Command stood at 710 aircraft. O this
respectable figure, however, upon which tha defence of the United
Kingdom rested, only 272 were Humicanes and 176 were
Suparmaring Spithire Mk i5 and of these, a combined total of 232 and
184 wane on strength and serviceabls respecivaly The remainder
werg Blenbaims (112). Gladiators (64, Gaunthets (16}, Hinda (1G]
prd B4 Lysanders. 1 was trus thst production of tha Hurreans and
Spitlire — the only types capable of facing the Messerschmiti B4 108

wets b full swey, and that aguadions were endergoing a steady
corversion 10 vpe. by 31 December 1939 the Command had 265
Hurricanes and 2559 Spitfires on strength. But aven ihis in no way
compered to the overswhelming numbsrss of Messarschmitt Bf 105%s
avirilable 1o the Lefwaife an 1 September 19389 23656 B110HE and C
typoas, and mo fear than HSO BY 10GES, woed o stranglh in the
Jagagesechwades In France it was inevitabile that the Messerschmitl
weould be encountssed o fighter-versus-fighter combat and 1o
Dowding, who had regscnably accurste intelligence concerming
Lufiwalfe strangth, 11 ssemad cleas that a piece-meal fighter force
would be annihilated. In the face of political pressure he could do
littla bt vaica his grave concern fof the commitment of fighter units
to France, He was adamant that no Spitlire squadmons would be
postad 10 the BAFF, and that new sircraft, weapons, ammunition
and POL wouwld be supplied o hes Cammand aa firar prianty, A% a
resili, the Hurricane and Gladistor squadrons based in France offen
want abvor of essential spares, guns end aguipment

The Hurricane Mk |5 of the BAFF proved 10 be ideal in the tough
aparating conditions prevailing 0 France, with thelr  ruggied
construction and fine handiing cheracrenstics. Soma wae fitted with
Merlin |1z dnving the two-bladed Watis propelles, while the Merin
l-engined aircraft hed DH three-bladed props. although tha
valuable consiant-speed mechanisms for the latter were not fithed
until Mey 1520, With the Watts propeller, the Mk | was capable of
ZE mph (496 kmih) at 12480 B (4 704 m}, and with the DH
propaller, 324 mph I_h;:!::! km ) wEs attainad an 185,660 1 {47860 m )
Tima 1o 20,000 & (8100 imn) Wils 128 mirubes. The eight Enr-::lwrnrlg
Mk [ 0-303-in (7, 7-mm) maching-guns wera simed by a GM.2
reflector sight and harmonised 10 about 450 vards (411 m}. Highly
maroeuvrable in all axes of flight. the Hurricana was to prove to be a
wiorthy opponent to the sarly Bf 103Es

On 22 Nevember 1938, a Messarschrmitt Bf 108E-3 (W KNr 1304)
ol 11/JG B4 ledl inte French hands whan = pilat foree-landed af
Wiorth, Bas-Rhin, some 17 miles {20 km) on the Franch side of 1the
teorcimr. After @valuation gt Crleans-Bricy, RAF and Armde ge Udir
palons ware permitted 10 fly it and assess s gualinies. Pilor Otficer M H
Hrovn, of Mo 1 Sauadron, was one such pilot and flew the aircraft at
Orteans on 3 May 1840: the Adjutant of Mo 1 recounted ihe
expenence a5 follows:

"Hawing decided 10 soms purposa, and having gotten usad to ns
virgaries, had a practice skirmish with 8 Huorricene, PO P P Hanks
mgunted. One gathers that the spactators were considerably more
ahatierad than the pilots concamed. From this exhibiton several
facts emerga. The Hurricane is infinitely more manoauvrable at all
hesghts and, at ground beveal, i3 slightly faster, Tha Me 103E, howevar
= unguestionably fastor ot oporating heights ond, alihough
apparently tricky o iy and mot particularly fond of the ground
possesses many fire Pegiunes, T offsal ibg dasad vanlnges i has an
puoellent viaw 1o the réar.

Encounters betwsan BAFF Horricanes and the elusive Bl 1059s
veere rare during the early spring of 15940 but by March Mo 73
Sguadron hed shot down its first Messerschmitt and then added four
mare toits tally by the end of the menth. Throe kills tell fo Bg O E J
"Cobber” Kain, of Mo T3 Squadnon, who was avwarded ane of the firkt
DFCs in Fighter Command. ¥ith Umited and sporadie ahsnces of
pncountar there was no gainssving which fighter, Hurlcane o
Pesserschmin, hed the upper hand in combar This situation was w
riemeiin as such untl the early hours of 10 May 1340

Force and counterforce
With the securing af his Marthern ank by the invasion of Nu-'wa-r,-
and Denmark on 8 April 1940, Hitker feh at liberty to progesad with tha
final compargn in the West, aimed atl deleating France end Greal
Britain: thig had 1o be achieved befora any adventures ook place in
the East. Falf Geibe (Plan Yellow), the operations plan for the
inwasson of Holtand, Belgium and France, was a massive undartaking
and confainad a grave stement of nsk for Germany, Aler securing the
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fdbove) Two sgusdrans of Glostaer Glagiators served in France with
the Air Compoanent of the BEF. Iustrated here is & Glacialor if of "8’
Eiight. No &gl 5 (L nainly af B ufra o Sqﬂ.'.a"lil'."-e'.u'l- st Rfarvilie i Movamber
1838 (Eelow ) Arong the mors afderly types serving the Luftwalfe
during /s push through France and the Low Countres was (e
Hengeheal K 128 abiarvation monoplans
s . .

Marthern ffank by the invasion of Holland sand Belgoum, the bulk af
the Welirmacht wias to stnke throwgh Lusgmbourg (o the Ardenmnes
gnd bBroach the Franch border berwesn Bamur and Monimedy

crogsing the Meuse, the srmy fonges, using armowr and closa
Luffwadle support, wene 1o threst across France and cut the Anglo-
French forces in two Dy reaching the coast at the Somme Estuary. &ir
cperationg weare in the hands of Lofitfoften 2 and 3 the formern, under
Gan d Lw Albert Kessalring. with Fhegerkorps | and |V, covensd the
northern area for the attack by &omy Group B {Bock) an the Duteh
Belgian sector; 1o Lw/iialfs & were added (he mantimea and sea-
mining forces of Flregerdiision 9 The central and southarn secior
wis coversd by Gen d Lw Hugo Spere’s Lwftfionfe 3. with
Fltegarkorps | and ¥, and the tactical Fiegertorps VI conconirated
im tha centrz for the attack in the Ardennes- Luremboung sactor, Harg
tha &6 Dansipnen of von Boncdsted)’s Aomy Group A wene poised
while in the south only 18 Onadeionen of von Leeb's Army Group C
faced the siatic defonces of the Megonol Ling

Mot counting the Gamman preponderance in men and material on
the ground, the Luftwaffe, by amassing units and re-aguipping new
formations, flialded some 3.530 combat aircratt in the West out of its
totel strength of 4,500 this forge included BE0 B 1082, 1,300 He
111z and Do 175 380 Ju BT Stukas (mostly in Fl Kps VI, and 360
Bf 110 Forgtovern, ard was backed up by a75 Ju B2/3m troop-
carrinrs and 45 DFS 230 gliders lar airbdrme aparations & wital part in
tha impending anack was 1o be played by the dive-bhombars and
cloge-supporn arcralt of Fl Kps VI, commanded by Gen Lt Walfram
Frhir van Fichtholen, who had pioneered the an of tactical suppost im
Spain and later in Poland. With the Lwftwalffe, Gonng and the Lw
Fikrungsstalb | Operations Staff ) hod overlooked nothing This crews
weers tha best traingd and, thanks & rotatian with the Candor Lagiomn
in Spin froem 1937 o0 1939 and combat expenence in Poland and
Morway, wishiz the most tectically proficient in the workd. Their sircraft
were modem, end the guality of their weapons, ordnance and
equipment superl. Conceived and moulded as the servant of fh
army inthe field, the Lufrwaffe was the finast tactical air force extant

The forcas of Lwftfoiten 2 and 3 faced o numencally strang, Gt
otherwise divided and chsolescent. air foroe of the Angic- French
componant aided by the wasenng nauirahiny of BE!g'.urTI ana the
Metheranda, The French Arrde o CA0 had been sadly neglecied
dunng the inter-wer penod and comprised a total of some 1 200
aireraft on 10 May 1940 its fightar Growpes e Chazse had 2 1otal of
ES52 Morene-Seulnier M5 406, Dewciting D620, Bloch MB
151/162 and Courtiss Hawk 754 hghiers on stength With the
pucaption of the fine D.520, of which thers were 36 on sirength, all



TheNewSImpeofAirr

In each generation, one combat aircraft incorporates the full technology of
the time and is known as the “fighter pilot's fighter”. The Spitfire. The Mustang.
The Sabre. The Phantom. Each delivered spectacular performance and each
dominated the skies of its era.

Today., that fighter pilot’s fighter 15 the F-16, with its unparalleled
maneuverability, advanced avionics and multiple weapons payleads . . . a true
high-performance fighter with unmatched capability in air-to-air and air-to-
ground missions.

The F-1615 now operational with the Air Forces of Belgium, Denmark, Israel,
The MNetherlands, Norway and the United States, Like the pace-setting fighters of
other generations, the F-16 will set the standard of combat performance for years

Lo come,

GENERAL DYNAMICS

Fort Worth Division, Fort Worth, Texa 76101
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B Junkers Ju 8TB-1 of 7./50.G.51 (subsequantiy
d./51.G.1) as used during the French campaign
in May/Juna 1540

{Balow) A Messarschmitt Bf 109E-1 af
G 51 in April 1940; this was one of
the many Jagdgrupggen committed to
tha aperations against France in May

NOT TD SCALE

the Franch fightess were infarior to the Bf 108E. The remainder of 1he
Armde de /' Airs forces consisted of somea 100 Potez B3 twin-engined
fighters, 150-175 obsolete bombers (with the excaption of a few
LeC 456s), and 350 -400 reconnaissance types. The pilots and crews
of the Armée de /A ware to maintain their efficiency and bravery to
the end of the impanding campaign, but the late semnvice introduction
of thieir twio best combat types, tha Dewoiting 0520 and the LeD 45,
ancapsulated the bungling and inertia of that nation s politicians and
genarals

Tho strength of the Dutch and Balgian air forces was nagligible
The Dutch &r Force could muster about 132 combat aircraft. mostly
Fokkar D XX and a few of the fine Fokker G 15 OF the Balgian Air
Foncd, the thiee Regemenis o Adranagtigue had B Fairay Foxes. 21
Henard B 312 16 Gladiators and 23 Fiot CR.42 biplanas: the only
CORNCRSSION 1o madernity was o be lound in the Marmcone Mk s of Fe
rroiepe da Megiment 81 Diast-Schaffon, and 14 Fairey Batiles
Tharaiora, of the B50- odd Alled fighters Tpcing the 4 aftwaffe in May
1940 lew could match the eten) Maessersehmett B 1009Es while the
visl majonty weam ncapable of wmoeking thae Bf 1101
Lergtarer, pan which the £ uffewaffe was 1o rely for desp-penetration
intErdiciom wark! the biplane iighiers would be outstrpped (6 speed
and performance by the German hombers, The L wfrwaffe therolore
had a 21 numerical superonty Blong with sccellen axperience

B

arrcraft and agiuipment; (s suparnnly Wwad 1o be uzed slang the now
proven lings of the Sitskeieg technmgue firsy, mail The enamy o
larce to the Qround. then support the ammoured Thhesis of army at
ccalised points o1 concantratson

The May blitz

At first light on the maorming of 10 May 1940, the Wehrmach? siruck in
thie West. The Heinkals and Dormeers of Flegeskarps | 11, IV and W
bombed their primary targets: the bases, landing strips and depots of
the Alhed air forces in France. Belgium and Holland receved
medium - and high-level attacks by bombers esconed by BI 108 and
Bf 110s. The alement of surprse was excellant, and heavy damage
was dona in particukar to the French air bases gt Metz-Frascany,
Mancy-Essey, Toul/Croix d= Meiz. Dijon and Bamilly. Fighter
reaction by the Allied forces was prompt and valiant but, in the first
miajor fighter battles of the war, it wis soon epparent that the strength
and efficiency of the Jagdgrugppen overwhalmed all but the maost
ghle. O thes first momentous day, the dianst of No 1 Sguadron can
apain be called upon to note

1O Moy T840 It has come’ Today 1or us. wor broke out and thess
wiiks Ceasaless activity. & potmol consisting of F/LT PR Walker, F/O M
H Brown, FAO J 1| Kitmartin, F/Q P H M Bichey and Sgt F J Soper
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seeaunted o a Darnies 215 naar LI_"-II-\__IL.'f".JrI Thia barmnbar s ohjective
wit apparently the radbesd and the station nearby . Later in the
meoening F/Lt Hanks and F/Lt Lewis brought down a Bo 17 Piko
Oifrcer Mould and F/Q Drake eech destroved a M2 110, but Mould s
madching was shotl sbout but he managed 1o reach the airfield whers
mis machine passed out. P00 Mould's overalis wees npped by a bullet
a1 the ankle although he, himsaif, was emouched. Flight Lieutenant
‘Waelker, in 8 lster engagement, was shot about and landad whesls-up
Emst of Yerdun: F/O Larimer, in the camse [light, was sa1 on fire and
baled-out. Meanwhile, at Meuville, droves of Domiers waee passing
owerhead &1 regular intervals, and orders weare receivad o take avery
maching that was fivable into the eir and circle madly armsund tha
aerodrome. One Hurmcana had no guns. FO Salmon departed by car
o pick wp F/Lt Walker and F/O Lormeer, and at mid-doy the
Sausdron moved 1o Bemry-gu-Bac at Rhaims. Hall-an-hoor aftor our
arrivel a1 the new airheld the Boche came over and left his visiting
card in the form of 14 anti-personnel bombs. Unforunstely thres
French labourers and three horses were kifled, The Ops tont was
immediataly moved 1o 8 morne salubricus position, This proved to ba o
wise precaution.

17 May 1940, Rear party ket ot Mewvillo in case of refurm, Mothing
to repodt in the moming. But two patrais woeni oul and conssdansbbi
embarrassment was causad by the Huns. Blug Patrol had a combm
ME of Rethe! ai 17 000 faaf waith Me 17105, sind thicd weird dedorifaly
shot downtome Ma 110 forced-landed a1 Chamary and twa PLOWs
war takan by tha French. Later in thie alternaon Patrel 4.7 took-ofl
to patrol Mezigoes at 7,000 feet and. a1 19 15 hours, encouniared 40

bombers with an escort of 1 10s the patrol attecked the escort. and
tha enemy Bombers fumed North
Questioning the pilols smmaeciately after combal 1 has bean

lownd extrernoly cdhifhicull o ablain concise informabon os 10 whal
aciually happened. s most palots, alter asrabatting themsslves into a
stupaor, warg 81l prossing amagnary buttons and pulling plugs an
hiur or 5o aftar landing, YWreckage of sight 1108 and Gne Barrecans
found. Mumerous enemy meds on Vassincowrt, and Na 1 Squadron

mioe midced raghily
Moz 1 and M3 Squadrons escaped lightly on the Tt mormng ol the
rvasian, bul ot Llbiad unds, Both bombas and fighier, weana Dacly
rrauled on the grownd and 0 the @i As the Germans struck in the
nodth, with pararroop deops by Flegerdivision 7 at Moendigh
Wanlheven, Valkenburg and Fort Eben-Emeel tha French Tth Army
Group and the BEF moved lofwaids to the River Dvle In the centie
wan Rundsedl s Heeresgrupie A was Tesling 15 way through
Luxembourg and the wooded Ardennes fo'wards ite first obstacle, the
Rivisr Meuse between Sedan and Maastnehi. Dudng the period 12




16 May 1940 the Panserdivesiones ol Heeresgroppd A peneralead
thee French line near Secan 1o cross the Rives Magse: by 15 May the
lgading elemants of Hanbarc] & Fz K 111 tanks had biastad thair way
through the defénces 1o a positicn 37 miles (52 km] west ol the
Meuse the amsupport by the Siukas of Flegerkorps VI was atfecion
and devasianng

The first four days of the German assault saw the evisceration af
the AA5F & sares of galian! anacks inoan aftempt to 5tem the
advanen. Unbelisvable though it seemed. the French gir force
siprernd placed an embargo on 2l Allied offensiva operations over
enemy-held temitory on 10 May: that afternoon. however, Air
Marshal A 5 Barrati dacided to igrore this restriction and puthonsad
a maximum effort attack by the Batiles of the AA5F on German road
traffic in Luzsmbourg. No fighter esoor wis avaidlable so the sitack
weas plannedat 250 fee1 (76 m) with the 250-1b (113-kg) GP bombs
fused for 11 wecs detay. in the first wave three Batiles were shot
dawn, and & simidar fate was esperienced by the second wave
Thirteen Batties weare lost out of the 32 despatched this day. Na 2
Group's Blenheims ware also active with maeds on Ypenbuerg ond
Waalhaven, while Weallingtons of Bomber Command, Hying from
thedr bases in the LIE, followed up the attacks at mgh On the
following day seven oul of eight Banles. of Mos B8 and 216
Sguadrons, weare losi. On 12 May, in an atiempt to knock out the
beidges al Veldwezeit and Vioanhoeven, on the Albert Canal, five
voiunieer cravws of Mo 12 Sguadron set oot Mot one returned, Later,
whan it was learnad that the Veldwersell bridpe had baen Deoky
damaged in the attack, the crew deemed responsibles, Fg OfF D E
Garlond and Sge T Gray, recenved posihemous Victoria Crosses —the
first 1o be mwarded 10 8 RAF craw in the Second World War

he [Lwffwaefe FlpEbaitalionsn, atached 1o The . ammy, waorng
gmongst the most efficiant: they wara asmed with automatic 20-mm
{E7B-in) or 37-mm {145-in) guns. and thesd, in additbon 1o the
standard infantry weapons, mado low-level otiacks extremaly
dangorous. With the sefous siluaton developang o (hi Gedan araa,
the Franch High Command made energene sppaals ta thea AASF for
the destruction of pontoon beidges acrpss tha Meuss at Mouzon and
Sedan. Early in the moming of 14 May 1940, 10 Batttes of Nos 103
and 150 Sguadrons wese despaiched toattack thesa targets flying at
medium-ievel, they svoided Slak and encountered ng oppostion
from the Lufaaife. BHetween 15800 sand 1600 ks, the AASF
launchod every aesilabde aircraft on 8 missian 1o the Sadan Exthdlges.
O this occasion the Messerschmitts wase waiting. Of the 683 Battles

The geincipel fighter saramg with the Arvese de " Aair fin May 1940 was
ihe Morane-Saulnier MS 406 C7, which proved no match for the
Lufteate's 8 TORE: Captured ME 4065 or & Freneh arfield here
coune wnder the scrating of 8 Garman soldier.

of Nog 12, 142 226 106 180 8H. 103 and 218 Sguesdrons
despatched, 36 were sither shot down or rendered Cat E by Flad and
frghiers. In addiion, five of the gighn Blenheims of Mos 114 and 1349
Sguadrens sent 1o the sgame target ware lost. The casualty rata of 56%
(40 gircraft Cat Eoutof 71 sent) was nevod again ta bo axpaerianced in
the annals of the Roval &ir Force in the war. &fter thes gttack, whal
remained of the AASF opsraled by might, and an deys anly whan
hirawy fightier escort wis availlabls

In response 1o repeated demands by Alr Marshal A 5 Barratt, Nos 1
and 73 Sguedrons of tha Ak Component were minforced by
Hurricanes af Mos 3 and 79 Sguadrone on 10 May, and by No 504
Squadron on 12 May 1940 on the foliowing day 32 palols (withoul
aircraft) were also sent 1o France. The AA5F retanded Mos Fand 50
Sguadrons on 171 May 1220, The BAFF fighter Wings operated at e
disachvaniage thanks 1o 1the delsy encountered before the recaipt iof
rnlfgrcing squedrons frem England, Frem 10 10 15 May 1240, the
Hudrecanes af the BAFF weme {orced 1o operate 51 maximum Messurs
im the defenca of thear own airfields and, during this- time, an

[Below)] Messerschmitt Bf 110C of
I/Z2G B2, as oparated from Charlewilla
in June 1940

A& Dornier Do 172-2 of Stab IN/KG 3, one of tha Luftwalffe
bomber units active in the French campaign

[{Below) Heinkal He 111H-3 of I/KG
b4 ""Totenkopf' which operated in
the apening phases of the May 1940
campaign from Delmenhorst
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Hesnkal He 11T bombers drawn from the Fliegarkorps £ 0 0V and ¥ plaped 8 magar rdle dn Bhe Lultveatto s affacks faunched an the imarmng of
T80 AMay 15940 agairst & bagas in France, Belgium and Hotland, A forrnation af He TTTHs (5 seen fere raturmng from g sofia

unsubstantiated claim of T8 enemy mircraft (E/A) destroved, four
probably destroyed, and four damaged was made for the loss of Tour
Hurrcones

Dunng the parnod 16-42 May 1840, the Germans reachsd the
Siene, Tursed Weat, and lungad for the S5 Omer-Amians area. Wil
the AASF Battles aoperEting by nsglst, the Blerheims of Mo 2 Gioup
continwed (o attack by Sy with heavy [0sEes: on a rid against anamy
columns a1 Gembloux, 11 out of 12 were shat down, Commitments
of the BAFF fighters included escor cover (or day bombers operating
ngainet twrgeds &t Mamur, Gemblous, Dirant, Givel,  Amdans,
abnbreille, Arras and Cambrai, #long with airfisld defence, oftensive
patrals ageinst Siuks opétations in the Cambrai area, and escort foe
rRCOnnaEsance arcrall o the Morth of Rhaims. But, despile counter-
atacks, them was no sSlopping the srmoured thrusts of the
Wehrmackt. By 2000 houss on the evening of 20 May 1940, the
leading elements of Il Pz Div of Gen von Kleist's Peresrgrupne had
reachad the Somma Estuany at Moyelles-sur-Mer, thus eutting in twao
the Anglo- French forces. From 15 May 1940 it became clear that the
HaF A Componen could no longer operate from French airfisids
and it was withdrawn (o Southern England with the evacuation
completed by 2T May 1940 in the measntime, the AASF withdraw
steadily weastwards in the feoe of the German advanca

Operation Dynamo
Burimg the pancd 2 28 My 1940, an suppor lor Gort's BEF by day
weils Turfishied by No 2 | Bomilher | 'L'1-':1-..|: dfid Aar Vet - Marshal K H
Park's Mo 11 (Fahtet) Grouep, based in the South of England. The
military situation in &rois and Flanders was by now deamed 1o be
untenalils and, afar suitable preparaton, ':'EIE'IEI:II:II" D-.-nam-:- ' the
mass avacuation of Britesh and French troops from the beaches of
Dunkirk, was commencad by the Admiralty at 18.57 hours on 26 May
1530, In tha nine doys of thoe evacuation, a total of 338 226
gxhousted man e racovensd fram Dunkerk. With Hitler s ordar 1o
caase the lorward moviement of aomstwr, iF s lelt 1o thie L effwalle 1o
Siaeh TH22 af the Amndsg de |8 GO 9 3rdf Escadnlle sn June 7540

Leke tive MS 406, the Bloch lighier was found 1o be outclassed in air-
to-air combat with Luftwalfe aircraft
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thwart the sgvacuation and Fhegerkangs [, |1, IV and VI woere dverted
to this task. With thio RAF s Spithires now committed to tho bartle faor
the Forst o, Mo 171 Growp flew standing patrels ovér the Beaches
ared infand of the Dunkirk panmeter. These sorlies wene opsrated
withaut the sysiamised Fightar Lontrdl provided by CHJ/CHL radad
HF/DF Pipsqueask and |FF aids, so the sguadrons operated in &
freelance capecity. Tha relays of standing patrots, although highly
wastatul, successfully interfered with the Lwiwsfe's sttempts 1o
bomb shipping and troop concentrations on tha ground. Sometimas
howaver, thoe bombers and Stukas ded begak throwgh, The ar batties
inland. and abowe the smoke and clouds swant unseen by 1he
beegmguersd troops gnd an understandable, Hul mstaken, DiTiernass
vk falt &t Dunkirk aver the apperent leck of sctivity by the Bayal Al
Force

Fourtesn of Park's fighters were lost on 27 May 1940 when Mo 11
Group launched 287 sorties: 321 were flown on the following day in
support of shipping off the beaches On 23 May, in an attempt o
countar the strength of Lifrwafe formations tha S Ministry
nuthansad Fark 1oy lour squadrons at o tme over Lhe beach-Read
Tk first use ol Humeanes and Spitirés lying in formations of up to
l."'.l'|'||'=| 51|E|'|-\':l’rl provad [0 De atfentive in mealing force wilh tofrca
Diuring the sevage fighting of 1 June 1340 some 30 E/A were
claimed as destroyed in reiurn for a similar numbear of RAF fighters,
out 15 of the latter's pilots wera recoverad: tha air battles continued
at a similar pace until the Dunkirk evacustion cams to an and i the
garly hours.of 4 June 1240, &t 08 ) howrs on the Tollowing day, as a
rasult of the demonds mede by tha BAFF pnd tha Durkifk @vicgation
thi strengih of Fightes Command had sbbed 1o a mere 466 machines
af which 337 were Spithires and Humicanes, The Donkok batiles
witnessed the loss of over 100 fighters and B0 pilors, while the Baitla
ol France, which was not yet over would uitimately result inthe loss
of 320 pilots missing or killed, and 115 as prisonere and interness

The last days
With the completon of the ewascuation at Dunkirk, an aci thai
Hesmaann Goring had failed to prevent despite his assurances to
Hitlar, tha Luftwalfe roveriod to the tactical support of the ground
forceEs i tha thrust to Pans and o the South - Esst intaror ol France
Uinternefmmen Pacla (" Opemtion Pouls”™) was & massive | ghitEr
imterdicuon opesation thot starned on 5 June 1840 and was aimad an
the final obliterarion of the remnants of the Armée de VA and tha
BAFF. On this day, the HO BAFF was located at Orieans, with HO
AASF at Muides, naar Blois: Ma 67 (Fighter] Wing of the AASF. with
Mos 1, 73, and H01 Squadrons, was located at L'Asgne and
Chateavdun. O tho bomber farce, anly Na /5 Wing (with Nos HS
and 103 Sauadrons) and No J86 Wing (with Nos 12, 142, 150 and
228 Sguadrons) remained, located Bt Hocheusx, Herbouwville
Mentonaoie, Souge and Howssay. Despite the emphatic objectionsg
of Air Marshal Dowding, the A0C-in-C Fighter Command, teo more
squadrons — destined 1o be the last — ware sent fo France, NMos 17
and 242 arriving at Le Mans and Chateavdun on B Juno 1840, By



now the Lwfhwale had compiete conirol of the skigs. and the lossas
suffered by both new arrivals wene great

On 14 June 1940 the Germans entared Paris, and two days fater
the Beynaud Cabinet fell an Bordeaus, 1o be replaced by the Petain
administration, At 05 00 hours on 18 June 1940, &ir Marshal Barratr
receivad iInstructions from the Akr Ministry: he was to consult with the
GOC of the BEF for the withdrawal of the British forces 10 England
and shortly afterwards the first troops embarked a1 the Bay porta: The
BAASE was transfarmed to Brest fo cover the svecuation. Mos 75 and
76 Wings made for Brost, whils No 67 {Fighter) Wing took Nos 1,73
and 247 to Nantes to cover the ambarkation of woops thers By 25
durve THA0 ywith the S1grng of the armistica, tha camipaugr an France
Pl gnclis

During tempestuous weaks since the start of the imvasion on 10
Mlay 1840 o the withdrawal ot RAF units from France on 20 June
th& Roval Air Force |lost 944 combat aircraft, including 386
Hurncanas and 57 Spitfires. Machimes could be replasted and, o the
forthcaming months, the BAF was never (0 be deniad replacemeni
sircraft for those lost on opecitions. |he credil ke was 1o be placed
with Lord Besverbraak — whio bacame the country’s first Minister of
Arcralt Produchon n I'-."I.'-I'!.' gnd co-ordinated what was 8 buoyant
mirframe and enging industry — end with the unrelenting efforts of

Lt -

{Above tap) 4 Wesserschmifl
8 110C of Stab /G 52 over
EFrance o June TH4D ang
{remrnectarely abovel a simila
ajreraft of 1. /26 2 shortly alter
making @ fovced fanding g
g aperations  in Fiance
{Right) B TOSE- 15 of 8. (JG 2
‘Richtholfern™ af an adyenced
aurfeEld ofy France o lale May
T840, Thas aiit weas in the plick
of the fighting over Frafice,
fhes re-egquipped on latee BY
TOHE varcenis Before josming in
the Badte of Srifam

RAF Maintemance Command and the Civilian Repair Crganmsation
The tragedy of France and Dunkek Loy 0 the [oss of ireplaceabls
Reguigr OHicors and Non-Commissioned Dfficess. whaose sargice
dinted back 1o the - war yiaes when tha training standards warms
extremaly high They were you g, protessional and would 5000 hawva
bean promoted to command: but in the ambers of the Brnsh A
Force |n France lay the cream of Mo 1 {Bomber] Group: No 2
| Bombar) Group had also fought relentiessly, with appallhing losses
M aEparnences Criwe

For BAF Fighter Command. an tha gve ol (s greaiest (951 That was
1o commmr in the sormmer of 189440 ligle had Besn Drought back trom
France save the shatterad remnants ol squadrons, with p lots and
grounid crews exhausied knd demorslised, and thair aircraft and
afquipmant strewn aver the lields of France. " France — the whola
thing had been & bloody shembies' said one fighter pilot, and ha
echoed much of what was telt within the ranks of tho squadrons on
their retum, What had beens gained, howsver, despite jusnifiabla
unawarenass at the tima, was of inestimable wilue, There was, and i,
no substitution for Trainimg can prove
tachnigues and refing lectics. bl nething con give the cut-and-
thrust, the wily sense ol sell-pieservanion and the grim deiermination
1o kil @S the experience ol shooting o being ehot ai

The L ufftwaiffe had blooded its crews in Spain, Poland, Morway and
s France, and stood paised afier suitable relaxation for tha fissl
task of obfiterating RAF Fighter Command to make way for 1he
inwasion of Great Britain. The fighter pilots ol the Jegdgeschwader
Jpaon whom rested the responsibility for the prodection of ihe
bombers and the combating of BAF fiphtars. ware confidont af the
tactics, thair machines and their ability to fulfil their fask, Almeacy
the posts of Siaffefapdaan |Squsdron Leader] and Greppen
kewrrnangear (Wing Commander] within the fighter units, held up to
1ENi i by thee aldl pesce-ume officers, were passing to such young
successiul professionals gs Adolf Gallend, Wealter Oesau, Gunthar
Lutzow, Wilhalm Balthasar and others who had won thair spurcs o0
combat But now RAF Fightor Command had the men with tha
essantinl qualties with which o meer these Expamren in the
forthcoming batties over Sowuthorn England. The expanence over
Dunkirk and in the battles over France brought aboul despereiely
nipedod changes o wetical fying with which to counter the deadly
Aaften and Sehwasme |linger-Ttour) formatons that gave thi
Lufrweste pilots sech an element of fludity and at the samn tima
cehesion in combat. Harmonisation of guns was reduced o JdU0
yards [ 201 m) toincrease hitting pawaer; tha improved Browning Mk
Il Star was humad into senvice, with improved Batl and de vwWilde
incendiary Tracer rounds constant spesd propeller mechansme
wara urgantly fittod 1 the O and Botol arseraws 10 give iImproved
rates . of climb and accelesation i the dive an the Spitfires and
Humcanes, Butl nothing could compane with The expanencs gained
n gombdtof the plots of Nos 1, 3,73, 79, 85, 87, 242, 501, 504, GOV
and 615 Sguadrons who had foupht in France; men such as Halahan
Richny Mowell, Beamaond, Orton, Hogan and many oihers
or the pilots such as Doers, Bader, Tuck, Maelan, allen and Leathart
weha had fought the 1059 over Dunkark in their Spitfires, [t was upon
these mien, the surviving band of Officers and MNC0s of France and
Ouniirk, that AAF Fighter Command — and ultimately the nation
isell — would rely for its sunvival in the most crucsally siratlagic a
campagn of the Sacand World War. |
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COLOURS OF THE DAY

A feature shared by all types of aircraft operated by the RAF today, whatever their role, is that they sport an

external finish that is often eye-catching and always related 1o their operational environment. The finishes

range from those that seek to camouflage or hide front-line aircraft from enemy eyes to those adopted to

make their bearers conspicuous, as in the case of trainers and SAR helicopters. Some of the factors that have

to be taken into account when selecting a finish for military aircraft are here discussed by Sgn Ldr J D
Armstrong, RAF.

TI—'!- SHIFT in emphasis towards low - leve! tactical operations which
foak place in the mid-1980s rekindled interest in awcrafh
camoullage, a topic which had largaly lain dormant since the end of
the Sacond Word War. In the intefim, naturel aluminium finshas
weere the arder af the dey for most fighters and bombears, but todey tha
use af aircralt camouflage is almost universsl among air forces. There
appesrs 10 be linle pgreament as 1o the most sunable colour schemes
for modarn operations. with saveral major ali foroes {and naval air
arms ) now angaged i experimeants wrth alternative finshes
Parhiaps 1ha anly camiman Tactor & thae baliaf that ca nautkaga 1o
diefaal visual absarvation s still warthwhile, even though a variety of
SEASOCE COVer EvEr-swideEnma bands of the akecirg-oplical Specirum
It e difftecult 1o back this faith in the valug of camouflage with
conélusve evigence because the eveluation af camouliage schemss
gyvan by simpls compansan depenids

upon spbEctive

judgament derved from human vision and porception, lectoms whilch
arg comples o say the least. Nevartheless, the aircmw who sae the
alipcis (irgt hand se firmiy in fBvour of camoufiage

Camouflage considerations
The development of any cemoufiage scheme begins with i definition
af thie background ageing which that schema will be viewed Clearly
this s a mayor prollem where prcrafl camoufiage is concerned; cloagr
sky, cloud. sea, woodland, urban development, arfield surfaces
background ate lmitfess. The rangea of options can
B natrowsd By detarmining the degres of camoufiage protection
npcessary  when the asrcraft is- on the ground, an important
considaration for the RAF m view of the conventicnal ar throot (o 11
avrfields both in Genmany and the United Eingdom. These bases are
themselvas subyect 10 camaoutlage.and 1one-down measures and the

1ha varalicns |5

The jztest offansive supoort carmowfiage scheme in the RAF 15 shown on the Jagwar (fap reght ] and the Haws [ opposile Dage, cerrire) Irom Hne

Tacthical Weaporns Ui of RAF Brawdy, Dhe importance of defad o an effechive camouliage SCOEMTE 18 SR by the photogragh of &

Buecarneer (Fop fell) Nging 0 haey congitions over Germany. Airerdw aguipmeant (2 parmally finighed in dark grean. Ak dafance airgrafl i tive

AAF are soon fo convert io 8 fight grey /medium grey countershaded scheme, and the Tormado F ATE 2 weill have i sionilar findsh, The formaifio £
Profoly D if SR own 080w

]
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(Below] McDonnell Douglas Phantom FGR Mk 2 of No 111 Sguadron
in the current camouflage scheme for air defence aircraft, but soon
to be changed to & two-tone grey schama,

[Right} & Panavia Tornado
GAR ME 1 im the owerall
disruptive camouflage
finish used for
offensive support
aircraft,

NOT TO SCALE

prosence of nappropriataly camouflaged srdralt wiould be sell
deteating Within MATO, airfield camoullage & part of & packags ol
surdival measures which includes the provision of hardened shelisns
for tactical aifcraft, 1 an aircratt = to be "shaltered” when on the
ground - then its camouflage. can bé optimised for the awbomea
environmant, which in gonaral eema requires ight colours wWilh
relativaly high reflectance for medium/ high-level operations or dark
matt finishes of lower reflectance lar low -laval operabions (n the
Eurapean thoatr. Matching the refiectance value of a camaullage
finesh to the backgrownd B mone imporiant than matching thé colour
unfess he beckground happans 10 b Both umitorm in colowr and
darvioed ol feaiures

Thi sslection of suitsbie colowrs leads to another controversial
mapect of camouflags, the value of disruptive patlerns SUch petermns
ari prevalent in ngture, of cournse, but the high contrast axamples ara
affective anly when the schjects arg statc in spacific locations
Experiencea shows that low-contrast disruptive patterns, which can
oniy be efective at close range, are af valug in arcrah camouflage
although many of the thaorias which have been advanced o suppart
this fact aro obhscwre, An alrcralt finished in a uniform colour can be
sgan and mcogmsed sgamst 8 matching background becawsn
chifarent parts ol s surface receive end reflect differing amounts of I

light The mir intakes and the wing and taifplane soot aneds for e
example, tend {0 appear dark in contrast to the fuselbge tap and wing |
lsading edges. The wse of a8 different colowr o inerease tha =

raffeciance of these dark areas can improwve the camouliage nat anly
Loy I'|'|E'ki"|g it more difficult to soe the aireraft but alss by makang it
miara difficult 1o determing it criemtation, o mest important fgctor in
air combat. Countarshading. as this techngue 5 smmed, might ba
regarded as @ more advanced lorm of disruptive patteming which
attampts to alimmate distineétive features rather than disguise them

g [Below] The first of

Practical aspects the RAF's stretched

Turmng now to camoufiage matenals, ona of the lew techien]l  Hereules © Mk 35,
devalopments in camoufiage In recent y#ars has been the with camouflaged
introduction of finishes 1o defeat the use of talse colaur photography,  upper surfaces and
B green finish with the cormect degree ol infra-red refiectance 10 grey under surfaces.

{Below centre)] A
Victor K Mk 2
with camouflage
uppar  surfaces
and white undar-
sidas,

{Below) & Nimrod MRB Mk 2 in the new hemp and white
i i e finsh. e
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Tarmado, the all-weather stirikae lighter already 0
production for thres MATO air forces and ane nawvy,
meeis “a vital nead for all-weather interdiction and
the ability to operate in hostile alr space”™, zald
General Willlam J, Evans, than Commander-in-Chia
af &llied &ir Forces, Central Eurcpe, He said Tornado
will provide Lhis capability "'which ks lTundamental 1o
our {ask

B Mach 2.2 performance from 3, 00041 renways
B wo-craw, two-engina survival ability;

H lang range and uilra-low-leyel
panalration in all wealhers

*Fundamental oo

and vulnergability (o Sounier-measuras;

B wida choice of weapons options, including

tO Oul taSk A most advanced air-to-surface and air-lo-air weapons
avigation

W high=pracision, all-waather

and weanon dellvery

WERAL WILLIAL EVANG LSAFf . i
1 " ALk e B over Bl aircrait being producead for

girtorces of Great Britain, West Germany

and Italy and for German navy

B sotting the pallorn for full-scale NATO

standardisation and inler-operability

TORMAOO

7772 NATET rrre tr=rce
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BRITISH AERDSPFACE
MESSERSCHMITT-BOLKOW-BLOHM



Sorortimng the fatest Tall-over camouliage scheme of meart o
predomirantly desert cofowry of Mevada, whare /i

maich that of notural vegetation has been adopted by NATO &6 3
standard for mlitary eguiprment of all kinds, and at the other end of
tha spactrum i1 may be possible 1o develop a while hnish with the
carmct level of uliri-violet refleciance to match thet of znow. Thass
fimighes will be usad for aircraft camoufiage. particulady for those
surcraft which can opadals from field locations.

In pddition to the theoretical Bnd technical aspects of comauflage
there are soma practical considerstions such a6 Neel managameént
wihich can affect the chodoe of colour scharne, && & matiés af ppuling
BAF aircraft are withdrawn brom aguadion sendce pngd sani 1o 8

maintenance wunit for madibcation or deap sericing &80 regulad
intervals, and subsoquently they mey b8 1e-1550ed 1o anoihed
squadmon at o ditferent locaton, in adaiton, 50mMe aquaarsns hawe B
mobile rdle and must be prapared (o exeécute one of 3 numbear of

deploymenl ophonsg 81 shorl oBce, In order 1o avaid frequian
rirfimishing it s necassan Lo s1landardiss camoufiage schemes within
an arreralt feet, and consaguently the scheme must b optimised for
a thestre rather than for a specific location or rdle. Despite s
stendardizsation there is still a nead for a raped maans ol changing
camauflage to cater for snow conditiong in & Eurdapsan wWinter, 86d
hiora remavatile paints can be used whan 1he pocason demands

Present camouflage schemes
The camoufiage schemes used by the RAF today have been
developed by combining the practical experiance af the aircrafi rdle
Specadlisis wvith megearch conduciad Dy the Hoyal Aircraft Establish
maenf phed by the industry. Fifieen years 2go the camoufiage schema
for tacncal arciaft combined an wpper surface disruptive pattorn ol
dark green and grey to Dlend with a woodland background when
viewwed from above, with a light groy lower surface 1o achisve a

To cales fod docally changing condilions, such as spow, the AAF has
stocks of removable paints for use whan fhe occasion demands
SEhovi-term schemes are somelirmes adogied for fnon-ofers o
FESOAE SuEh A5 for sxampie, e yallow Tliger  SIDes on this Vo
230 Sgquadran Puwmma participating o the regular “Tiger Meet'. @

gathering of NATO ard other squedrons Bl have a lger snbienm i
rheir regpecine hagges

. [” - - - -
dark grean and matt dark sea grey. this Voican sianos oul ke 8 sove thumb in the
wWas parbicipating o one of the “Red Flag ' combatl exercises fafe i 1575

measure of protection when viewed from below. This schamea was
affective st medium and low levels in Europe, although initially such
features as the white portion of the HAF roundel ard uncamaouflaged
axtarnal storas ware ralativaly conspicuous and amphasised the nead
to fake account of even minor deiails ma |rn"-r|'h| i Sheme
Tha rounds was subsequently changed o the Seaond World vwar
il Blug varsion

Further gxpienence with this dual achemes, particularly 0 ko -lavel
axergiges with defending feghrers, showsad that thers coulo be an
ays-catchimng confrast sffect Between upper and iower Edrfaces
whan arcran manoauyvied while contour thying, Bnd that on Dalancn
I wauld be preterable 10 optimese tha scheme for low-lavel
apsrations againgl an aw-1o-ain threat The schame for ofensive
support gircralt is thorefors now an owverall disruptoes  pottern
{including the undersides) of matt dark grean and mott dork sea gry
ith redfBlue sanhonsl markimgs and Black arframe Seral dent
frcation. External stores are camouwflaged 1o match the aiframe and
cOnspMeuous safety SIgns and markings are Kapt 1o 8 minimurm

&1 prasant, alr dofonce aircraft sendngon the Bk are iindshed ina
chisrupbive patiam o I madre cack fradn knad mart ark Hrgy an tha uppar
surfacos with 1he |ower surlaces athes matl ght grey of natural
finmh dapending upon aircralt type, However, the Phantom forca will
shortly convest to a light grey/mediem grey countesshaded sohema
and this will alss ba used onthe air defence versionof the Tormado in
dug Courns

The VCI10 sirategic transporis and the RAF'sS communication
gircraft sport light oo, high retkectanca gchemes suited 10
madium/high bevel operations. Fuselage 10ps &re finishad im haal
reflective white, with the remaindar of the aiframe eithar natural
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matal or painted with a pale grey anti-corrcsion hinsh. A simalar
schama with lowar rallectanee value o wsed an tha Mimiod afthough
g new scheme has been developad for the latter which improves
protection given to the mircraft whan on the ground. whibe retaining
the effsctiveness of thir present scheme in the MAanisme environmeant
The uppar surface colour i being changed 19 8 nominal shade of
brown, afficially callad “hemp, which lies between hght stone and
dark earth in the Britksh Standard colour guide. Loweds surfaces ans
Fratt white,

RAF support helicoptars waem ariginally considared 10 be part of
the tecticad transpart fleet and wooo finshed accordingly ina schame
of dark green and derk s2a grey on the uppar surfaces with ight grey

Inwesr surfaces, [n the prasant rdle of support 10 the Ay in the feld,
howeever, the lower surfaces of the aircralt were Townd 1o be oo
cansplousus and have now been overpainted blick, a& dre the lowed
surfaces af the main rotor-blades. The upper surfaces of the m@n
robors are dark green, as are both surfaces of tha tal rotar- blsdes, For
obvigus fessons, safety markings bave (o be gven graater
prominencs an this tvpa of eircraft

The disruptive pattern on the upper surfaces of tanker aircaft
combanes derk- grean and medium sea grey) the lowae surfaces ara
white gloss for masimum  meflectvity, and featume  Huorescont
rmarkings 1o assist the pilots of recelver aircraft with theer lne-up

For those aircraft serving in idles that do not bnng them inta the

PAGE 42

{Balow| New for the 1980 ssasan, a British Asrospace Hawk in
the Red Arrows’ attractive new colours.

HBalow) & Scottish Aviation Jatstream
Mk 1 of No 3 FTS displays tha
standard training aircraft colours and
[bottam) the same colours adapted 1a
an Andovar E Mk 3 calibration aircrafi.

MOT TD SCALE




{Right] Like the fixed-wing
tratners, the RAF's Aéro-
apatiale/Westland Gazelle HT
Mk 35, used by the GFS(H) Wing
at  Shawbury, hava & high-
visibility red-and-white finish,

{Left) Oparating in sup-
part of the Army in the
fiald. the RAF's support
helicopters. such as this
Lérospatiale/Westland
Puma HC Mk 1 of No 230
Squadron, have camou-
flaged upper surfaces and
black undersides.

{Right) & Wastland Saa
King HAR ME 3 in tha
ocvarall bright yellow
finish adoptad to maks
search-and-rascue heli-
coptars highly visibla

combat zonse. there 1= often & nasd for.a high wstbility finish ather
than one thai seeks o hida The largest group in this category
comprises the trainers, both single and multi-engined fixed -wing
and rotary -wing tvpes, which have & basic high-gloss white finah
with larga sreas of the wings and fuselaga in bright red. A variation of
this scheme is used by the Andover E Mk 3= usad for calibration
dufives. Helipopters assigned 1o seanch -and - rescus duties are bright
vellow owvergll, sgain for maximum  visibdlity, and the sama
congidaration has dicatad the use of a bnght orangs finsh for fhe
Wessen helicopters of the Ouean’s Flight. Special mention is also
wrranted hers for the eye-catching red-white-and-bluee finish
adoptad for the new Hawks introduced thes year by the Bed Srrows,
the HAF's official asrobatic demonstration taam

Aircrablt rehinishing & expansive, and it 0§ the il practice im tha

NOT TD SCALE

k!

L]
AAF 1o change the camouflags schame an individual sircraft only
whan that aircraft is due for refimshing in the normal Gycle, which s
oviery twio to four years depending upon typeand rdle. Consequantly,
s time will elapse baforg o change becomes effective throughou
an aircrall Hesi

The seience of camoullags has not kept pace with developments in
the science of surveillance, gnd in recent years RAF aircrafl
camouflage has evolved from changes in opserational concepis and
refinemanis to previous schemes rather than from techrical
imnowvatian, Far the Tutum, it i probable that camoullage protecton
foe parked sreraft sgainst viausl sbservation lrom the sl will
confinue $o be the most imporant gspect of the subject, and tha
achiswvemant of 8 reasonable compromise between this reguiremsent
and that of camouflage while airbarme will mmain the challanga, 7

Ax Brtain's deferce edmmitmenis chapged, the "worlowide " camoulizge seheme ariginglly appiied to the BAF s Lockhesd Hercules Heal
wag remiaced By one of lower reffeciance mare siifed to the Ewropean theatre. Baoll sehemes are shown in ihis phofograph
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Liawsy s E mch 18 ]
Eympecm 0 ga on

"I was in the RAF in the War.'
“fhid you get @ comatission?
"No, fust my pay

Somebady on the ground
Ly L LK (heka wigs
FROTCEREE snnLaly

Warld War | reguiem

Returning From my morming fly,

! ret & Fokker in the shy

And judging From its swift desceni
It had 8 nasty accident.

On rhinking further of the same,

! rather think § was to blame

What s &ll this albul gaals aistl hewks and serows” | &R oRly Sae
thinsa pretty serpplanas
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Sergeant to young man in RAF recruiting otfice: “Why
ido you want to join the RAF!

“'ve always wanted to wear a waiform,. | had no
opportunity to join the Boy Scouts and Pm not tall
enough for the police, so it's you or the Traffic Wardens ™

-

They say it 5 5o guiel on the VO-T0° flight deck that
vou can hear the sweasl dripping onto the navigator’s

maps.

Whah thes Fiedl tauaghl you 1o Uy

“"What kind of o pilof (s he?’
“Wall, put /it this way — he ean pul the fear of God into
more people in Hve minutes than Billy Gratam has done

in tweniy years
L
With all these maps | fesl that | can now geot lost
amywinera,
.
“We are now fully operational — thatl 5. we &fe in &

constant flap instead of only having isolated confused
situafions,

-
Captain: “I have & simplified landing system — | watch

my co-pitot and when | see him stiffen in hiz seat, | pull
rthe stick back — works like a charm.

L]
LAC “"Shiny'' Bright, sguadron comedian, at church

service parade: “Look the padre's wearing his
Govarnmeant surplicel’’



On the notice board
CAbsalutely no flying permitted over nudist camp 14-7

srarure mifes SSW on & frue course of T87-5 degreas q?{] . "'IF?'?-_"":-"?_?-

- - —

fn T84 an RAF Dakota transport was landing in 5-—.1"1 % ('r-r-lr*‘""_ F
fr:-g.'.l'a'r.he.l' Wikl & load of freed prisoners=of-war who had . ll'lr o3 ‘::" x
besn so weallflooked alter by the corporal cabin attendant - ™
that the senior passengsr, an Army sergeant-major, i
complimented the corporal, adding “If you were in the
Army. you'd be a sergeant’’. Without hesitation the
corporal sard N I was in the Army, 'd be a Bloody
generaill

—

Securily % very tight af this place wou won 't get in
withaut 8 pags hare. borrow ming

Sergeartt Graen is not 5o much o leader of men 85 8
follower af woman

T wasn't wntd 1 joined the BRAF that | realised that
there were degrees between the fives and the fans omn a
COmpass.

Thn Chairmnan
ras carmiare Bminl
[ Our e

GRS EyslEm

Mot much gets post tha boss

"The most difficelt thing eabout thet mew fighter s
fring to land it with your fingers crogsed

During World War 2. the pilot of 8 DH Dominie, & smail
twin-engined fransport biplane, freguently flew othe:
pilots from here ta there. Before starting up, he always
cirrculated & peatly printed cand among his passeangers. It
sad. 'Passengoers are advised that the control mech-
anigms in this vehicle are arranged in such a manner that
It can only be driven from the front seat by one man Malta Air Traflic Control to Canberra approaching to
Anyone objecting 1o this arrangament 15 invited to put land: “Swh. on vour starboard side.
his complaint through the proper channels Canbarra pilot, unimpressed: “"What haight is he?’
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SOVIET WARPLANE DIRECTORY

LOMG-HELD ASSUMPTION thal Warsaw Pact gquantitative advan-

tages are offset by the supenor quality of NATO equipment may
no longar ba valid, stresses & recent Federal German Ministry of
Defence assessment of the (ectical air belance in NATOs Central
Region. WarPac curmantly possesses 2,800 operational combat
aircrati facing the central ssctor of Czechoslovekia, East Germany
and Polend, and an additional 1,100 tactical aireratt are allocated to
Sowviat Frontal Aviation Armies in the Soviet Union’s westem military
districts. O these 3 800 tsctical combat aircraft, 1,800 — almost half
— pro tesked with offensve operations in suppor of ground forces,
while o lurther 1,200 have a pnmary air defence mission with
secondary ground anack capability. The remaining 900 aircralt have
adedicated air delence ible. Numarncally, NATO is inferior to WarPac
in the Central Region by 1,200 combat aircraft! Facing the WarPac
threat, NATO has 1,100 1acticel aircraft, including those based in the
UK, and can augmeant thess with a further 500 aircraft from the USA
within a few days. If the tactical slement of the Armde de FArr is
added, then tha total figure is swelled by &n additional 480 aircraft.
Thus, the numerical ratio in favour of WarPac is almast 15100

ANTONDOV AN-12 {CUB): Although Cub has now come of age in
thi V-5, heving entared service in 1959, it remains the Backbone of
Transport Aviation (V-TA) with more than 600 of the basic An-
12BP, or Cub-A, on strength, The Cub-8 ehnt (electronic
intelligence) and Cub-C ECM [electronic countermessures) modals,
with various blister fainings, pods and antennae, alsso seve in somea
numbers. Cub-A can carry 100 paratroops and was active during
Afghan oparations,

ANTONOV AN-26 (CURL): Derived from the An-24RT Coke, its
redesigned rear fuselage with “beaver-tail” endowing it with alrdrop
capability, Cudl s extensively used by the V-VS, with betwean two
and thres hundred |n service 1 is also used by other WarPac
countres, Capable of transporting up to 40 paratroops, Curd can also
socommodate various motor vehicles {eg. UAZ-468, GAZ-63) and
in the aeromedical rdle will carry up to 24 casualty siretchers. &
derivative, the An-32 Cline, is interded for hot-and- high conditions.
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Ten yaars ago . . oven frve years ago, such numencal imbalance was
acceptable owing 1o the technological superority of NATO
equipmant, but the situation has now changed dramatically; of late,
the erosion of NATO's technological iead has accelerated alarmingly.
Every facet of the Soviet military establishment has been subjected to
& major rate of growth and modernisation, and none more 5o than the
Soviat Air Forces. Abaut B0 per cent of Frontal Aviation has now re-
equipped with advanced, efficecious combat aircraft, such &s the
MiG-23 and -27, the 5u-17 and -19; many have all-weather
capability and sdvanced weapons-delivery systems. Sovist airborne
radars are now believed 1o have acquisition capability 81 ranges upto
100 km and there are now Sowviet air-to-alf missiles with effective
ranges of up 1o 50 km. In addition, WarPac hes & dense and
m&dwmum which, mudmmmz.mﬂagm

primary task, hes & formidable array of surface-to-sir missiles and
anti-aircraft gun systems. The danger is manilestly obwvious, the
concorn that i is genarating must be transisted into a determined
afart to ersdicate this imbalanca.

ANTONOV AN-22 (COCK): Larges transport in service with the
V-TA, which has some 40 on strength, Cock is the only Soviet aircraft
capable of transporting the T-62 1ank, and loads can include Ganef
and Scwd-A missiles on thair tracked launchess. Comparable in size
with the USAFs C-5A Galaxy, Cock has a maximum payload of
176,350 Ib (80 000 kg) and can carry this over 3,100 mis (5000 km),
maximum range is 6,800 mis (10950 km) with a 99,200 Ib (45000
kq) load.

BERIEV BE-12 (MAIL): Serving with the Naval Air Force (AV-
MF) and primarily the Northern and Black Sea Fleets in the near-
rane marntime patrol and anti-submarine rbles since the mid-sicies,
Mai |2 currently the only large miltary amphibian serving in
substantial numbers, About B0 are reportedly in AV - MF sarvice and a
variety of weapans and stores for its maritime rilas are carried on four
wing pylons and within a bay aft of the hull step. For a period. M
operited over the Mediterranean from Egyptian bases.



ILYUSHIN IL-18 (COOT-A): An adaptation of the |-180
pommercal ransport for electranic countermeasures o slecinonic
intelligence fasks, Coof-A carmes a variety of sansors in a long veniral
pod (SLAR), foreard-fusslage fainngs and warious blisters,
Ravealing no fundemental changes from the basic transpor, Coget-4
is probably a reworked Aerofiot ancrafl withdrawn from commarcial
service and i usually encountered around the European pariphery of
tha Soviet Union.

ILYUSHIN IL-T6T (CANDID): Rapidly becoming the most
impartant transport in the inventory of the V-TA, with more than a
hundrod now in V-V5 service, Candid ployed a major réle in the
invasion of Afghanistan. Comparable with the USAF's C-141B
StarLifver but more powarful and capable of higher povicads, Candrd
has extemely good short-field charactenstics and can operata from
poor surfaces. A flight-refuslling tanker varsion of Candia’ has bean
developed.

MIKOYAN MIG-21SMT (FISHBED-K): Repmsenting the
second-generation series MiG-21 multi-réle fighter, Fishbed- X,
chamcterised by its deep, fuel-housing dorsal faming, has seen
slmost a dacade of V-V5 service, but, together with other second-
generation models (eg, Fishbed-H and -J), still provides &
substantial proportion of the 1,500-plus force of MiG-21s included
in the V-V5 tactical aircraft inventory. All WarPac forces include
second -generation Fishbed models.

ILYUSHIN IL-38 (MAY): Anothor derivative of the |- 18 transparnt

Atlantic and alsewhars, three ax-AY-MF Mays having been supplied
to India.

KAMOV KA-25 (HORMOME): Stendard AY-MF shipboard anti-
submaring warfere helicopter, Hovmone serves aboard Tha cerrers
Kiev and Minsk. and the helicopter cruisers Leningrad and Moskva.
The basic ASW version is Mormone-A while Hormone- 8 is equipped
for owver-the-horizon missile targeting, At least 200 of these
helicopters are 0 AV-MF service and thair internally -housed
torpedoes and depth charges are being supplemented with ™~ fire-
and-forget” ASMs.

MIKOYAN MIG-21BIS (FISHBED-N): A third generation
denvative of the basic MiG-21, with upgraded avionics, improved
struciural standards and a more powerful Tumansky R-25 turbojet,
Fighbed-N is a limited all-weather multi-réle aeroplane but is
progressively becoming the primary dogfighter of the V-VS with
increasing availability ol Flogger. Application of a more efficacious
radar with sorma look-down capability snd naw doghght missiles is
baliaved imminant,
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MIKOYAN MIG-23MF (FLOGGER-B): Now daployed in vary
large numbers by V-5 Frontsl Avistion and by air forces of ather
WarPac countries, Flogger has sppeared in o variety of versions early
madals having the lower-rated Tumansky R-27 turbolan. the Miz-
23MF having introduted the now-standard B-298 Slogge: -8 s a
single-seat air combat Highter with Migh Lack intercapt radar a twin-
barrel G5h-23L cannan and 8 guortet of A48T dpex and &5 8 Aphi
AAME

MIKOYAN MIG-26 (FOXBAT): With between 300 and 400
Foxbar-& interceptors, together with some 150 photo and radar
reconnaissance Foxbal-Bs and electronic imalligence Foxbat- 04, in
tha Y-NE inventory, this M=30 cawegory warplane relaing s
importance after 8 decade in Soviel service and s believed 1o b
providing thie bass for an sdvanced two-sear interceplon with
Ipokdown-shootdown capable rades and new long-renge A4 s for
sErvICe in [he nexl Two-thiee years

MIL MI-2 (HOPLITE): Developed in the Sowviet Union with all
manufacture being undertaken in Poland where production has
gnceeded 3000 examples owver a Y9-year period, Hogplite s
numerically the second most important helicopter in the Y-VS
inventary, the bulk of 2,000 plus exported by Poland to the Sowviet
Urion beng 1or miltary Haison. utitity. LOH and traiming riles
Carrying eight passengers, Hoplie serves in numbars with most
WarPac air forces
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MIKOYAN MIG-23BM (FLOGGER-F): Although possesamg
esgentially the same airframe and power plant a8 Flagger-8, tha
MIG-23BM s g multi-rdle version with the ogival radome replaced
by a redesigned nose [similar o that of Flogges-0) incorporming a
laser rangafinder and marked targer seaker With a primary air-
ground missan. this Flogger vartar bas @ secondary air-air rdle and
should rot be contused with Flagger- O which i85 dedicened ground
attsck adroplans,

MIKOYAN MIG-27 (FLOGGER-D): A dedicatad tactical sirike
darivative of the MiG-23 air combat fighter. with a similar redesignad
drooped nose (1o improve ground target acquisition) to that of the
MiG-22BM, Flogger-D has simplified fixed-ramp air infakes, a
shorter, fixed rehootl nozzle, a broader aft section of the centre
fuselage (to house revised undercarriage with larger. low-pressure
tyres for grasstield opesation], repositioned pylons, additional
cockpit armour and a six - barrel 23-mm Gatling-styie rotary cannon

MIL MI1-6 (HOOK): A tteer of about 500 Hook heavy transport
belicopters & available to the Soviet 1sctical torces. Hook can
accommodate 65 - 70 fully-squipped troops or 41 casualty stretchers
plus medieal attendants, and tea helicopiers of this tyoe can move
the entiee payload of 8 Cub vanspon Tecrical 55Ms and 4 wide
vanety of wheeled and 1acked vehicles may be camed externally,
and a Z3-mm cannon is usually mounted in the extreme nose for
ruppressive hre




MIL MI-8 (HIP-E): Used in lorger numbers than eny  othaor
nelicopier type by the Soviet forces, M serves as both a wtlity
transport (Mg O and assaull ansport (Hge-EJ tha lates kaving
Bisen descrrbad ag the waorld § most heavily armed hedicopier, Hg-E
faatures a nosa-mounied gun and usually riple waapon - carrners an
outriggers capabde of carrying 198 rockets in s pods and lour &7 -4
Gwalfer [H-haming muossibes, BUt as many ag eight ardnance cariars
par zade in two rows of four have been apphed

MIL MI-24 (HIND-A): A formedable armed assacli helicopte ol
wlich several hundred serve with Frontal Svation Armies based
around the Soviet Unon's Europsan pedphery, Hing-A accom
modates s coew af four and & sqguad of esght fully -eguippad troops. A
12, T - i gun & mounted 0 the mose, and the auxilibry Sings cary
pyions for four rocket pods. whalg rails for fowr Swaiter anti- armir
rissles are attached to verbcal wingiip extensions. Expon madel
carres 1hie less sophisncated Sagger anti-anmour missile.

MIL MI-14 (HAZE): The siendard AY-MF shore-based anti
subwmarme helicoptar. Hare was denved from Hip and features a
boat-hull planing bottom and- sponsons providing  amphiious
capabslity, but relans the powaor plant and dynamic componants of
e gl Behcopiae 1 oendy Be assumed thatl Aars Bas internd
Howage Tor ASW 1orpedoss and depth chamgies search redar 1S
mounied bEnsath the noss andd 8 sonar | bod @ stowan benaath ihe
tailboom rool

MIL MI-24 (HIND-D}): & denvative of Mind-4 with an annrely
redaesignead lorwand I’Ll:’..-l:lﬁgr-_ MHing - s optirmissd for the gunship
thbe and hes tandem sialions lot the witipona aperator (in tha
grtreme nosa) and pedot seth ndweicdual canapies & four- baorg!
GE-HIF'-I]-I:'.I'E:E |EII'-';|E'-I'_EII||‘_':IE' rmac e gim & maunted om an alsel chn
turrel. 32 rockets of 55-mm calinre arg carmed 0 each of fouwr
undarsireg pods, and the wingtip rals can carry Tour Swarfer or
{Hng-£) launch-and-leave bypo Soral ant-armaour missiies

MYASISHCHEWV M-4 [BISON-C): The definttive varsion of the
M-4, anginally conceived as a strategic bombsed, Bisan-C §till sarves
in the ocHensive ride 1n small numbers with Sowviet Long-Renge
Ayiatian, bul mast now operete in the tanker rdle, as do also tha
earlier Sison-A and -8 versions. Between 70 and 80 Eisons and
beligvad 10 remain in service, the intarnal hosa-and-reel mefualling
unit of tha tanker model being compatible with Sackfive as well o
with Bears and Sizons stll configured for affensive miles

SUKHOI SU-TBMK (FITTER-A): Although now largely dis
placed In Frontal Aviation regiments and phasing out of other
WarPac arrarms, Fitter-A, which has seen 21 vears of V-V 5 sorvicn as
g ground attack fighter, still possasses soma numencal iImportanca in
11% 51 - Y BME version despiie cbsolescencs, but is likely 1o have given
place 1o its vanable-geometry dervative, at laagt in fresd-ling wnels
doployed in the West, over 1he nexi veéar, The tandam bao-sear
Frai ning version o snown as Slaoink
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SUKHOI1 8U-11 (FISHPOT-C): The limied all- weather Fishpor-
C inlerceplor ramains in servica with the Air Force of the &nt-arcraft
Defence (IAP-VD Strany) in steadily diminishing numbers, having
largely given plece to Flogger-8 and other types. Carrying o pair of
AAMs and lacking cannon armament. Fiafpot-C will, ke its close
relative, Fitter-A, probably be phased out over the next year, Evalved
from Fishgpol-A (Su-3), Fishpo!-C has seen & dozen years sarvice
with the |&P-V0 Strany,

SUKHOI SU-17 (FITTER-D): A variable-geometry derivative of
Firter-A fulfilling the close air suppan, battlefield imerdiction and
countarait rbles, Fitter-0 1s one ol several versions of this sircraft
(incleding Fiater-C, -G and -H) and has a laser targel seekir banaath
a lengthened nose Export versions with differing equipment
standards have been refermed to as Su-20 and Su-22, and the v-g
Fitter is used by AV-MF for limited anu-shipping strike and
amphibious operation suppor.

TUPOLEV TU-16 (BADGER): Cespite its considerable age —
having antered sarvice more than a guarier-century ags — Sadger
still retains its importance, with upwaerds of BOO fulfilling & variety of
roles, from medium-range strategic bombing, enti-shipping attack,
maritime surveillance, photo and electronic surveillance, 1o flight
refuslling. About half of the Badgers now in service Tulfil various
maritime missions with the AV-MF, The drawing depicts the Elint
Badgar-F.
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SUKHODI SU-15VD (FLAGON-F}): Mumercally the most exten-
sively daployed home defence interceptor, with upwards of 1,000 in
sarvice with JAP-VO Strany, Flagon has been produced in a numbser
of varsions, the last of these built inguantity being Flagorn-F. This has
a more advanced radar than earlier models and it may be assumed
that it now carries a pair of more advanced A8Ms than the AA-3
Arad, which, for many years, was stendard srmamaent of this all-
weather lighter

SUKHOI SU-19 (FENCER-A): Having now served with Frontal
Aviation for some six years, with upwards of 250 being deployved a1
bases in western Military Districts, Feacer is an extremely potent
two-sasi ground anack fighter and recant reference 1o thes type as
the "Su-24' suggests that it s now being offared for export [possibly
with o less sophisticated squipment fit) to selected countries. Fencer
provides the FA for the fiest time with the range and payload
capability for desp-penatration interdiction missions

TUPOLEV TU-142* (BEAR): Devaloped contemporanscusly
with Badpar and phased into service only 8 year or 5o later, Bear has
proved almost as versatibe and equally ong-lived, new versions (ag,
Bear- G with revised, elongated nosé) continuing to appear. Some
200 remain, with tasks ranging from strategic bombing (Tu-95) w0
missile targating, alint and maritime surveillance (Tu-142), *The
dessgn bureau designation is usad here owing to latent doubts as to
cormect sarvice designation, Ilustrated is missile-targeting Sear-0.




TUPOLEV TU-105* (BLINDER): With about 150 in service with
Long-Range Aviation in reconnaissance-bomber Bfnder-4 and
missile-carrying 8fnder-F versions, and upwards of B0 marifime
recce Bfinder- Cx with AV-MF, this warplane has not been one of the
maora succassiul of Soviet warplanes, lacking the desired range with
ioad capability. *Like Hear. latent doutns as to Blinder’s correct
service designation have necessitoted use of the design bureau
designation. IHustrated is the Shrder-A.

TUPOLEV TU-22M (BACKFIRE-B): Referrad 1o by the Sovier
delegation during SALT 2 treaty 1aiks as Tu- 22N, Backiire- 5 serves
with both Long- Range Aviation s & strategic missile carmer and with
AV-MF as a moriume reconnaissance and atteck aircrafi, the
approximately 150 aircratt of this type 5o far deliverad being divided
about evenly between the twao. For the anti-shipping rila a pair of the
new AS-6 Kingfish 150-mite (240-km) range missiles may be
carried,

YAKOLEV YAK-28 (BREWER-E}: Derved from the Srewsr-A,
& and -C tactical artack aircralt deployed by Frontal Aviauon
betwesn the mid- sixties and mid - seventies, the Srewer-£ variant of
this supremely versatile warplane remains in sarvice as an electronic
countérmessures aacor aidcraft. together with the photographic
reconnaissance Srewer-0. The Brewer-£ has an active ECM pack
bullt into its weapons bay, the Brewer-0 having a similarfy-housad
CBMETs pack.

TUPOLEV TU-126* (MOSS): An airbormne early waming and
control system (AWACS) aircraft derived from the Tu-114 Cleat
commercigl ransport now phased out, Moss is believed to as yet
possess only fimited affectiveness over water and 1o ba rolatively
ineffectual over land. It is utilised in conjunction with LAP.VO Strany
interceptors and about a dozen are reportedly in service *Tu- 128 isa
design bureau designation, the service designation gs yet being
uncertain,

YAKOVLEVY YAK-2BP (FIREBAR): With probably in excess of
200 remeining in service with IAP-VD Sirany, Firebar tandem two-
seat interceplor equivalent of Srewer was first deployed in 1963-64.
It may be assumed that the two AAMs normally carried by Firebar are
of & later generatian than the Anabs with which it was equipped for
maEny years. but it may be assumed that the days of this fighter in first-
line service are now numbered and that it will be withdrawn during
the course of 198182

YAKOLEV YAK-36MP (FORGER-A): Combining a vectored
thirust lift/cruise engine with fore and aft lil engines, Forger-4 (s 8
single-eaal shipboard air defence and strike fighter cumrently servimg
with AV-MF units aboard the carriers Kiev and Minsk. Forger-4 is
rastricted to VTOL operation and hes no atack radar or internal
armamant, four underwing pylons being provided for ordnance. A
tandem two-seat convarsion trainer, Forger-8, has a lengthened and
drooped nose.
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LOW=LEVEL OVER THE UK

The number of people in the United Kingdom who
hoar and see low flying military aircraft is increasing,
and the noise produced by the present genaration of
aircratt inevitably causes a degres of annoyance and
disturbance to those on the ground, The guestion is
often asked, therefore, why does the RAF fly at low
leval and why can't it do so only over unpopulatod
areas? The purpose of this article by Sgn Ldr & H
Jonas, RAF, is to explain the need for low flying and
the precautions taken by the RAF to minimise
disturbance to the public.

oW fhying 2 of fundamental importance o the QpEEfatiana
L afficioncy of the Royal Air Force Az part of NATO. the Service's
promuadry rdle is 10 maintam peace by remairing sufficiently steong (o
deler any potential &nemy fromm overl dggressian. For this policy of

determrence 1o be elfectes, theé BRAF must have the abdbiby to hit back

wwiltly and sccurately. During the last few years, the development of
radas and ant -airgralt missile systemd has graatly increasad the rmshks
[0 BorCTall anacing al madium ar fegh levals
deiamrence fall, the RAFs sinke offensivie suppart and
reconnaiszanca arcreft would nead to be Newen a1 bk gh paec and st
vary low level 1o Da able o pensieate and evede Tha
sophisticatod dofonces of today

&5 an altermalwe 1o 1he present policy of continuows low-level

Thieretore, showld

wttack

flving practice, il kas bheear suggested that the RAF should camry out
Intensive traiming pdogrammes, &t ihe ¢ =ights and spEds 1 wold
nmod fo wee mowar, only Bf pernods of heghiensd int@mations
tianmicon. Thems are two drawbacks to such a palicy: first, 8 s unlikely
that there wolld e sufficient waming time 10 mownl & realist
traiming progrenme and, - secondly, such treining initiated ar a
maoment ol tensan could Be interprgded a5 8 degree of escalation and
tharefore e ruled as unaccepiable on political grounds. Standards
achirvad In peacatime are (hoss whech the BAF weould need 1o wsa of
tirvar want to war, the Service, like the nation o oowhole, most obowve

il bi# seen 10 be LHE Te 1

T RAF 5 curreit and futuve generations of combal arcealt incivdes five fypes comatted to aperations at hgh speod and fow feved They
ctude (lop) fe Buccansesr, of wingl here are dorrenlly three sguadrons based i phe UK, and rhelow) the Tornadn GR ME T, ile firsi
aperatione wWus on wiich wil bagin fo foetr williin the nexr 12 manhs, to replace Buccaneers and Valcans in the low-level! strike rdla

' E
L= 'S
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1 depend maora on
B, must train as
ideally, thar . S &rcTe should train al
pd=s of well o =18 } 3 kmh) and at heights around 1
m) above g d kewvel Howsdrvor the sesultant n
by peopin on the ground would be w
I"'|“| glime frmning & therelfon 1 yEted &7 2lovwiEr
gamaratly not balow ] L fB m) ' LIRG & COmpromisn
L f v d - i 03 i, II|-_| I safafy and II|-|- | ol
1d disturbance wich # 1lying can inflict o
PE TEMEng 8 requitement o permil suitably e
proficient crews 1o do some fly ng bel FE0OH | Bl I.n.n. .:ll"-l]
atthough remots and very thinly populsted parts e Lnited
1 e oCCas y baen wead for such train e magor
riities during the last two years for practice at oparationally
baan in Norlh America
aand " Maple Flag™ in Northan
portunity 1o iry o 3
atl
againsl '1|:.1l.|I'

Operating a
demanding, and it i 1ah" omg for alrcrews
and the last few points of “fine tuning ™ that can make 1!
cperaticnal success and failure. f crews are 10 acouira ©
lis and develop and maintain their opera y
they nead regular and rea

W support, tactical routeing boe
& dalivery

ﬂhuil:ﬂ of terrain
The RAF has considered the possibility of eonducting m
traiming in tght simulators, but Th it s1ate of The art
rgalistically simulate coanditions rEg e fior l:-F-E'Eler;I At low level




ower representative termaim with this necessiny depth of wision and all-
round field of view. Low flying ower the sea does not provide
wooribeaknle training except fof (oS8 sguadrons with a mantime riila
nor 1% thare much scope for “exporting” more of the RAF's low Tying
elnew e, Apan fram tha maining done by AAF Garmany squadrong,
opportuniies on the mainland of Europa are restricied 1o NATOD
exarciges and occasional squedron axchange wisits, ance the
crowded airspace and popuolation densites thems poss gimils
problems to those axpaenenced at home

Same use 15 alrepdy made of the large, very sparsely populated
argas jn Canada and tha Unied States, and an increased use of such
owBrssas areak was currently being investigated whan this article was
writien, but any large-scale treining in Canada or alsewhens wiould
be a costly undemaking @ finencial, manpower and logisna Tems
The RAF has concluded, thereforo. that, whibie it musi conbifiee (o
axplore and exploit opporunities for low flying Bbioad, i1 will neve
be possible to carmy ot Tha majority of its low Hying ovarseas, Thassis
nig alternative but 1o make the Best use poasible of United Kingdom
arspace for the essantial low flying training

From the nose disturbance point of view, it would be ideal if sl
low fiying eould be perdormed ower uninhabited areas Unlos
funately, thare semply gre not enoogh areas in the Linited Kingdarm of
the size te permit flying at high speeds for long ancugh to e af any
real fraining velue to ihe crows of the cument cluteh of Somber
aircraft, and the armangomants for low fiying keve Deen revised o
maka the necassary provisian for today's aperationsl neads. Priarto 1
January 1979, the UK Miltary Low Flying System comprised &
mumbar of small areas joined by a network of namow link routes. Mot
only did this produce considerabde concentrations of noise and
tharefore an unfalr burden on cenain parts of the population, but tha
reatrictions ol the system led to alreraw Familianty ahd progressively
reducad tralining value for low flying, The prasont, larger, syslem wias

tharatore devisad 10 spread the lpad more evenly by reducing the
noise concentrations of the provious system and 10 provide more
Heathility for airceew ag well &5 giving them mom offective low flying
g

The structure ol the sysiem 18 shown on The ACComDanying map
Although most of the United Kingdom s now available for low flyving
down to 260 7 (76 m] sbowe the surface, cermain areas amg not
normally wsed, First, military low fiying does not teke place in
controlled airspace or over major contres of population (thess are
called awoidanca arsas), nor does it noemely ke pace 0
promulgoted dangor aroas. Those pre all coloured md on the map
secondly, some shightly less densely populaied areas are Necessany
1o bllow acoess belfow cloud from ong low thang areg 10 anothar
Fhise are lesmed 1ranat ardas {codoured yellow on the map) and are
nat ovarflown balow 1,000 f1 {305 m). In principle, the rest of the
countty is available to the RAF for low flving

However, although the axient of tha remainming arspece |ooks
considerable, aircrews have o avokd a myniad of mestricted arsas
Flying over the larger towns is prohibited, as if o5 alao n the dicininy of
civil and military airfialds. air traffic contral fones, ROSpTEIS. BIoMIC
onergy installations and many other places. The longer this list
gronas, e more constictied the remaning aifspace becomes In
archet jo pevent a Eiurm 1o the problems of concentration of low
flying which, s glrsady explaingd, lead to considerable nodso
nuance and degradation of traiming. 11 s essentpl fo use all the
suitebie areas left in tha LUK

The noise problem
The BAF's low flying amangemants pre kepl constantly undear review
in-an amempl 1o minimse nojse digiurbance 1o the public while still
achieving adeguate traimng. Mo more low flying & dons than is
abaolutely assential and the vast majorty of this akes place during

Afthough the photographs befow of (left) 8 Tornado and (right) two FHarmiers wers taken largely for their dramatic sffect, they clesrly
demonsirate the low -level mancewvrey roulinely performed by RAFE areralt in the cowse of reguiar iraiming exercises by squadron pilols
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ey light NOUrs on weekdays only. However, some low fly ng has 1o
take place at weaakends for the benefit of the training requiremsenis of
unes of the Territorial &smy and others who cannot be availabla at
othsr tirmes. A cartain amount of frairing must take place at night, but
this lowe fly N{g Qo8s NaOy normaily oo dur ng the  gueet Fuowrs

bEtveeen 11 pm arnd 7 am Chihae wovs have been considered of
raducing the noise disturbanco, such % allecating Dircrnsws 10 ceram
areas on certain doys, Dut the vaganes of the Lnied Kingdom

woather apnd the viry ng rod winermignis G f Hd 15 Fls

Fi S1AIGN & trdnirkg
programma make this idea unworkable Foe samidar reasons, and
because of the random distnbution of low Thing throughout the
gystem, i1 15 imprachicabla o puldsh schadulas n advance 1or the
risudine day tor day Trsn) ng, However, Spescial axantses which imvalve
actiyity ol an unusuesl nalure oFr 81 widsus
plannad i advands, and on these OCCasions
1% dornd 1o warn the pulales

mes do have o be
gverything practicakbls

A gquestion of safety

There was considerable publicity abouwt RAF apircralt sccodents in
18979 While it was not statistecally one of the botier vears, the total
nerrber of accidents was not significamly groater than suffered in
previaus years, and the possibly more telling indicatar of the acoudent
rate per 10,000 hours flown was up only ractionally. fram 861 in
1978 to 0-62 in 15979, It is sigmbicant afsa to note 1hat very {ew
accidents can be attributed to low fhang, perhaps theee ol the
aocidents in 1379 will eventually turn oul after investigation, 1o hav
been directly associated with oparation of the mrczall &t low alntede

and nod all those were 0 the United Ringdam, Gerainly, if is
incorrect to imply that low flying regresents 3 senous nsk o mambers
of the public. At the date of whiing, the [as; accident direcily
attributable 139 low Hying which inacabved g ovilion 1alahty occurred in
August 1874, The probatslity af & cnaliz a5 & resuli ol an
R&F arcralt accidant compared 1o a
prichability of one in 28,004, a5 a pedestian, of being Killed i a road

accigdiant

1 g kilbes

g abaul ame w50 mellia

Thie piher aspeect of fosw - Bltitudes Thying by midlitery aircrafl that o5 a
puige af pubhc

Froscyuient concarn is the possibility of 3 mid-ai

collision batween military and civil aecraft. 1t must be remembased in
this conmection that, sxcapl dunng take-off-and landing, the vasi
rmaiarity of cowll fying must legally take place sbove S00f (152 m). A
chart s publishad of the military low Thying system 1as reproduced
eres b B0 That civil Gperalods fdw KDoWw Where [hay may expect 10 588
military low Thing sdrcrall For those civil opseators (such as crop
sprayers) who need 1o cperaje baltow 500 6 (162 m) and have CAA
dispensation 10 do se. the routing Civil Arcraft Notsfication
piovides & degree of co-ordination  with
novamenis, theretyy improving flight safety. Undar this system, civil
operators are urged 1o notify their planned activities below tha
3l mimimum altiude 10 one of 11 nominated AAF stations or
prefarably, to the London & Traffic Control Centre {Miltary) The
nformation is then disseminated so that militery pilots can take it into
AGCount when paanning thaer fow f YING aXarcrses

The Ministry of Datence has devissd arrpngements 1o ensurs that
any complainte received are properly investigated. all low level
flights are mcorded =0 thal tracing action can bE aken when
required. If a broach of the mgulations s suspaciad, or 11 damage or
njury has bean eported. a thomowgh myestigelion 1 conduciad by
the RAF Police and the Minktstry of Detence. Toensuns that eperalons

Frocedure milstary

TR

apsimgi e 1o
nvestigating complaints. the investigatons are primarnily comiralied
by a civibian branch of the Ministry of Defenca, which repors direc
to-tha Pariamentary Under Secrstary af Stace for the BAF

For the Toresecable futurg, low Thving wswill remamn one of the
clements of the RAF s military contrbution to the NATO
deterrent To ba credizle (a0 this, The Sarvice needs to achieve the
hrghest standards postibla i peacelime Ccommensurate witn an
wecwptable level of noise nuissnce 10 the public. While continuing fo
munirmiga this disterbance end spread it &5 fairly as possible, BAF
miecs Mkt hiawee the 1acilitees 1o e able to train realistically at low
evel Without constant low iing practice, aircrews of (he present
decade would be like salors who never went 1o sea. In the view of
thoge sngaged 10 Ths eRsential aCtivity the distorbance cavsed by
rilitary lowe flyang is a comparativaly small price to pay for helping ta
mnaintain the peacs. [

af - the system ame kapt saparate from the indnviduals «

gasontia

Wherever heflies,

F

e
e
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FOR AIRMEN

A survey of the development and use of flying boats in the RAF, by Chris Cole

MOMNE the wade-tanging Inler-was gvialron prophesiss none
seamad likalier of fulfilment than that of & goldan future for the
flying boat Military value apart, o was hailed a5 the notural wvehicle
four linking the far-Flung territares of the Brigsh Empirs and operatong
whers aercdnomes et Tew and Fer Bebween. The flying ship
concepl aroused desp emotions anfanced. it mey wall ba, by
Britain's nautical traditions gnd there wes no mone 51 Trng
spoectacie than that of a fiving boat taking off or sailing majastically
ovarhaed
Daspite thie partents of Warld Ware [ a lew Bhyying bost protagornsis
survivad into the lifties — and then suddenly an ea had andad. The
RAF fiew 15 last Sunderland sorties in 1558 and the conl Princess
slumped from the great white hopa 1o 8 great white elephant. Thanks
only to the zeal of & private individual who acguired a Franch
pperated Sunderand after the cosual serapping of all BAF machines
vaung visiioss to Hendon may sl edoane ooe of the last aenal *tall
Snips  wihich q:a{.a:! an era before they wers barn. To tell tha'r BlOn
WE MUSEL go DECE STy YERIS 8nd more
By the cuthreak of the Graat War in 18914 aviation progress had
dspirllisd marly doubits about the seroplane’'s walue For maaofme
opErations, but specialised machines were slow to smenge and most
designers fevoured landplanes with foats (Cseapianes’’) rather than
boats with wings | ||'r'|llg boets”' ). Conmary 1o 8 popular impression
that the fiying boat was a peculiarly British invention, two of the thres
best axamplas availabla in 1914 were foreign. and ronically, the
Bntish design, which picnaerod o formula employed until the 183308
saw only himited service. This was the 1813 Sopwith Bat Boal
ampkibian, with g 27-f (G.4-m) hull and the 18l carred on baoms,
powered by a 90 hp Austro-Daimier or 100 hp Green engine, 11 was
tolloweed in 1914 by a larger 225 hp Sunbeaam-powared version
which achimved TE mph (126 km/h)]. Theaa B3l Boats wore boughi
lar tha ANAS [ Royval Maval & Servece |, aone making the first Bretish
might Hlight from watee: Othersase they craated linke impaet. and
Sopwith thereafter concenirated an hghiers and floatplanes, leaving
develapmaent of the shart hull-and -boom lavout to fareign firms
The RMNAS had acguired its first fhving boat in October 1912, 3
Franch Cromnat- Lévdgun poworod by an 80 hp Gnoma rotary, which
=01 that pattorn Tor smill Siogld -engined machines of the nex $b
vears. The design was developed by Franco- British Aviatson and
early in the war the Admitality ordared the larger 80 mph {129 km/h)
FBA twvpe "B for close patrol work. This had 45-ft (13,7 -m) two- bay
wings, and the 100 hp Gnome pusher instelfation left pifot and
cbsereer, sapted side by side and armed with a Lewis gun and small
bombs. unbothered by the proximity of a propailer. The hull had &
arid the lewvishly-arrutted 1al gave the

shightly concave botiom

machme 8 decaplively himsy appiarance FEAS Imsguenily scoam
bied from Dower againat daylight tip-and-run raidars. but the only
recorded combal viciory was By a8 Dunkirk -based praAmplsE in
Movember 1295 Some 150 FEAs were used by the ANAS

Marg significant wers the flying boats bBilt by the Amancan. Glonn
Curtess, which stood oul among the genomlly unmpressive LS
designg and strongdy miluenced Tulurd trends Sucoresfel Brinsh
demoanstretions in 1513 led 1o the Curniss licence bang acguired by
White and Thompson of Bognaor, whose board included a l=ading
Bertigh sviwtor, Lt Jobhn Cynl Poda Invalidad out of the Nawvy wath
lubesrculogis. Parte had learmed 1o My on 1917, and im 1914 hae laft
whiie and Thompson (6 asssl Lurhiss with s contendear lar the
Diady Mad £10,000 vansatleanne prize. Afer variows permutations
the Curtizs "Amenca” emeanged as a clean two- bay biplena with twao
S0 hp Curtiss angines and an anclosad cabin, wall shead of its ime
with 1tha contest cancelled becausa of the war, this boat's sbahity to
reach Britdin was not tested, and Porte raturned home to be acoopted
nita thae ANAS

Twa imparted S| e - e g reesd Curiiss boals were impressed into
the RNAS, and White and Thompson. the Brtish agants for Curtiss,
mceived a small order lor their own flving boat of similar design
Erown @5 the No 3 Do of these from Calshot vamily attempied 10
raach the Leppelin L3 over Porismouth in September 1916, Fram
The further

18158, whan the firm becams the Mormen Thoampeon Co
developed N.T 28 was widely usad as a trainet

Ciearly the twin-engined type had preater potential and the
admiralty ordered 12 shortly after the outbreak of war, 5ix sant 10
Drunkirk ravealed varnous shortcommgs, and o Apnl 15915 thay want
0 Faloestiowe lor exjended trials gimed at improying the addiional 50
that nad by than been placed on ordss, Pode 0 commend of 1he
basa, had slready operated tha Amarica with some distinction and
was aware of tha problems. Replacemsnt of the 90 hp Curtiss
engines with 100 ar 125 hp &Anzani radials still left i1 underpowered
thowgh soma [pler dalivenes had the 180 hp Curtess. The type was
designalad the H.4, but colloguiadly known as the &menca

To confuse the motura, modified NMomman Ihampaon Verseonms
the N.T.4 and M_T.4a — wers also called Amerncas. Thess retained the
Curtiss hull but had Hespano Suiza engines installed as pushers, and
gemerally claaner lings Thirty were buily, and the N T 4a with 200 hp
Hmpanos had & 10p spead of 95 mph (153 km/h)

During 1916 Pore ineestigated the H 4% lwndamental bl
washnesses, The shallow-V bonoam had poor hyedredy narme
E‘J”':irl'l'lEll'lEE and a ".E'l"l'.'EI'll:'f to fracture att of ihe .‘.I'II_J|I-.' 51ap, HmeTing
oporstions 10 modaraie seas. &fer much gx perimeniatsnn ne fitted a
langer, two-stopped plarming botftom having a despar V. and thus
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(Above) Fernouwih-based F 24 sevial NI2B3 tha First o carry “dargis

painting' This wags the resill of & Sunday marning insoiration fn the

sprweg af THTE by ids odots, Fif Lts Bab Leckie and Gerry Livock, whe

persaraly apebhed e Disck-and-wihite paint scheme  FBeiow)

Curtizs HT2 No BEEE, the Frst Mying boal ta shoot down a Zapmeiin
and later the hero of & classic Noerth Sea roscue drama

protduced the Felistowe 1 {or F 1), With two 150 hp Hispano
angings, the F.1 achisved BEmph (137 km/h) — 10 mph (16 km/h)
fastor than the H4 — and showsad much improved hydrodynamie
bt pour

H.4 shortcomings had not prejudiced &n oeder for 5O of the large:
Curtiss H.Bs, and tha first of these arrived from the USA in July 1916,
Aprart froon semilar bull woeaknesses and inadequate reas armament,
the 82-f1 {28-m) span H.8 was underpowared by its 160 hp engines.
Howewer, substiiution of the 250 hp Rolls-Royvce {(which later
bacame tha Eagle ) transformed flying performance, with a maximum
spead of B mph (137 km/h). and 24 maore were ordered . In this form
{ becarme the H 12, or Largs Amenca, reducing the Hds and M.T. 43
10 Small Amenicas

Boats operational

The H.12 made an operational impact comparable with that of the
Fokker monoplang & 1915, achiowing high success against
submannes and in the unlikely rdde of feppaiin hunter, 1S assets were
g 350-mile [563-km) radivs of action, 8 10.800-f (3 292-m} ceiling,
pairad Leaws guns in the bow cockpit and @ 480-1b {209-kg)} bomb
load: In Apal 1317, the Admiralty evolvad o schame whensby H. 128
were despatchad to flush out reconn oiEEring ;"nj:plrllnﬁ located by
ntercepted wiralegs miessages, Batora tha enemy fully appreciated
this threat to a hithero unopposed North Sea activity, tho L22 was
shot down on 14 May by Yarmouth-based H,12 No B&EE6 Hown by
Fit L1 CJ Galpin and Fit Sub Lt A Leckie, @#nd the L43 on 14 June by
Felixsiowe-basad Mo BE7 T flown by Flt Sub Lis B DHobbsand R F L
Dhickey

Mo BEGS had six subssguent encounters with Zeppeling, that of
& September ending with a classie rescue. The alerted 2eppeling now
comfortably cutclimbed the flying boata, so & hesvily srmed D.H 4
accompaniad 3666 The L44 was sighted and attacked, then tho
D H 4 developed engine trouble and ditched Alighting desgpiie
wombat damaga to pick up its crew, tha H.1 2 was unable to take off in

(Right) A Folixstowe F.§
fiying boat as used by Mo 230
Squadron from Felixstowe
and later Calshot. The woodan
hulls were wamished and
polished; suparstructure, and
the planing bottoms of the

hulls, weara dopad white

{Balow) The Supermarine
Southampton replaced the
F.5 at Calshot in 1925, whare
Mo 230 Squadron had maan-
while bacoma Mo 480 [ Coas
tal Reconnaissance) Flight
they also served in the Far
East Flight, later No 20b
Squadran. 51123 s depicted
a@s a wooden-hullad ME |; it
was latar converted to a
matal-hulled (silver-fimished)
Mk 1l
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The Short Simgapore Hl an-
torad service in April 1835 and
remalned operational wntil
aftar the outbreak of war.
From 1937 anwards, Singa-
porEs were progressively
given a camouflage finish, as
ilNustrated on K&6907

The Blackburm Iria [l 571263
was one of four issued to No
208 BSquadron at Mount Bat-
ten, Plymouth, in 18930 and
was used in that year for a
tour of inspection by tha CAS
of RA&F units overseas. Sub-
sequantly it became an Iris WV
with A-R Buzzard snginos,

NOT TO SCALE

thie hoawvy sea, 50 tased or the Erlgllﬂh coas! uretl fual ran out The
WT weps psaliess. But thanks (o carmiar prgacns The drfting boat waa
tound thres days later

Tha H 125 becerms operationil shorby after the stan of Garmany's
prresticted submanne warfare campasign in Febosary 1917, On 24
April, & Calshol-bazed H.12 inconclusively agitacked the UB-39 off
Parttand, gnd an 20 May No 2663 flown by Fit Sub Lts © R Morrish
and H E Boswall an the Spidaers Web patrol inom Foelixstows sank the
LC-36, the first U-boat destroyed from the air, Between April and
Soptember, fiying boss made some 30 anecks an MNorth Sea U
boais, claiming saveral mone sinkings. Un 28 Se:ptnrrl!.llrr. Hixlikxs S
Dickey achieved tha unague doubile, senking the UC-6 with two swell-
placed Z30:1b {104-kg) bambs.

In 18916 Porte kad designed a substantially brgger flying boat for
long patrods. Spanning 124 f1 (37,78 m} and powered by three 250
hp Baolls-Royces — twao fractors and a central pusher — thi Forle
Baby. as thiz giant was somawhat iranically named. was tho langest
British aircraft cperational s Wosld War | The st was completed
aarly 10 19168, and an 17 May made the cnginal - composiia aircrat”
prpariment, faunching a Brigsiol Scoul from the inp wing This
potentis] mathod of imercepting Zeppeling was not further tested,
Early oparations in the spring of 1817 ravealed the Baby as unwialkdy
and vulnarable, and anfy 11 were built

Whike the Baby wos under tril, Porie adapred an H.12 with a
scated-up version af the F 1 hull 16 produce the F2, with improwved
strength and waler performance, and beam guns 1o CoOver Pravious
blind spots. The definitive F 24 powered by 345 hp Eagles, was
slightly larger than tha H 12, spanning 95 ft 74 in (259,14 m) and at
10,8970 b (4980 k), some 300 1k (136 kg) heavior It was 10 mph
(T8 km/h} faster, with improved ceding and an aight- bour
endurangs

F. 288 ware built by varnious companes and befom tha first of oegrly
100 was delivered in Movember 1917, Pone had produced developed
versiong He captained gn F.2C pratotyvpe which helped 1o sink the

UC-1 on 24 July 1817, Then came the heavier. longer-range F.3
carrying four 230-1b (104-kg) bombs against the F.2As two, but less
manoewvrable and 10 mph (16 km/h) slowar, About 100 ware
deliverad, starting in sarly 1918,

Much wital F-boat work weni unsung, consisting of routime anti-
subemraringe patrals, whiech incroased four-fald i 1he linal year ol war,
The F 258 was capable of surprisingly brsk awvasnée actikon and could
ghsorh pxfansive combal damage Sdcditicnal QuUnE Wera often
mounted. and fighting capacity was well demonstrated during the
weal's biggest seaplane engegaement, on 4 June 1918 Four F.2A4
and an H.12 were patolling off Terschalling when ona F.24A put
down with a broken petrol pipse and taxied tor neutral Holland (wherns
it was beached and burned ). This was a cheromic failing, and tha force
leader, Hobert Lackie (later CAS of thee AUAF) reparted acedly.  our
groatest foes are nod the anemy, but our own potrol pEes

While tha mm&Ening boals wand escorting thi lamia duck, 15
Brandenburg Nostplans lighteds assembled. The H.12 chasad opa of
thase and was driven down, but Lackie scansred the enemy force
with @ head-on etiack by his three aircraft. In the subsagueant $0-
minute combat six fightars ware destroyed or damaged. An F.2A was
forced down with petrol feed trouble — and its co-pilot shot dead
but got off again despite a damaged wing float. and the suraving
boats returned atier a six-hour sortio

&, v imiproneid Curtiss H.T6s wans aperating by the end af {he
wear, oien oificelly categorsed with H 128 pnd F-boats simply as
“Large Amercas” To further confuse wdentification, some F-boats
had open and othars closed cockpits. During 1918 many carriad

flinnl Agnd TRTE, the fhung baars hed bean apersled by ands of the AANAS
Whett the RAF was formed oo [ Aped 1378 by o merger of the R5AS and the
REC, dhe Povaied s sduediddld weirs rediipmibsded dn e 200 dérnsd (e No T
BNAS Sguwanron hecama No 207 RAF. No J became Mo 202 and 30 anl. Tha
navy! anging of the RAF T fying boat force was fo be pepetuared By Hhed
canbnped g by fpuaithons with 200- sener nombers
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begarme fuselige pami schemes, originatad at the spontaneous whim
ol FlIt L13 Bob Lecikwn and {31.-:rl|r Lwock 1o ermulite the “dazrls
pamnting  of warships, and olficially adopted on appreciation that 1
assesind mutual dentihcaton i tha e, and locatson aller forced
alightings

Leggar-known warime fiving boats included a few A0 {Admiaiey
At Departmant) machines built by Supermanne featuring the
woodan monocogque hull designed by L1 J Linton Hope. This woas
adoptad for the Supermanne Baby single-soater, bBualt 1o a 1297
spacification for a seaplane fighter o deal aneth the Garman
Brandenburgs. Prototypes were dlio made by Blackburn and
Morman Thompson, but the war ended balom production decisons
wara reached

A impressaee e war project which exl endedd i PEACEIVME WES
Porie's vast Felizsiows Fury iriplane with five Eagle engines
anvigagad as the ultimate in long-range |'1H-Trr:l| craf It was wracked
in 1999 alier Portis himmgal! lafy this emdica and bis death late that WEAT
aHectnely brought to an and the senies of Felikstowe designs

Another  heavyweight, designed by Fabey to the 1917 N4
Specification and built by widely saparated firms, was the four-
Condor Atatanta, completed in 1819 but not flown until 1923, Two
wary produced, Iallowed by the mm |:|rr:'|-.rEI:| Tianwa The Phoenis Cork
a promising twin-Eagle design, was devaloped by English Elactric as
thi Kingston with Naper Lions and five were construcied. Post-war
aconames fuled out production crders for these aircratt, but thay
performed wusaful researnch funcizons

A significant step was 1akan in January 1978 by Short Brothers Lid
aof Rachesiar, best known tor the sanies of ungainly foatplanes bakt
tof the RMAS Already building Porte machines, the company
embarked on 115 first house-dasigned fiving boat 10 Specilication
N.3. and the Cromarty, with two Condors, appeared m 1937 The
Wickers Valentia was buillt to the same specification. but nwither
proceeded beyond the prototype stage

Post-war developmeant
Im the ovant, a straighiforward F-boat devalopmant, the Filrs o
F & was chosen for post- war senvice with the RAF. Powered by two
380 hp Eagles, the protorype achleved 102 mph {1684 km/n) during
frials i marly 1918 It revertad 10 OReEn COckpils since mos) pilols
preformd un|m.p|:|ﬂ-|,|d vigden, aivd haem -balainced mlsmons increagsd
spart bo 103 f B in (31,60 m) — two feal more than that of the F 3
Some F.2As and F 3s under construction weme convened m F.5
stancard, and because sconarmes dictared maximum use of F.3
parts, production models wers heavier. Top speed slumpsd (o BE
mph (142 km/h} and ceiling was & modest 6,800 fi (2073 m), b
bomb lopd remained four 230-1b (104-kg). Tha number built =
ahbacure, but inall nine squadrons were equipped

Dwring a beiat post-war euphona aver AAF transpor prospects,
ambitinus plans ware made 1o start F.5 sarvices 1o the Arores, USA
and Egypt in September 1918 One gircraft made a 14-houe
endurarce trigl before the project was abandoned. in 1823, two
Malta-based F 55 visited Morth African pans and Gibraliar, but the
bread-and-butter ‘waork was flest co-oparation and anti-submarine
BEEICISEER.

The first RAF flying boat of wholly post-war orgin, the single-
engined Seagull deck-lending amphiban of 1822, markad tha
emorgence of Suparmarine &8 an important military constructor
However, thar company s activities remamned prncipally civil unl
the twin-angined Swan prototype renspon inspirod the Air Ministry
in grder 8 developmen o Specification A 1HZ4. This entered
sarvice in 1925 as the Sowthampion, replacing the F.&

The Southampton was the first major military design of the brilliant
R J Muichell, appointed Supsimarine’'s chin! designaer in 1919 when
gnly 24 and destingd 1o coepte the Spitfiee belom hie untimely death
im 1936 Spanning 75 f (2286 m) and powered by twa 470 hp
Mapiar Lions, the Southampion had a range of TO0 miles (1 126 km)
i maximum spead of 108 mph (174 km/h) and cruised ot 83 mph
I:'I:M- e BT Smaller snd naates than the ald F-bosts, of was a clegn
ard CurvaoEOES PWo- Day h:plarm. ikl the pel@Es. CocK pits in tandem
ahead of the wirsleas cabin, Thee werm gun rEngs in thae moda and.
stagoared por and starboand, (0 the hull 85 of 1he wings 11 had basic
domesnic focihitees and was dessgned foar BESY manTanancs

Mp 480 Coamal Reconnatssance Flight & Calshar received
Sputhampions in August 1925 and demonstrated their eficiency
dufing the sotumn naval exedcigss |n 1920 twa Southampions flew
1o Egyot, wiurmming via Cyprus and Greece, In 1927 the woodien-
hiulled M | was followed by the metal-hulied ME 11, with & rangs of
00 miles {1 450 k). his duralumin bl wes 500 th (227 kag) ghter
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and ehrminated water soakage wineh could increase the weaight of a
weotchen hull by 20006 (182 kg) Maost af the 20-odd Mk s in sgrvice
weere converted 1o Mk 1 standard, and preduction continued until in
all the AAF had 68 Southampions,

Highlight of the Southamptons 12 yeads sepvice was the historic
27 850-mile {44 970-km) Far East Flight of 1327-28 to Singapors
round Austreliz, Hong Kong then back to Singapore, fed by Gp Capt
H M Ceve- Brown-Cawve. The principal object was 1o allow tha RAF
1o gein operating expenance away from main bases over & pariod
lang enowgh o study prograssive problems. ranging from corrasien
to barnacles —these being found 1o incroase take -off pme from 30010
50 seconds. Fowr Southampton lis left Plymouth on 17 October
1927 and had steged through 88 places, with major breaks o
Karachl, Singapore and Melbourne, when they ended their task et
Seletar, Singapore, on 11 Decomber 1928 They averaged B0 mph
{128 km/h) ground speed and the only diversion was over lradg,
whara head winds enfarced an unscheduled stop a1 Ramadi. Thera
were piannad angine changes aftaer returning from Australia, and one
Southampton was shipped ome Tor detailed technical examination,
he:ng replaced on station by the pre positoned reserve gircralt

For reasons which remain obsScure, vwihla F.ﬂqrEl,r anid ‘Engllﬁ-h
Elictric axpertise was kopl alive with protatypes unlikaly to anter
sErwicd the &ir Mimistry treaied Shortg 8t intruders into the asolano
thwing baal woarld, Hawing proneesrad matal qiregsad-skin consirec-
tion with @ landplang in 1920, the company had to wait for four years
before it otlamad grudging approval 1o produce a metal monocoque
hull for thee F.5. Ag the Short 5.2, this performed so well that & metal-
hulied Cromany devalopmeant was ardersd 10 Specification 12/24
appeanng as the Singapore | in August 1926, powenad by two 75
hp Ralls-Royce Condars

Boats by Blackburn

However, the RAF was then sssking 8 more powerful, longer rangs
machine and the prototype Blackburn lns flew a month laten buil o
Specification 14/ 24 with three Condors against the Sinpapoe’'s twa
This handsame boat, with equal span 35-ft (28,36 m) wings was
cesigned by Maj J D Rennie, formasly Pore’s right-hand man, bul
with metal construction becoming respectable the RAF had |osi
intarest in the woodan Irs and similasly-powesred Saunders Valkyne
Naxt came tha metal-hulled Iris 1, and svemually the all-matal ins 11
went 10 Mo 203 Squedron in 1930 when the Condor engina was
neanng obsolescenca WWithin two years the four built wera re-
enginad with B25 hp Rolls- Boyoe Buzzdrds to become Iris Vs

In 1833, the fractionally larger Mk Y1 1o Specification R.20/32
brought! mingr hull and angine installation chamges, an enclosed
cabin and a 37-mm COW gun in the bow cockpit. This became tha
FPorth and four wera built. Maximum weight increased from tha
31,000 b (14074 kg) of the Iris V to 32,500 Ib (14 7558 kg). range

Tha ficst fiying Boal of post-war design to snter RAF sarvice was the

Supertnaring Southampton, one of A Mifchells fat military arcralt

degigns. Abaul 20 Savthampton Is hed wooden holls (below) But

e were converied [ matal-hulled M s fabovey and abauwt 50
tnorg were budlt as sueh
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The signal-sorters

Integrating given combinations of VHF, UHF, HF
VOR, ADF and other recewver signals into a single
interface obviously requires flesability on the part of
an airgraft's Cormmmunication Control Systam
EruIpTant,

Flexibility in CCS

And Hexibility is exactly what the Racal Six-Minaty
Seres CCS offers

These small, highly sophisticated units provide for
the selaction, control and interface of audio signals
from onboard eguipment and intercam

Modular principle

Alrgady in use in military and civil awrcratt all over
the world, the Senes is based on a modular principie
wihich alliows aguiprmeant 1o De custom enginee red to
fit any aircrafl from Piper to Jumbo.
Complete range

The station boxes shown above are just twa from
the complete range, which includes eguiprment
suitable for almast any applcation

For full details of the Six-Minaty Senes, contact
the address below

RACAL ACOQUSTICS for sound communications

Racal Acoustics Limited, Beresford Avenue, Wembley, Middiesex HAQ 1RU, England.
Telephone: 01-902 B991. Telex: 926288 Telegrams & Cables: Acoustics Wembley

RACAL
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The Blackburn company made a ralatively small but important contrbution (0 RAF flying boar operations bebween the wars weth the lns ang

Parth three-engined boats. The iz 11 512683 {above right] was one of the pair bhat made a return flight to Egypt in TR3], carrying fhe then

CAS S John Salmond, on an ispechion af the AR opverseas. AMost nporfant of The Shoret bipfane boals used by the RAF was the
.':'-.-ng.-apu.'e i fabagve |'.E.I'r_,l. ol which 37 anferad servies,

was 1300 miles (& 082 km} wihile bomb load remamned at 2 000 ib
(907 kgl top speed want up from 118 10 132 mph (180 10 212
wrm/hl

The Ins astablizhad now standards for craw accommedaticn and a
ricpidtion for Stundy reliabibity, maintained by the Parth. It made a
low long-range prestige fhghts. but, as the largest RAF aircrafi,
goamed graater publicity rom twa spectacular accidents, naithar
couserd by design faulis With 1an pirgratt built to maintain a sguadron
siriznggth of towr, thir 12-vsir Irs' Parth sagi appaars ag one of the
beast ol -afective axarcmas in HAF hstory

Haverding to the 18204 Shors BAF disnppointments wam
mitigated by Cobham’s notable 23 000-male (37 000 km} Afrcan
survey in the "civilianised" Singapore | Then the companys
Caloutta was s0 succassful with Imperial Airavays thal a military
varsion, the Rangoon, wes ordared whan & largeds. more povesriul
gircraft was needed guickly for air control duties in the Parsian Gulf
which, 10 the Admiraliy's fury, had been alloted o No 203
Sguadron's Southamptons Tha first of six Hangoons entered service
in 18531, spanming 93 ki (28,35 m) and powerad by thres 540 hp
Juplters, the 24, 000 16 {10896 kg) Rangoon had a top speed of 115
mph (186 km/h) and good two-engined performance. Mo 203
5:|uﬂdr|:|r| % roautine work From Basrah was ralioead by 8 19, 000-mile
(30E6T70-km) Mght 10 Malbourne and back by three Rangoons in
1934, Equally craditabile was the return 1o England of all six original
aircraft when obsolescent i 1935

The Singapore saga

Meanwhile, Specification R.32/27 for something betwaan iha Ins
and Southampion produced several three-engined protolypes.
Supsrmaring buile tha Jupiter-powered Southampion X quite
unlike the basic arcraft while Saro offared the similarly-engined
Sevarn, Blackbum's Sydnay monoplane with Eestrels broke new
ground, 2 purposetul air anhanced by a battleship-grey finish
perhaps o reassure naval dighards, 1t achigved B respecieble 127
mgh (204 kmi/h) — bt the day of the monaplane had not amived.
avent, the Amestrey prefecred Shors™ four-e I'I'.'._I-I'I';-d
aingaporg | Nown m March 18930, to three-engined contenders
oitenirg liitke advance over 1ha H.‘rng:l-:’u:'.. Glter vancus changes had
baan made, incluthing BN enciosed cockpdt and replacemant of the
sngha fin ared redder by a triple arrangement, the delimlve Singapara
[ weas ordered in August 1933, and the lirst production model Hew
10 months later

With four 560 hp Kesteats in tandem peirs betweern slightly Swap)
back, singie-bay wings. the Singapor [l was 8 compact, weell
proporticned machine. 1t spanned 90 f1 (274 m} and the 750 hp
Kosirois of lter versions gave 1t a 1op speed of 145 mph {233 Em/h)
M axmmum toke-off waight was 31,500 b (14 288 kg), and range i
10h mih {168 kb wens 1 Q00 mibes (1 510 km

Tha 5:||-'=1:-.||'_'-||r-e! I had a tregee KAF dobut, ons crashing nead
Messing on 15 February 1935 while én route to Mo 205 Sguadron
Seletar Em-gapn-es. equipped six squadrons and operatod 0 the
Mediterranean during the Abyssiean ersds and the penod of the
Spamnish clwl war. They were popular despiie a few marly  tail
incidance gear falures, one causing a hasty desoent an toasmall bbko

L e
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gt Hever Castle, Kent — & featl that can only st wonder in any
lagier-day visitor 1o the site — and another, over hag. being rechfied
by a lash-up repair from the tsl cockpil Singapors production
ceased in 1937 atter 37 had besen built — the biggest run of flying
boats for the BAF since the Southampion. Maost wara retirod aarky in

Short Singapore 111,
Cutaway Drawing Key
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HANDPAINTED SQUADRON, COMMAND AND UNIT WALLSHIELDS

on wood basey 67« 7"
Price £ MBS ncluding WK post and V]
Aaduced prices lor quantities aof tha sama dasign

CRESTED AND STRIPED TIES, BADGES, ENGRAVED TANKARDS
TO SPECIAL ORDER

STILLAVAILABLE RAF DIAMOND JUBILEE

THes, vy Or mWroon £ 60 meluding post
Snuares, red, light blue, derk blus £2-35 including post
Shialds £4-90 including post

Rovalties to the Banevolent Fund

C. H. MUNDAY LTD
£ 8t. John's Rpad, St. John's, Woking, Surrey Teal: Woking (04862) 71 588

ROYAL OBSERVER A -

CORPS ...

. . . . the Service with a difference

ITSVITALWORK....

A network of posts and controls would perform a
vital role in the defence of the nation in the event
il wear,

....AND YOU'RE AMONG
FRIENDS IN TODAY'S
ROYAL

OBSERVER CORPS = _
If you are looking for a worthwhile way o spend Jmn ﬂﬁ sucm'f ﬂf

one evening a week, we have vacancies for men Frh tE D.I: tI'E
ROYAL

and women between the ages of 16 and 55 as
volunteer spare-time members, Allowances are AlR FOHCE
paied for attendances on duty,

apply to: MUSEI-H

For full details write :
THE COMMANDANT Secretary of the Friends,

HEADQUARTERS ROYAL OBSERVER CORPS
RAF BENTLEY PRIORY, STANMORE RAF Musum, Hendon, NW3 GLL
MIDDX HA7 3HH
Or tefephone 01-950 4000, ext 457

High
Performance

Todav's modern aircraft are totally dependent on svstem
fiuids and a large number of high performance

critical components. 1t°s just as well we now
AME have APME Products to provide the
Adrcrall Potens Medin Earepe Lid, reliability that comes with super-clean
Walien Road, Porismauit, P86 0T, Tel: 00708 270901 Teles: 86241 ‘|“-|_d|I b CAnis, h:..Ll; qulic
High Ferforimsi 1Hers I Thimanators, ol pariieer £ S AT

¥ Muids and intake ai

apsd other poodasts for asrcrall and gramand equigenen
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the war, but a few transferrad (o tha ANLAF operatad from Fip antl
18945

Che other impressive Short bipfane  bearing RAF roundels
desErvEs mention the TOO00-Ib (371 T62-kg) Serafand built 1o
Specificetion A.6/28 with six Buzzards, which flew Im 1932 and
achieved an impressive 153 mph (248 km/h). 1§ was something of an
anachronism, and despite early talk of transatiantic capability. made
na natable long-rangs flights and was scrapped In Y536

With the Rangoon serving &5 one stop-gap Southampion
replacement. tha Asr Ministry ardongd a proliferdtion of Types 1o
remaining =sguadrons. First was the Supsrmaring Scapa, o
Specification B.20/31, adgnatly the Southampton 1V, though the
only commaon lactors wepa the 75-11 (22, 86-m) span and staggerad
gt gun eockpets, 1t was 8 tidy singhe-bay design, with two 525 hp
Kestreds mounted on the underside of the top wing, and the 141 mph
(227 km/h) maximum spead was a blg advance. The pilots sat side
by side in.an anclosad cabin, and the roomy straight-sidad hul
provided generous stowaqe space. Desprte sucoesstul complation ol
demanding prototype trals, Incloding a 15 000-mile (&4 740-km}
flight 1o Fort Sudan and back, only 14 swara boilt, entenng Serdca in
15913

The main Southampton replacements, 1the Suparmarine Strancas:
and Sarg London, resulted from Specification A.24/31. Shoss
aiternative angulas "Knuckladuster” monoplans was ruled out by &
combination of fectors including the unsatistactory Goshawk
angines

Tha Stranrass, built in prototype guise as the Southamptlon ¥, was
the last of NMitchall's fiying basts and appears a somewhal pedesinan
creation beside his immortal Spatfite. Nevertheless. the 851t (25,9
m} span two-bay Stranraer was a clean machine, and with fwa
neatly -cowled 520 hp Bristol F‘:ll;;i_t::-.,.s raviduals drving Foirey - Read
mietal propelilersit achieoved 160 mph (268 Kmsh) thie RAF s {asiss]
biplane flying boat. Mormal range was 1,100 miles (1 770 km). The
first of 23 entered seevice in December 1936 and some were (lying
Morth Séa patrals saily in tha war. The exampie now presamnead o the

supermarine’s final de-
velopmant of the basic
Southampton design wias
tha Stranraer. introduced
by No 228 Squadron in
1836 and illustrated haro in
the early wartima finish of
Mo 240 Squadron

A  contemporary of the
Stranraar, the Saro Lon
don also sntered sarvice in
19386 I:w'l'[h Mo 204 Sguad
ron) and was used by Mo
240 Squadron — in whose
markings it is shown hara,
with long-range fuel tanks
on tha hull deck behind the
cockpit

The Superrmarioe Stranvaer was the fast of the company’s biplpne
iying hoats and one of Mickel's last Fesigns (o reach SaniCE
Twanty-thvee antered gerdicd with Mired Boame-based sguadrons of
Coastal Command, from 7536 omwards, a8 lrsl in natursd reelal gnd
siver oope finigh bul fafer acguiring fwl camouflage. as bhis

ilustration shows

NOT T SCALE
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Short Sunderland 111, Cutaway Drawing Key
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RAF Mugsum, however, is one of 40 built by Canadian Vickers for the
ACAF.

The BO-f1 [24,38-m) span London was a twin- Pegagus develop-
ment of the Severn. retaining characlonsic Sam  marrow - gap
sesquipkang wings and a corrugated Alciad bull, Mownted ahasd of
the topwing. the enginas of the M | waes cowlod with the palyganal
Townend fings beeelly in vogue The M 1L with 915 hp Pegisus Xy
driving massive fouwr-bladed wooden prepellars, had conventianal
circular cowlings — simplas to menufactune and probably &3 efficient
Maximum speed was 155 mph (243 Em/h). Londons began
operating In Aprl 1536 and 31 were built, the 10 Mk Is being
restrogpettivaly modidfigd 1o ME [ standard

In TS3T-38, five Mo 204 Sguedron aircraft with Large saddle tanks
migde the List of the great privc-war crases, 30,000 miles (48 280 km)
to Sydmey and back. Early in the war Londons had several hamig
encountars with enemy arcrait, snd they weere flown by No 202
Sguadron fsom Gibraltar unnl 1947 Werlime operations  wene
pianmed on & 52-hours endurance at 39 mph (169 km/h) with oa
200410 (907-kg) bomb/depth chamge load, Compargble figures for
the Stranraer ware 7 2 howrs at 108 mph (163 km/h) with a 1,000-1b
(454-hy) Ioad,

Ay Hying bast sureey must include mention of the Saro Cloud
rpines, the firg! monoplane in AAF sarvice fogr more than a decade.
This workmanlike amphibsan was powsrod by tweo 340 hp &mmestrong
Siddeley Servals mounted above the wooden cantlever wing. 1t was
intraduced in 1933 and 17 weers buill

in 1933 Supermarine produced the Seagull V ship- bormne spoties -
reconnaizsance amphibian for the RAAF, blissfully unawans that thes
uniovaly littla pusher would be built in greater numbers than any
cthar British thying boat. Crdered in 1935 for the RM as the Walrus, its
air-sed rescue potantial was later recognised by the RAF and in gl
744 ware built. Among its numerous nick-names, mostly of Naval
origin, were Pusser's Duck (or Spitfiee ), Shagkal, Steam Pigeon and
Flying Gas Ring — the last 4 raference to the flaming stub oxhausts of
s raucous uncowled Pegasus The Mk s built by Saro, had
veooden hulls to conserve matal supphes The highly semworthy, 45

PAGE &7



Consolidated Catalina IV JX574. carrying ASY radar and
{under the starboard wing} a Lulgh Ligh1, as operatoed by No
210 Sgquadran fram Sullem Voe in 1944

Conadian-built Catalina 1A VA TR3
of Mo 208 Sguadron

i s

fAbove) 4 Sare Landan N of No 240 Sguadren, with lang

r G
saddie fank and wrderaing hombz, ax o0 garnee Fof cogsiel petrod
Wiren e war 81 arTeid.

- d aupermaning Walrus amgfibran

Although offen thought of a5 & Neval arcrall, the Walrds gave
dihinpuished service in the air-ged réscue rdlfe with seven home-
basad HAF sguadions and four i the AMiddle Eazsl (Below] A Sard
Larwick of Vo F09 Sguadren, the anly RAF drit to atfempt o wsa fhis
wndistinguished Hying bost operationally

fi (13,7-m) span Walrus, which crueed at 95 mph (183 km/h),
achigved an unparalieled record of mescue work, much of i1 m
atrocious weather

Enter the Sunderland

And 5o o the most famous Thing boat of all, the peerless Shor
Sunderland, which established new neconds for long service and
vaisatility, Tha popular balief that the Sunderland was simply a
military wersion of the C-class Empire Boal 15 nob Stnctly troe,
Unimpressed by the ponderouws Sarafand, the & Minstry had issued
Specification A.2/33 calling for something smaller, with comparable
af bBener performance, savaral months belfore |rr||.'|E'r-r|| Atrways
approached Shor Brothers for a flying boat 10 cpafale the new
Emipite A Mail schoma Tha company decided upon B Common
design

[he Sunderland prototype was ardared in 1934 bat the C-cless
hoats were given prionty and the first flew in 1336 Al Minsiry
forebodings ower the high wing loading weare dispelled when the
ingemous Gouge flaps helped i to got arboine i Rall the time
stipulated for the Sunderland. By following the C-class, the
Sundertand benafited from design refinements, notably the knife-
gdged rear step which reduced drag. It was also slightly larger and
the cantrol cabin wes moved back to allow for 8 bow tusrel. The
batated abandonment of a nose- mounted 37 -mm quick-firing gun in
fewour of increased tail armamant shitied the CG and required wing
gnd stap slterstions to b made on a developmant Batch of 17 aircrafi
ardarad in 19346, The unmedified protatype hirst New on 14 Ooiober
1537, the firsi development aircraft on 21 Aprl 1938 and twao
sijuadrons were eguipped by Septembser of 1hat  year Saon
glterwards the Sundedand’s only competitar, the Perseus-engined
Saro A3d, wes abandoned whan (he pratotype cama (o gref

The Sundarand Mk I, powered by four 1,010 hp Pegasus XX[s,
spannad 112 1 9% in (34,38 m) and wasghed 50,100 ib (22 725 kg
Maxsimuwm speed was 210 mph (338 km/h) and at 132 mph (212
k) endurance wios 12 howrs. The 2,000-1b (807 -kg) bomb load
weas camied injernally, (he racks exienoding IhJuugh bl PENSS urdeT
thie weing. MNase and il fummets, wath Ssingle and quadrupie {3 3-in
(7. 7-mm) guns, were supplementsd by two manually-cpersted
b gquins of the same calibeg, The Sunderland offersd speciousness
hithuerio unkawn in militany airciafy, gnd below the flight deck was a
weard room and galley. The bomb room and a small workshop iay aft
of the wing, and o cat walk gave access (o the tail turret.

Fallonwing produceon of B9 Mk {2 came a hatch of 43 ME 1ls with
two-stage supsrcharged Pegasus AVINs, intreducing the dorsal
turret, improvemants to the rear turret, ASY Mk 1 rader and increased
all=up wanghit



A modified planing bottom which mduced drag at the expansa of

hydrodynamic performance charactesisad the ME 1l of 15941, this
tieing the main production version, with 456 built. Dunng servica
soma ME LS gaited mssr armament improvsmants n Hour-gun

mose urrel, invaluablé for tackling surfaced U-poats, snd 5-in
(12 T-mm) gunsin additionsl galley hatches — sacning the Garman
name of Stachelschwein (porcuping). Cruising andurance was
increased to 1334 howrs

The Hercules- powered ME [V was virtually a new design, reguiring
protracied development, so the shor-term need for greater powar
and rangs was mel by giving the basic Sunderland 1,200 hp Pract and
Wihitney Twin Wasps, 10 becomes the ME WV, with deliverias staring
early in 1945 All-up weight increased to 65,000 Ib (29484 kg) and
cruising anduranca to 15 hours, while top speed of 213 mph (343
kmi/ B} owae 1 Dmph {186 km/h) better than the ks | and 111 The 150
bty Brought total Sunderdand producton to 739 goarciuding the
Mk Y

A much modiled ME IV appeared in 1945 a8 the Seaford and
ungergent squadron trigls in 1948, However, the Sunderland Y was
considerad adequate for post-war tesks and the aight Sealords weare
comverted as civil Solents. Earher tha mverss had happened, a fow C-
and G-class boats boing impressed into the RAF for anti-submanna
and fransport duties

Seldom seen nland, the Sunderland made less publse impact than
the famous fighters and bomibers, but has a secure place amang the
all-time great arcraft. Operetional headlines came early in the war
when twia Sundorignds picked up 34 survivors from the torpedoad
Kenmnglon Couwrl. January 1340 saw tha first of 31 L-boat sinkings
credited 1o Swnderlands, and thame wWens many gatlant opan-sea
rescues and notable victones over anemy fighlers. Thay llew mone
than 1,000 people out of Greece and Crete — one alone packing in
g4 — and in 1344 evacuated 509 sick and wounded Chindits from
brhind angmy lines in Burma

After the war Sunderdands mantaned ranspor sarvices for the
gEcupation forces in Jdagsn, and operated throughouwt the Kormsan
conflict af 1850-53 In 15948 they camied 4,500 1ons of freight and
1.113 passengers on the Badin Air Lift, and in 1961 -54 supported
the Morth Greenland Expedition. In all, 28 sguadrons flew
Sunderlands. and the final RAF sortie was made by MLTAT of Mo 206
Squadron on 20 May 1955

{Above) Tha Shor Sunderland was nof onfy bhe best-Enown of alf

HaF fiyrng Doals; o also sel a recovd of longevity for sarvice i a singla

frant-fine operationa’ eble of 2T vesrs. This post-war photagragh

shows @ Sundedand GA ME § of Mo 230 Squadron; the heading

phate on page 57 shows & Mk | of the same souadron. [Below) "Big

brodher” af the Sunderiand. the mughty Shetland never achisved
production

The Short Sunderland was the most-used of all flying boats to serve the RAF, remaining

oparational in the role of maritime patral from 1938 to 1959, (Below] MLBEB was a

Sundarland I, equippead with ASY radar and shown here as usad by No 230 Sguadron inthea

Indian Ocean area in 1944, [Bottom) Sunderland | N3029 as used also by No 230 Sguadron

for oparations in tha Maditerranean area, including the evacuation of British personnel
from Greece and Crete in 1541,

NOT TO SCALE
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Consolidated PBY-5A Catalina Cutaway Drawing ey
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While the first Sunderdands were undar construction, Specilication
E 1 /3% called for & Stranraar and London replacempnt wiing tha mosi
porwarful engines avaitnhie. bul the autcame proved & falure Tha
neatl and compact Saro Lerswick, sadth teen 1,375 hp Brisiol
Hercules, looked good, but looks proved deceplive. The long planing
bonom emphasised the dapth of hull, which im turn made the BOf 10
in i 24.84-m) wing appear inadeguate In fact. the wing loading of
33 5ib/sg i {1636 kg/m™ ) was much the same as the Sunderland s
Though ceri@enly fast thar prototype schesved 235 mph (378
kmi h) it showed undasirabde handling characienstics which
modihications fimled o cure From the summeas ol 19389 Lepaicks
pperated sporadically in Nos 2089 and 240 Squadrons, at leest five of
the 21 built being lost fram various caesas, and thay wara withdrawn
in 1942

The remarkable twin-Vulluse Blackburm BE 20 1o tha sama
Spacification featured a metractoble plamnng baftom 18 combknde
adapuats water clearpnce Tor the pr:;pﬂ“&rﬁ. withe samall leontal area,
and top speed was estimated a1 288 mph (463 ken/R). The sysiem
woorkad, bl -L'II."H-H',.' much development was necassary and the
project was sbandoned aftes the prototype crashed in Apsil 1940

Early warning of these problems promplad second thoughts about
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fAbove) Designed 1o Supersede the Walriss W WS i sharedr

many leatures — the Supermaring Sea Otter was the last biplans to

anter RAF servce (late 15843), aithough not the lasf in service

fBefow Tho Supermanne Sedgull arnphebien, 8 posi- war desgn
il aee frod rofesd hevond fwo POl p Des

an American type that had been rejected &s too slow by the 1938
British Purchasing Commission, the Consolidated PBY-1 usad by
the LS Mavy ance 1336, AAF evaluation of an exampla bought in
1838 lnd 1o an initial arder being placed for 30 of the PBY -5 varsion
with e Twin Wasps., Given the RAF name Catalina, s chief
festuies wers the broad, seaworthy hull and pylon-mountad 104-h
131, 7-m}) wing with retractable floats The gquoted 190 mph (206
kmi'h) maximum speed was ganeraus far an arcralt in Tull swar trem
agnd opstational cruising speed was 115 mph {185 km/h) Howeyer,
the Catalina’s main asset was s greal endurance. A1 madimum tako

ofl wenght af 34,000 b {15422 kg), patrals of 15-20 hours were
commonplace and with exwe ankage iy remained airborme for @7
HoLurs

Production of the Catabine and Canadian-buiit Canso totallid
3,250 — moma than any other flving boat, From 1941 some 600 were
wsed by the RAF. mosthy supplied throvgh Lend-Leass, and ihey
anuipped 22 sqguadrons in varouws parts of the werld

While the Cataling's endurarnce was involuabie tor convoy work, 115
alow speed and pumy armamant bieft i@ highly vulnssble 1o suraced
U-boats. Twa Cataling pilats, Fii L D E Hornell and Fg OFf J A
Crulckshank, won VCs for pressing home sitacks and sinking U-
boats despite coppling damage and sovere crew injumes. The single
0-303-in (7,7 -mm] bow gun and pared weapons of the same calibre
arasinglae -50-in (12, 7-mm) gun in apch afl the baam blisters were
egually inadequate for faging ensmy hghters. A Catalina highlighi
wias the spotting of the SéEmaerck in May 1941 prior to her destruction
oy naval forces

The four-engined Corgnado from the same manufacturner #lso saw
E&AF sereicn, bat only 10 of 32 allocated under Land- Liease whiera
deliversd, and used as ransports rather than the patral mission for
il h Thay Wars |.1-|‘.~R|gl1E-l:|

A litle pubslieised wartime aircraft was the Suparmaring S CHter
riscue amphilsian, intended as a Walrus replacement. th prololype
fimw in 1938 and production models eventually appeared in 1943
With an B5E hp Bristol Marcury installed as a tractor, 11 had beites ol
rowund perforrnance than the old Shaghal and did valuable work 1
ihe Fair East. Production fotalled 290

im 15945 it seamad inconcavabie that the ending of Warld War ||
nad finished the long line of RAF flying boats, But sadly this proved
the cese, and naithar tha 1.25.000- 1k {56 700-kg} Short Shetland nior
tha single-enginad Suparmarine Seagull amphibian was chosen fo
sangica. Mor was the beautiful Sarg &)1 pain-jet single-seat fighter
which, in the hands of Gaclirey Tyson, shaiered the image of fiving
boats as stately vessels lor stalid, pipe-puffing  introverts, His
remarkable asrobatics hypnotised some spectators at the 1948
SEAL show, moving ane popular magazine feature wrilor 1o a
graphic descnption af the linle flying boat's take-off from the
Fambaraugh rinwiayg !

‘Warld War |l developmenis foreshadowad the demise of the large
fiving boat, Landplanss crossed the ssas with great regulanty and
{lew Troam Liny, remate air-strips activated with less affort than a lake
ar riverside hass. Adapred bombers performed lang-range moon
maissance 1asks previously considered the exclusive provinde of thib
flying oat. The landplans philosophy continued in peacetime with
thae Shacklaion and Neptune, |n commeruy opacations the switch 1o
landplanes was egually decisive. and the flying ship of tha ald
prophets seems lost for evir unless salvaged by fanciful future
cirowmsiances such as banshment of arports 16 The coast o coincide
with scme radical changi in arcralt design oF propuiscn

One of the most drametic Nying boals ever conceived, the Saro A, 1 was & single-seal jot fghter, developed to mest an RAF Speciicalion
dravwr up when i reered thal a profonged war was o progpect o the Bacilie with g many opportunities for water- based oparaiions. Theee
profalypes were D't
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Ourbest tothe RAE.

The first of the RAF’'s 33
new HCMk]1 helicopters. . . the

Boeing Chinook . . . 1s now flying
and will soon be delivered. First
flight took place on March 23
1980. A variety of tests were per-
formed, with all systems check-
Ing out.

The Boeing Chinook was
selected by the RAF after a long
and careful evaluation. It will
give the service signmficantly
increased lift capacity and versa-
tility in support of military
MISSI0NS,

In combat, these highly flex-
ible helicopters are unexcelled in
providing fast response and
logistical support in difficult situ-
ations, Their NATO compatibil-
1ty makes them particularly
useful for combined missions.

By acquining this proven air-
craft, the RAF leads the way in
preparedness. No other helicopter
matches it for rehiability, perform-
ance, and all-around versatility.
With the HCMk]1 . . . the Boeing
Chinook . . . our best truly goes to
the RAF,
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