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MARITIME OPERATIONS
RAF MUSEUM, HENDON, 7th APRIL 2004

WELCOME ADDRESS BY THE SOCIETY'S CHAIRMAN
Air Vice-Marshal Nigel Baldwin CB CBE FRAeS

Ladies and Gentlemen. Good morning and welcombeeadcently
refurbished Close Brothers Military Services Leetiheatre. It is a
privilege for us to be amongst the first to usenitieed it will not be
formally opened until next Tuesday. It looks so tmmable that | can
see already that the afternoon speakers are goihgve a particular
challenge. As always, we are grateful to Dr Michkepp and his
colleagues here at the Museum for letting us use facilities yet
again.

| am delighted to be able to introduce Air Chief rsfaal Sir
Michael Stear to keep today’s show on the road beigan his RAF
career as a National Serviceman, teaching Chirefere going to
Cambridge. He finished as Deputy Commander in ChbfeAllied
Forces Central Europe. In between, he survived@$®ur with our
President, flew Hunters and Phantoms, with both RA¢ and the
USAF, and commanded Gutersloh when it was a Hardfiema and
Wessex base. He was Air Cdre Plans at Strike Commad®C 11
Group at Bentley Priory and an Assistant Chieflia Defence Staff
and then, of much relevance for us this morning,CAT8 Group at
Northwood. So, he came late to the maritime scereghat will not
diminish his authority today.

Sir Michael, you have control.



INTRODUCTION BY SEMINAR CHAIRMAN
Air Chief Marshal Sir Michael Stear

From our Chairman’s introduction, it may appear theame late
to the maritime role with my appointment in 198923C 18 Group.
In reality the ‘flexibility of air power’” was weltlemonstrated during
my second Hunter tour as the Pilot Attack Instructa No 208
(‘Naval 8") Sgn based in the Persian Gulf. Mardir8trike and Air
Defence both featured in our wide-ranging operatidiasks there.
We were involved in maintaining the operationaldiaass of the
RN’s frigates and destroyers in theatre, attackihdawn, using what
scant radar masking we could get from the coasQafar, and
providing realistic high speed targets for the gamnon the resident
minesweepers firing ‘break up’ shot.

Later, of the two Phantom squadrons which | watif@ate enough
to command, one, No 56 Sqgn, was part of the UKDéfence Force.
At least 90% of that time | spent over the sea. A&C 11 Group |
seemed to spend as much time dealing with the RNdab with the
RAF — hence, | believe | can reasonably claim a gabunding in
maritime affairs before arriving at Northwood!

The timing of today’'s seminar on maritime operagioms
particularly appropriate just three weeks afterriagnificent Service
of Thanksgiving in Westminster Abbey, arranged oy Maritime Air
Trust's President, Air Chf Mshl Sir John Barraclouand attended by
HM The Queen and HRH The Duke of Edinburgh, thestfsuPatron,
and Prince Michael of Kent. On Her Majesty’'s behtddé Dean
dedicated the most evocative memorial, createtienSouth Cloister,
to the memory of those who served in Coastal Condmeamd its
successor formations, after which Her Majesty &idreath.

As the Maritime Air Trust's objectives are bothtuime with and
relevant to those of the Royal Air Force HistoriGiciety, a few
words on its aims are also apposite to today’'sg@dings. Under the
headlines: A Tribute to the Past and our Commitmerthe Future,
The Untold Story and The Unpaid Debt, The Marititie Trust's
ProjectConstant Endeavouwstates: ‘The aim, under Royal Air Force
Coastal Command’s proud motto and Battle Honoutpisnark the
sacrifice and contribution of all those who servath the Command
and its overseas squadrons during World War Twgetteer with its



successor formations in later campaigns, and tonpt® a wider
public understanding of those signal contributidgasthe cause of
freedom.’

Its objectives are, therefore: ‘To advance the ation of the
public in the history of the contribution of landded maritime air
power to victory in World War Two and in subsequemnflicts:

1. by the erection and maintenance of a commemeréatbute
to all men and women who served in or with CoaStahmand
and its successive formations, including those froine
Commonwealth and Allied Air Forces, and others kirty
engaged in overseas theatres of war and conftidt, a

2. by assisting museums, centres of learning aedrtédia in
portraying and developing this record of British ilene Air
Power and its enduring importance to our Nation.’

Enough preamble, it is going to be a tightly packed very busy
day; so | think that we should make a start.

Although Coastal Command operated many differepeégyover the
years, the Sunderland is probably the most icohifi@m. This one is
a post-war Mk 5 of No 201 Sqn.



THE EVOLUTION OF BRITISH MARITIME
AIR POWER DURING WW |

Wg Cdr Jeff Jefford

‘Jeff’ joined the RAF in 1959 as a pilot but (was)

soon remustered as a navigator. His flying

experience included tours with Nos 45, 83 and
50 Sgns and instructing at No 6 FTS.

Administrative and staff appointments involved

sundry jobs at Manby, Gatow, Brampton and a
total of eight years at HQ Strike Command. He
took early retirement in 1991 to read history at

London University. He has three books to his
credit and has been a member of the Society’s
Executive Committee since 1998; he is currentlioedif its Journal.

‘British Maritime Air Power in WW I' in 30 minutess bit of a tall
order so what you are going to get is bound to Ib# guperficial —
some width but not too much depth. Neither do lehamy startlingly
new insights to offer; everything that | have to/ dss been said
before so all | am aiming to provide is a briefresher course on the
remarkable achievements that made the UK the inthte world
leader in the field of maritime aviation by Novemi18 — both
quantitatively and qualitatively.

I need to limit the breadth of my canvas which Il @ by posing
three questions. When?, Where? and What?

Because of the limited performance of the aeroglafethe day,
the operational capacity of early naval air wadtpdemited, so | shall
be concentrating, although not exclusively, onrted capabilities that
were beginning to crystallise by 1917-18, rathemtithe potential of
1915 and earlier. So that is ‘when’.

Although naval air was involved in most of the sdled ‘side-
show’ campaigns, we shall not have time to exansing of these
overseas activities so ‘where’ is going to be havat¢ers, and mostly
the North Sea. As to ‘what’, while the RNAS pioregkithe use of
armoured cars and strategic bombing and flew, wietmight call,
‘conventional’ air operations in France, the caaisiis imposed by the
time available precludes our examining these aspextwhat’ has to
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The Short 184 could lift a 14-inch torpedo, butoperational
capability was then little more than notional. (JBiuce/G S Leslie)

be strictly confined to air/sea warfare.

Having identified what is to be excluded, | needrpose some
sort of structure on what is left so | shall de#hvit under four broad
headings: anti-shipping; reconnaissance; anti-sdbmaand land
attack. If we consider each of these in turn itdtioeveal some of the
difficulties that were encountered, the measuras Were adopted to
overcome them and take in the evolution of theraftcarrier along
the way.

Anti-Shipping

We will do the easiest one first — anti-shippingasy’ because it
never really happened. The potential of the airbawrpedo, using
floatplanes as the means of delivery, had beengrésed from the
outset. But floatplanes, especially the early opesyed to be a bit too
flimsy, apart from being cumbersome to unfold, lturand recover.
The ubiquitous Short 184 was notionally capableleifvering a 14-
inch torpedo, but to get airborne with this 80ddhd required ideal
sea conditions — a light breeze and a slight cimmp (oo little and
certainly not too much) — an engine giving full pawnot always the
case) — and it meant doing without an observercand/ing fuel for
only 45 minutes or so — and even then ceiling wdikely to be much
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more than 1,000 feet.

There were three early successes in the DardanmelleXl5, which
showed that it could be done, but that was it. dmé waters the
German High Seas Fleet sortied only infrequentythere were rarely
any worthwhile targets in any case. Neverthelessyeldpment
continued and the purpose-built Sopwith Cuckooddgbomber was
entering service just as the war ended. The Cuckdb,its half-ton,
18-inch torpedo, did represent a realistic margfest of maritime air
power and at one time there was even a proposaioint a 120-
aircraft strike against the German Navy in harbotihis very
ambitious scheme was probably a war too early tbuffectiveness
would eventually be demonstrated at Taranto andl P&abour in
1940-41"

Reconnaissance

So, let's move on to reconnaissance. Reconnaissainsea was
supposed to be done by fast cruisers with whichRbgal Navy was
amply supplied. The Germans had spent most of irelwvar budget
on battleships with which it planned to defeat Bréish in a major
fleet action. The wheels came off this plan whenBhitish adopted a
strategy of ‘distant containment’ — lurking at aockn the Orkneys,
which effectively blockaded the entire North Sea.

If and when the Grand Fleet ever did leave harlboerGermans
needed to know about it, and quickly. Rather thrgimg to plug the
cruiser-gap with ships, which would take about ¢hyears to build at
a cost of half-a-million 1914-pounds apiece, thpted for very large
rigid airships which could be constructed in absit months for a
mere ‘fifty grand’. The Germans eventually built mahan 140 of
these monsters, about half of which saw servick thi¢é navy over the
North Sea. Their activities were not confined tcornaissance, of
course, and being almost invulnerable to interceptio begin with at
least, their potential as bombers was exploitedntmnt some very
alarming air raids on the UK.

While the Royal Navy had opted to stick with thaditional
cruiser for scouting purposes, like generals wantom see what was
‘on the other side of the hill’, cruiser-based adis wanted to see
‘over the horizon’. The answer, in both cases, ag®planes which,
in the naval case, meant aeroplanes that coulcatgpéom shipsand
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ships that could keep up with the Fleet. Easied Ha&n done at the
beginning of WW | when the conventional ‘flat-topas no more than
a hazy idea. The first three aviation vessElspress Engadineand
Riviera were seaplane carriers adapted from fast passetegamers.
A hangar was provided towards the stern — not artlite helicopter
hangar on a modern destroyer — and they were @dwidth derricks
with which to launch and recover their floatplanes.

It worked, up to a point, although these ships,civhihad been
specifically selected for their 20-knot speed, adtop while flying
was taking place, which meant that they could rempkstation with
the cruisers that they were supposed to be supgenvhich, at the
same time, left the carrier unprotected.

Deck space was at a premium and, largely becaus¢hef
flimsiness of contemporary aeroplanes, the seaptaneer concept
was not entirely successful, especially in thetnetdy rough waters of
the North Sea — although it was not for want aiinigy

The next stage in the evolutionary process waspitalise on pre-
war experiments by constructing launching ramps arumber of the
navy’'s aviation vessels, most of which were 3,af¥thers. The result
was a rather untidy arrangement with the box-lieadar grafted on
forward of the fantail from which floatplanes collé lowered over
the side and a steeply sloping flying off deck fdreeled aeroplanes
erected in front of the bridge and running dowithi® bow.

With up to 20 kts of headway to provide a wind othexr deck there
was sufficient room to get a single-seat fightebaine with the aim
(or perhaps hope) of bringing down a reconnoitrtdeppelin. The
problem, of course, was that, having launchedérg was no way to
recover a wheeled aeroplane and, unless the piloldcreach the
coast, he had no option but to ditch.

In the context of reconnaissance, | can hardly cavadiking some
reference to Jutland. | am no naval historian dedline to enter the
debate as to who won. Suffice to say that the Gfdadt’'s aviation
ship was the 18,000-ton ex-CunardegCampania and its ten
aeroplanes just might have made a significant dmrtton, although
that is not a foregone conclusion. Unfortunatelfhaugh she was
prepared to sail, she missed the order to do seer&ehours later she
set off in pursuit but, sailing unescorted in thed of the substantial
submarine threat, Jellicoe ordered her back ta port
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That left just the four seaplanes aboard the muoadller Engadine
sailing with Beatty's cruisers. She was eventuatlyered to launch an
aeroplane, a procedure that took about half-an-aodrrequired her
to heave to. The crew of the Short two-seater, R&itland and
Assistant Paymaster Trewin (the latter's rank plimg a mute
comment on the RNAS’s policy on the provision otlaeaters at
this stage of the w3rfound and correctly identified Admiral Hipper's
cruisers and registered that they were now steedangadically
different course. Three W/T messages were sucdlgsgiassed to
Engadinebut, sadly, 1916-era comms were such thagadinewas
unable to relay this intelligence to anyone elsetunhately, one of the
scouting cruisers had also observed Hipper's chafig®urse and it
was able to inform Beatty.

The Germans had not had much luck at Jutland eithbey
deployed two waves of five Zeppelins each but dalg made any
kind of contribution, of which one was one entirelyunterproductive
(in that it, quite inexplicably, reported a nonsrint concentration of
shipping) and the other inaccurate. | think thathage to sum up the
only participation of naval air in a major fleetiao during WW | as a
missed opportunity — for both sides. The aviatoesenthere, doing
what they could, but the state of the art was mttrgally up to the
job.

Anti-Submarine

Always a threat, the U-boat became a real menadeebruary
1917 when the Kaiser took a calculated risk artddifall restrictions
on submarine warfare, thus provoking the USA irgclaring war. It
was a race against time; Germany’s U-boat captamolsto persuade
the British to sue for peace before America coutimglete its
mobilisation. Shipping losses immediately rosettémingly, almost
doubling to an unsustainable 520,000 tons in Feprane (almost
equalling the 542,000 tons of new merchant shipjinidf in British
yards in the whole of 1916) and peaking in Apritraire than 800,000
tons by which time it began to look as if the Gemngamble might
actually come off. That it failed was due, in sommeasure, to
maritime air power.

The earliest anti-submarine patrols had been flowishore-based
floatplanes, the idea being that floats provideda® chance of
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alighting successfully in the quite likely evert, 1914-15, of engine
failure. If the crew could fix the problem they dduake off again
and, if not, their aeroplane provided them with akeshift life raft
while the sea slowly took it apart beneath theme Pphoblem with
floatplanes, was that they were so very susceptibtbe sea state and
prone to sustain damage, even when operating fretatively
sheltered coastal waters. Their size also redtrittteir utility but they
remained in use throughout the war and they did emakuseful
contribution by conducting inshore patrols.

Flying boats were a much better proposition for teasons. First,
they were far more robust than floatplanes and thetser able to
withstand a battering from the sea. More imporartibwever, they
were better because they were bigger. A Felixstéuz weighed
about five tons, had twice as many men on boasl fésatplane (four
pairs of eyes instead of two) and could carry twice bomb load
double the distance — or remain on station faréong

The U-boats were based on the Belgian coast ané mieir way
out into the South West Approaches via the bottdkmepresented by
the Channel. Air power was employed in an atterogut a cork in
the bottle. This took the form of the famous Spiteb, the patrol
area having a diameter of some sixty miles. Tret fintrol was flown
in April 1917. Ignoring the sort of performanceuigs that tend to be
quoted in the ‘Boys Bumper Book of Aeroplanes’, rgality, a
Felixstowe ‘boat actually droned along at aboutkf6ts so it would
take it an hour to cross from one side of the patte the other and
another hour to get back to where it had startetiforgetting to add
the 30 miles to and from the end of the nearestesfrom its base at
Felixstowe, which is another hour. That comes tedtours all told,
without actually having made much of a ‘searchany allowance for
the weather. Bear in mind that a 30 kt wind ha®msiderable effect
on a 60 kt aeroplane; a 60 kt wind will stop itdéaits tracks.

Each of the forty-seven symbols on the drawing espnts a
submarine sighted and/or bombed (note that | spallif do not say
‘sunk’) during the first twelve months, that is Agril 1918, and the
advocates of the Spider Web certainly believed ithaad fulfilled its
purpose. | think, however, that that is debatat@hout wishing to
detract from the efforts made by the men who flegvpatrols, the fact
is that they did not actually prevent German sulomearfrom getting
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The Spider Web. Forty-seven incidents between 2¢iti7r and
November 1918 but only one sinking.

through and, with hindsight, | think that the effaould have been far
more productively spent on convoy escort. Neveetsgl according to
figures compiled by Douglas Hallam, the original C& the
Felixstowe War Flight, by the end of October 19i8umit had flown
3,349 hours in the course of carrying out 1,073gb&tfor an average
sortie length of a little over three hours, althiotige longest was nine.
The cost had been twenty-eight ‘boats, but onlyiitexs. The average
life of each boat lost was 78 flying hours. Thoggifes relate only to
Felixstowe, which was not the only station to operflying-boats;
another early one was set up at Trescoe, in th#ieSciwhence
another 373 patrols were flown at a cost of threeentives and nine
more aeroplanes. Additional flying boat stationgevestablished later
at Great Yarmouth, Houton Bay, Killingholme andeglbere.

The non-rigid airship was another useful anti-sutinea asset.
Well over 200 airships had been delivered befoeevthr ended when
about half of them were still in commission. Thefemed very long
endurance — the biggest of them, the 260-foot Nogh Sea Class,
carried two five-man crews and routinely stayedfout20 hours at a
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The Coastal Star-class airship C*5 lifting off frdrongside. Note
the size of the ground handling party; twice as ynaren would be
needed on a breezy di{J M Bruce/G S Lesli

time. Despite their rather ungainly appearance,-nigids were no
mean performers and they could certainly managa<ior even more
if they had to. They were not toothless either;ath Sea was armed
with three Lewis guns, to detonate mines, and coaldy six 230 Ib
bombs. They would not have coped very well withadtack by a
‘proper’ aeroplane, of course, but, generally spegkmost British
airship operations were flown within a benign aivieonment.

On the downside, while airships were manoeuvralleugh in
flight, they could be a handful close to the groumvitere they were
very susceptible to gusts of wind, especially wheimg walked in or
out of their large (and very expensive) sheds. ghaund-handling
problem was very labour intensive and, for a lafgiel, could involve
several hundred men. Incidentally, while most ofues familiar with
the airship sheds that dominate the skyline at i@gtan, we may not
all appreciate that no fewer than sixty-one of ¢hbsige structures
were erected around the UK during WW |, absorbingugh steel to
have built a dozen destroyers.

While non-rigids (or blimps) could be frisky close the ground,
they did not require quite such large humbers afdiexs as the big
rigid ships, but they did suffer from another drask in that they
were vulnerable to engine failure. While the lifasvgenerated by
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hydrogen, the envelope’s shape was maintainedriiyl@in in by the
propeller(s). If the engine stopped the ship wosllowly deform,
making it uncontrollable and it would finish up the ground — or sea.

While airships were useful for patrol and reconsance work,
their greatest contribution was as convoy escorene it was, of
course, the convoy system that began to be intextifrom May 1917
that actually provided the single most significaotinter to the U-boat
threat.

There was a second lighter-than-air factor in thé-submarine
equation — the innocuous looking kite balloon. @d)y introduced
to control shore bombardments by naval artillend ased with some
success for that purpose at Gallipoli, the navid kalloon eventually
came into its own for convoy escort work. From 8,8€et its horizon
was about 60 miles away. There was little chanca tfly periscope
being sighted at anything like that distance, ofrse, but the
relatively large balloon was pretty visible to dswarine. Since the U-
boat captain knew that the balloon would be tethdcea warship
sailing in concert with others, that was usuallffisient to deter all
but the most determined (or foolhardy) from makamgattack.

This deterrent characteristic air craft takes us back to aeroplanes,
but this time, land-based ones. If a mere balloonld keep a
submarine at bay, an aeroplane would surely be mame effective.
From May 1918, at the instigation of Capt Roberbyes, redundant
DH 6 trainers began to be assigned to coastal Ipatik. The idea
caught on and the initial handful of DH 6 flightaltiplied to fill the
gaps in seaplane coverage until most of the cazsingland and
Wales were under relatively constant surveillanice. practice, of
course, the DH 6s were almost as harmless as tkebhkilloons,
nevertheless they reported sixteen sightings ofmaumimes and
attacked eleven of them, although, unsurprisinglith no tangible
result.

By late 1917 the early problems with the reliapilf engines had
been largely overcome which meant that, as withlthie6, it was no
longer considered essential for a maritime airctafbe aseglane.
Landplanes, which did not have to pay the weigltt drag penalty
involved in floats and hulls, had a much bettefgrenance, and could
do without the complex infrastructure of tendetigveays, winches,
beaching trolleys and other such nautical paragthern



18

In terms of their effectiveness as anti-submarinerat, Coastal
Command’s Ansons of 1936 were little better thaBlackburn
Kangaroo of 1918.

Even more importantly, landplanes were far lesseqtible to the
weather. Basing his conclusions on the experiereehdd gained
while directing RNAS activities from Dunkirk, in Sember 1917
Capt Charles Lambe pointed out that landplanesdcopkrate on
three times as many occasions as seaplanes. Sindpldnes were
clearly a ‘force multiplier’, the RAF planned totiaduce much more
capable land-based patrol aircraft, the Kangarbe,\timy and the
DH 10. Of these, only a handful of Blackburn Karagar actually saw
service but, as has been pointed out elsewherk,amitendurance of
eight hours and a 1,000 Ib bomb load these airerafe probably just
as effective as the Ansons with which Coastal Cominaould go to
war twenty years later.

Apart from more capable and reliable aeroplanespesquite
sophisticated kit was beginning to appear, nothgtrophones. These
eventually had a directional facility, providing awor more flying
boats, down on the surface, with the ability to &ixsubmarine’s
position by triangulation, permitting another targaout an airborne
attack. A variation on the theme had been develdpedairships
which could turn into wind to ‘hover’ while dunkirthe sensor. There
were no positive results before the war endedihmisystem was just



w/ending
18 Aug 17
No of Patrols
Aeroplanes 115
Airships 79
Kite Balloons 5
Hours Flown
Aeroplanes 260
Airships 368
Kite Balloons 151
Miles Flown
Aeroplanes 15,749
Airships 10,556
Kite Balloons 1,958

Submarines Sighted
7|
Submarines Attacked
3 |

w/ending
17 Aug 18

3,481
273
17

3,355
2,216
626

202,843
52,789
6,180

12

9

Fig 1. Maritime air effort for weeks ending
18 Aug 17 and 17 Aug 18.

beginning to be deployed and you can see the patent

So what was the scale of all of this activity? Vdgtin 1934,
Admiral Jellicoe states that by the end of 1917weze sinking U-
boats at much the same rate as they were being dndl that ‘the
situation could therefore be said to be in hdn@hat conclusion
probably involved a degree of hindsight, and | dalat he was all
that confident at the time. Nevertheless, whenctiraer was actually
being turned, in November 1917, the resources ctiemhito the
campaign by naval air had amounted to about 20fradirand 50
airships. By the time that the RNAS ceased to ekist force had
grown to 270 aeroplanes plus 70 airships but th& Ri&uld more or
less double this total over the next seven montls® 0

19



20

So what did this substantial force achieve? Well,dne thing, a
great deal of flying. Figure 1 shows the work ddnethe RNAS
during the second week of August 1917 and by thd- RA the
corresponding week in 1918, a roughly 800% incréaslging hours.
At the time, it was believed that many U-boats migave been sunk
but the contemporary claims of the enthusiasticnguine hunters
were as overoptimistic as those of the fightertpilon the Western
Front. Post-WW |l analysis, indicates that only awémarine (the
UB 32) had actually been sunk at sea solely battack. Not much to
show for a great deal of effort then.

Or was it? Sinking submarines was actually only eams to an
end, not an end in itself. The campaign was ndtyredout sinking
submarines; it was about not letting ships be sAskAlfred Price has
pointed out, U-boats managed to sink 257 merchantsagling in
convoy during the last 18 months of the war buthefse only two
were lost from convoys enjoying an aerial escoridAhat is a real
measure of the contribution of maritime air power.

Land Attack

If the German Navy was disinclined to put to sead aarly
wartime aeroplanes were unable to reach Zeppefinflight, the
answer was to go after them in their lairs and RINAS mounted a
number of raids on land targets. The problem —nar af them — was
how to get there. A flying boat might be able tpfibr six hours or so
but at 60 kts that gave you a radius of action @frmore than 180
miles, less than half of the distance from Felin&do Kiel.

So, how was the navy going to get an air strikingcd close
enough to its targets in north west Germany? Olslout would take
them there on ships and as early as Christmas @4y Eeven
floatplanes (out of nine launched) from the seaplearriersEmpress
Riviera and Engadine attempted to bomb the Zeppelin sheds
Cuxhaven. Although all of the crews survived, otiyee of the
aeroplanes made it back to the ships. They haddestroyed any
airships but they had scattered enough small bardashd to give the
Germans a fright. This was not a one-off underigkind more raids
were planned, indeed between March and June 19 derther
operations were actually mounted, but all failed éme reason or
another — ships broke down, the weather intervea@draft were

at
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Water-skiing in a Sopwith Camel. (J M Bruce/G Siegs

damaged being launched or failed in flight, pilgtst lost or were
unable to find their targets.

In May 1916 the RNAS made a determined attempt dmkb
Zeppelin sheds at Tgndern and the outcome shows$gus difficult
this seaplane business really was. Eleven singie-Sepwiths were
launched byindexand Engadine four broke their propellers; three
suffered engine failures and one was capsized bywhke of a
destroyer. Of the three which managed to takeoni, hit the wireless
aerial of a ship and crashed, fatally, and anoth&srned with an
engine problem. Only one aeroplane (out of elevennaged to
deliver its two 65 Ib bombs — which were actuallpgped on Danish
territory — and the navy finally accepted that fimdloatplanes were
simply not the answer.

So how else to get a relatively short-legged aeraplwithin
striking distance of its target? Tow it there orlighter, and use
sturdier machines. The idea was to use relativelyyhlying boats
which were to be cast adrift at the launch poiaketoff under their
own steam, conduct their business and then fly h@@egeral three-
ship reconnaissance operations were mounted, glthothese
achieved only moderate success.

Having proved the concept, however, the idea wkenta stage
further with the lighter being provided with decgiahich, with a 30
kt tow, was expected to provide enough room tcagéamel airborne.
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A Sopwith 1% Strutter taking
from a platform mounted on top
the 15-inch guns of HMBlalayds
B Turret.(J M Bruce/G S Leslie)

It did too and in August 1918 Lt

Stuart Culley took off from a lighter

and, having clambered up to 19,000

feet, he shot down the Zeppelin

L53. Having ditched his aeroplane,
it was fished out of the sea and bent back intgpahait now hangs
from the ceiling of the Imperial War Museum at Lastib

While water-skiing in five-ton flying boats certhin showed
initiative and enterprise, it hardly representegractical long-term
solution — after all, if it had done we would shbk doing it. What was
really needed was a way of operating landplanes &bips.

One option was to persevere with the launchingqiat idea with
aeroplanes being carried by battleships and cruigéxed platforms
meant that the ship had to alter course and steanwiind in order to
launch its aeroplane, but this inconvenience cdwdavoided by
mounting the ramp atop a turret, or on a purposk-fountable, which
could be rotated into the relative wind. The prableith the ramp
concept, of course, was that it was a one-shoesysthere was little
prospect of recovering the aeroplane, and certamby in an
immediately re-usable condition. Nevertheless, thigg-your-own-
air-defence’ scheme paid dividends in August 1917enw Flt Lt
Bernard Smart used HM@armouth’sSopwith Pup to shoot down the
Zeppelin L23.

Meanwhile the fast cruisdfurious had been provided with a very
long forward ramp, long enough perhaps to permitaaroplane to
land back on. Since a wind over the deck in exa#s40 kts was
perfectly feasible and a Sopwith Pup could be atiet down to little
more than 30 kts, it was worth a try. In August Z8qgn Cdr Edwin
Dunning flew alongside, adjusted his speed to dfahe ship, and
crabbed in to permit his colleagues to grab holdtled almost
stationary aeroplane and wrestle it down onto thekd Hardly a
realistic proposition with a Buccaneer, of couraad not that easy
with a Pup and on his third attempt Dunning wergrae side and
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HMS Argus, the world’s first aviation vessel able to laurenid
recover aircraft while under way, had joined the&l by November
1918.(P G Cravdern
was drowned.

Plan B was to build a landing-on platform aft of guperstructure.
They tried it, but very severe turbulence and smiodmn the funnels
made this quite impractical. Plan C was to do aweth the
superstructure altogether to produce HM&jus the world’s first
aviation vessel able to launelmd recover aircraftvhile under way-
the ‘flat-top’.

Furious herself was rebuilt as a flat top in the 1920sibuAugust
1918, while still in her unsatisfactory fore-and-ebnfiguration, she
carried out a very significant operation when shiachked those
elusive Zeppelin sheds at Tgndern. Six of the s&amels launched
reached the target, setting fire to one of the slad destroying the
two Zeppelins that were inside (L54 and L60). Oitet pvas lost and
only two of the aircraft made it back to the shipene they were
obliged to ditch because extensive trials had éstedal that that was
far less risky than attempting to land back on. éftheless, the
Tendern raid had been the world’s first successéulier-based air
strike, one of the many trail-blazing achievemehtst made British
maritime aviation so pre-eminent by the end of wa. One of the
pilots, incidentally, was Capt William Dickson, éatto become Chief
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of the Air Staff, and ultimately Chief of the Defsn Staff, in the
1950s.

Summary

It is difficult to provide precise figures to quéptthe overall scale
of effort devoted to maritime air but, when the wemded, the
establishment of the units assigned to the OpemstiGroups,
essentially those committed to the anti-submarsrapaign in home
waters, called for the provision of some 516 aermopt — a
contemporary reckoning on file in the National Axels puts the
actual number at 712 — to which we can add 10hipgsand well in
excess of 100 aircraft allocated to the Grand FedtNorthern Patrol
— so,at least700 (and probably many more), which compares ¢o th
1,900 or so stationed in France (1,678 with the BEFL with the
Independent Force and another 60 with 5 @p)other words, leaving
aside Home Defence, roughly 30% of the RAF’s filorg strength in
NW Europe was dedicated to naval business — whiather
contradicts the Admiralty’s claims that the new &= had been
neglecting its naval obligations.

Although there were still some divided respondileii with respect
to shipboard and lighter-than-air operations, thstywar RAF was
clearly going to be the senior partner in air affaand the system
established in wartime was sustained for the neenty years with
seagoing air power under joint management witmtng/ running the
ships while the air force flew the aeroplanes —-about a third of
them? Surprisingly, this schizophrenic arrangement sektoavork at
the coal face but relationships were less satisfacin the upper
reaches of the hierarchy were there continued & degree of friction
— but that has to be a story for another time.

Notes:

1 Beatty's proposal for a major carrier-based offemsir operation, which dated
from the summer of 1917, had involved convertingheifast (16-20 kts)
merchantmen into flat tops. It was never a veryiséa proposition, partly because
the Admiralty flatly ruled out a diversion of shipg on that scale and partly because
the necessary torpedo-carrying aeroplanes did xist. 8y the end of the war the
Cuckoo was just beginning to enter service but edxem the only ships available
were the recently completétgus (which could have handled about a dozen aircraft)
and the unsatisfactory, take-offs-onyrious andVindictive (the launch platforms of
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which were, in any case, deemed to be too narrawthfe 45 ft wingspan of the
Cuckoo).

2 George Stanley Trewin was among the earliest @hinaviators having been
awarded Royal Aero Club Certificate No 294 at tHeS®n 17 September 1912. His
utility as a pilot does not seem to have been étgalphowever; although he did fly as
an observer. When the navy belatedly decided tograse its back-seaters in the
summer of 1917, Trewin became an observer lieutefEnended the war as an RAF
Observer Officer, one of only three ranked as somaill of them ex-RNAS because
the Army’s manning policy had ensured that thetamji ranks of captain and above
were reserved exclusively for pilots. As a reshkére were no ex-RFC observers
ranked higher than lieutenant and, while the newlynstituted RAF had
acknowledged that this was an unsatisfactory sitnatn practical terms it had done
absolutely nothing to alleviate it.

The performance of a typical WW I-era U-boat pd®d a top speed of about 15
kts on the surface using its diesel (originallyrptengines but much less submerged
on batteries — a duration of perhaps 15 hrs as4dduating to a range of 60 miles)
but only an hour at 9 kts, before being obligedudace to recharge the batteries and
purge the atmosphere within the hull. WW | subnesirhave been described as
submersible torpedo boats (or minelayers), rathan the truesulmarine vessels that
they eventually became. In effect, if you couldctoa 1914-18 U-boat to submerge it
was pretty well neutralised.

4 Jellicoe, The Submarine Per{London, Cassell, 1934).

>  Six lighter-borne operations were mounted betwdarch and October 1918, five
reconnaissances of the Heligoland Bight plus ormmn®d attack on Borkum. All
involved three or four Felixstowe flying boats and, the last two occasions, Sopwith
Camels. Three of the first four operations werecessful, the other one was
cancelled due to weather conditions at the laurcditipn. On the fifth occasion the
flying boats proved to be too heavily loaded toetakf (this disappointment being
partially offset by Culley’s shooting down of th&3). The final mission was another
failure in that the flying boats were (again) toeakty to get airborne and the
launching trestles for three of the four Camelolagd had been damaged by the sea.
®  National Archives AIR1/686.

" Although the inter-war Fleet Air Arm was nominaligf the RAF’, in practice
70% of its pilots and 100% of observers and telggist air gunners were provided by
the RN. Furthermore, while RN personnel servindaitr units were fully integrated
into the ship’s company, the RAF’s officers wergkly excluded from naval routine
and (apart from their technical responsibilities temployment of off-duty RAF
fitters and riggers tended to be restricted to mietasks. Thus, while personal
relationships may have been good, Admiralty polias clearly intended to establish
and maintain as tight a grip as possible on nawalvhile keeping the air force at
arm’s length.
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Royal Air Force Coastal Command'’s contributionhe Allied war
effort between 1939 and 1945 is usually thoughinoferms of the
anti-submarine war. The Battle of the Atlantic vaasery close run
contest, and Britain was nearly brought to her kng® a number of
occasions. There can be little doubt that Coastehi@and’s aircraft
played a vital part in defeating the U-boat menadewever, this was
by no means the full extent of Coastal Commandisiac From May
1940, it was conducting an offensive against Germagrchant
shipping in north-west European waters. The chigéaive of this
campaign was the interdiction of high-grade Scaadan iron ore,
upon which the Germans were entirely dependent Weapons
production.

Germany’s dependence upon Scandinavia as a supptigs most
basic of raw materials had been known in Britansimme time. So, in
the war planning of the late 1930s, the blockadih@German sea trade
across the North Sea and in the Baltic was idextifis a top priority.
The chief instrument of blockade was to be the Rb\vy, but, after
war broke out, the Admiralty realised that the Navss unable to
meet all its basic commitments, and could not uatter blockading
operations. So, the responsibility for attackingr@an sea trade was
handed to the Royal Air Force. Air attack on menthehipping had
never featured to any extent in RAF planning priothis point. In the
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First World War, isolated attacks on single mer¢hmam occurred
only when opportunities arose, and a coherentsdnipiping role was
never developed before 1939. The attack on any ofpmaritime
target was not considered as a role for the agefaluring the inter-
war period, as it was assumed that the RAF's mask twvould be
strategic bombing. As a consequence, RAF Coastain@nd entered
the Second World War without a defined anti-shigpirole and
without the type of aircraft and weapons suited dffensive
operations. As doctrine and equipment cannot bgefibrovernight,
appropriate anti-shipping resources did not becavadable until the
second half of the war, and because blockade lisra imstrument, the
impact of Coastal Command’s campaign came too ttatbe truly
decisive. In the first half of the war, the onl\sats the Command had
in its favour were the courage and determinatiomsoérews and good
leadership.

On the outbreak of war, there was no immediateireoent for
anti-shipping operations, but Coastal Command w#g éngaged in
other roles which went some way towards giving s@inerews the
type of experience they would need when attacksierchant vessels
were authorised in May 1940. This included antirsatine
reconnaissance around Britain’s coastline andrarder patrols in the
North Sea, to prevent the breakout of major Gerrmaral units, such
as theBismarck However, the full extent of Coastal Command’s
unpreparedness for operations against surfacelsegas not exposed
until the anti-shipping campaign got underway, &hédn tactics,
training and equipment were very quickly shown t ibadequate.
The Command did not even have the benefit of gotelligence at
this point in the war. So, for the first phase lné tampaign, at least
until mid-1941, operations against the enemy’s im&nt marine were
littte more than ‘needle in haystack’ affairs, amthen, mostly by
chance, targets were found, serious damage wdg nafteeted. It was
also a period in which anti-shipping effort was adted to other
operations, such as reconnaissance for naval foneedved in the
Norwegian campaign and anti-invasion patfols.

When the anti-shipping campaign opened, effort e@xentrated
in the upper North Sea and off the Norwegian coait) the dual
purpose of interrupting trade and cutting supphedi to the German
invasion force in Norway. Seven squadrons of Blankeand
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Hudsons were tasked with this work, but, in realitye effort was
much smaller than this figure suggests. Poor seabidity rates within
Coastal Command, with some squadrons experiencovganas of
60% of their aircraft being unserviceable at ang tme, meant that
the anti-shipping component was scarcely more thgaper force.
When aircraft did venture out, they also fell eqsgy to German
fighters and the increasingly heavy anti-aircraftfethces being
mounted on board German merchantmen. During 194, anti-
shipping squadrons lost 161 aircraft, for a retafrjust six enemy
vessels sunk and fourteen damadjéthis poor performance also
reflected Coastal Command’s lack of intelligence the German
merchant marine. A traditional source of intelligenthe Embassy or
Consulate, proved disappointing, with reportingngeioo infrequent
to build up an accurate picture of shipping movetsieRhotographic
reconnaissance was at too rudimentary a stagevefafement and its
resources too few to be of value at this stagdénvtar. Nor did the
Command have the benefit yet of high grade sigmadligence; the
important breakthrough in this area (deciphering nlaval ‘Enigma’
codes) did not occur until the following year.

Coastal Command’s poor performance during 194Qdezhlls for
it to be taken over by the Admiralty. Following dissions in
Whitehall, it was decided that Coastal Command @oeamain within
the air force. However, a large measure of operati@ontrol was
handed to the Admiralty, which would be in a pasitito dictate
priorities in the war at sea. Although this meahattthe anti-
submarine war was given priority, the anti-shippiokg was promised
greater resources (including two Beaufort torpedmiber squadrons
and a Beaufighter unit). So, by the spring of 19, anti-shipping
component of Coastal Command had grown to thirtsgumadrons.
But, just as these were ‘finding their feet’, theddfort squadrons
were transferred out to the Mediterranean in aworeffo interdict
Rommel’s supply lines. However, the debate overeffiectiveness of
Coastal Command probably saved the Service as adewhyp
highlighting serious inefficiencies, especially ithe area of
maintenance, and by applying Operational Researtet problem of
extracting the maximum performance out of a limfiede?

The year of 1941 was not all ‘doom and gloom’, pites of the
substantial material weaknesses. The number of ywvessels sunk
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Although the intelligence that it yielded was nohfined to maritime
operations, wartime UK-based photographic reconsance was a
Coastal Command responsibility. This is a PR MasqiVI of No
544 Sqgn in 1944.

doubled over the previous year’s total, with tweeigght being sunk.
Over half this figure were claimed in the last qeapf 1941. Coastal
Command’s improved performance cannot be explamésims of an
improvement in anti-shipping equipment. Nor wagé¢hen increase in
the number of sorties undertaken to account for itheroved

interception and attack rate. In fact fewer sontvese flown in the last
guarter compared with the previous three monthgyelg due to

adverse weather conditions. The heightened succkghe anti-

shipping squadrons can only have been the resulastfy improved

intelligence. The end of 1941 did, in fact, withesssimultaneous
improvement in three principal intelligence sourcebtotographic
reconnaissance, agent reporting and the intercepfienemy signals
traffic.’

Regular photographic reconnaissance of the enengupged
coastline, between Norway and France, started (1941, when the
resources of the Photographic Reconnaissance Ueié wxpanded
from twelve aircraft to an establishment of sevemty. Most of them
were allocated to the bomber offensive over mathl&ermany, but
the equivalent of a squadron was dedicated to shiyiping
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reconnaissance. Among the aircrews involved inmeassance were
Norwegians, whose intimate knowledge of their hoomuntry’'s

coastline and shipping assisted not only in th&rlqeation of enemy
vessels but also in the identification of indivitehips and their
cargoes. Many of the reconnaissance sorties we@teola after the
receipt of information from agents. Coastal Commatildi lacked the

resources necessary for sustained reconnaissante dflorwegian
coastline and all its fjords, and pinpointing th@seas likely to have
shipping was an important way of economising oror&ffBy mid-

1941, the Secret Intelligence Service (SIS) haduied from the

steady stream of Norwegians escaping to Britaimallsnumber of

men who were sent back to Norway to act as ageqisrting on

enemy shipping movements. These relayed by wirdelegraphy
information from which it was possible to build @ picture of

shipping routines, types and volumes of cargoesethrand coastal
Flak and fighter defencés.

For operations over the North Sea, especially altireg Dutch
coast, there was far less dependence on agentingpbecause of the
good photographic reconnaissance coverage of temertoastline
between France and the north German ports. Butmim1941,
signals intelligence was also adding vastly torim@ation on shipping
in that area. Early in 1941, the cipher being usedserman and
German-controlled dockyards was broken, and this araimportant
breakthrough. Dockyard signals traffic provided ommation on
convoy movements up and down the coastline thramghdockyard
alerting another about the sailing times of vessald anticipated
times of arrival. Using this information, Coastabr@mand could
calculate at what time a convoy was due to passtecplar point on
the coastline and mount an anti-shipping strikeoediogly. The value
being attached to a particular convoy could oftenabsessed by the
type or extent of convoy escorts. It was known digio the
interception ofLuftwaffe wireless telegraphy and radio signals that
fighter escort was provided for very important coys. Signals from
surface escorts also provided important informatids most escorts
used in convoy protection were naval vessels, siscdestroyers or
minesweepers, their signals were largely undertak&migma cipher.
The regular reading of naval Enigma from August 11$tovided
intelligence which proved vital, not only for logad vessels, but also
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in the process of assessing Coastal Command’'seffiSignals from
naval vessels would report on the number and natfuvessels being
escorted and any enemy action encounteredoutebetween ports.
An Anti-Shipping Assessment Committee found thatraiws’ claims
tended to be exaggerated, usually three to fouedim excess of the
actual sinkings or damage sustained by the enemgtshant mariné.

However, the intensification of Coastal Commandiemsive in
1941 was not allowed to go unchallenged. The Gesmesponded by
increasing their defences. Vessels no longer saildvidually, but
formed into convoys of six to eight vessels witbarts of four to six
naval vessels or heavily defended merchantmen (krasiFlakships).
Among the latter were large merchantmen callggerrbrechers
(Barrier Breakers), with guns ranging in calibrenfr machine-gun up
to 105mm. From signals intelligence, it was knowwattninety-three
such vessels were in operation by the end of 1Ph&se were the
ships the Coastal Command aircrews feared mostselrbagaged in
torpedo attacks had the most to worry about. Targezmbers had to
make a straight and level approach to the targeit tlais is when they
were at their most vulnerable. Operational analykise in 1942
showed that a torpedo bomber crew had a 17.5% ehafnsurviving
its first tour of operations (set at 200 hours €wastal Command
aircrews), and if the aircrew was recalled for eosel tour after a rest
period, which was common, the figure fell to justee per cent. With
168 aircraft being lost on anti-shipping operatiothgring 1941,
morale in the strike squadrons was very fow.

For Coastal Command’s anti-shipping campaign, 1€4&ed just
as 1941 had ended: squadrons were poorly equippddsaffered
from low morale. The Command, as a whole, was &acetabarrassed
when it was held primarily responsible for the ‘@Ghal Dash’
incident, when the German warshi@harnhorst, Gneisenaand
Prinz Eugensailed from the French port of Brest to Germamygaesit
unmolested. In the longer term, however, the indidevas
instrumental in securing more investment in anipgimg equipment
(including the provision of Beaufighters iRlak suppression and
torpedo bomber roles). There was also a vital vewé anti-shipping
tactics. The result was the decision to adopt whete known as
Strike Wing tactics. The seeds for ultimate suciedse anti-shipping
campaign had been sown.
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When the purpose-built Beauforts were redeployeniseas in 1942,
pending the availability of Beaufighters, an attémwas made to plug
the torpedo bomber gap with hand-me-down Hampdemsferred
from Bomber Command. This one wears the XA coble d89 Sqn.

Up to the end of 1941, the principal method of gktan German
vessels was low level bombing. Some torpedo atthaklsbeen made,
when torpedo aircraft were available. But, in bcéises, aircraft were
suffering crippling losses. Part of the reasontlfier high loss rate was
the poor quality of anti-shipping aircraft availabl(slow and
unmanoeuvrable Hudsons and Beauforts). Howeveicsawere felt
to be the chief problem. The distillation of opeyaal experience
gained both in north-west European waters and énMiditerranean
suggested that strike aircraft needed to be esttotéheir targets, to
protect them against enemy fighters and to suppkgs defences.
Further, it was felt that the escorting and stakeraft needed to be of
the same type. The aircraft most suited to all tbies was the
Beaufighter, and AOCinC Coastal Command, Air ChhNSir Philip
Joubert de la Ferté, requested an immediate rexeguit programme
to the extent of ten Beaufighter squadrons (hal iak suppression
role and half in a torpedo strike role). The fiBeaufighter re-
equipment of squadrons began in mid-1942, and ghouwt the
summer, Coastal Command worked on developing whatldv
become known as Strike Wing tactics. From the ehd1@42,
operations against enemy convoys would be undertekéorce, with
upwards of thirty-five aircraft. Beaufighters armaidh 20mm cannon
would lead formations in &lak suppression role, silencing convoy
escorts, and these would be followed in quick sssic& by the main
strike aircraft, armed with torpedogs.
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The first Strike Wing operation occurred on 20 Nober 1942,
against a convoy located off the Dutch coast. Twwéor
Beaufighters, drawn from two squadrons, were inedjalong with a
squadron of escorting Spitfires (to deal with timticpated German
fighter opposition). The operation was not congdela success,
mainly because only a secondary vessel was sunknand of the
sixteen merchantmen, and three Beaufighters wetedofighter and
Flak hits. Two more were written off after they crasinded back at
their base. However, important lessons were learmndtich
contributed to the success of subsequent operatidnong the
lessons were that advance reconnaissance airb@ftdsbe sent out
prior to a big strike operation to give a precieeation of a target,
thus enabling the strike force to economise onreffdecond, it was
decided that large convoys would be attacked by absolute
minimum of eight ‘Torbeaus’ and sixteen Beaufightarmed with
cannon or rocket projectiles (which were comingoirgervice).
Finally, it was agreed that Strike Wings should dezorted by a
minimum of two single-engine fighter squadrdhs.

Strike Wing operations were suspended after the eNiper
operation, but were attempted again in April 1948e first was
mounted on 18 April, again off the Dutch coast, arad a resounding
success. A large convoy, comprising eight merchasgsels, was
attacked, and the largest merchant vessel (5,0%%) teas sunk. The
whole attack lasted a mere four minutes, and allattacking aircraft
returned safely to base. It was a major turningipioi the fortunes of
the strike squadrons, and proved to be a vitaipfifor morale.
Aircrews were now receiving feedback on the succeksheir
operations by way of a classified in-house publicgtknown as the
Coastal Command Revievnstituted in February 1942, this was a
major key to increasing aircrew morale. Prior ts thoint, aircrews
had little feel for the strategic importance ofith@ork, and, in the
face of mounting aircrew losses, there had beesndisantment with
the senior leadership within the RAF, who were pianed to be out of
touch with operational reality. What theéoastal Command Review
succeeded in doing was to show those at the ‘shad) that the
Command was taking very seriously operational mnoisl and that
everything was being done to improve the lot ofestjons™

From April 1943, Strike Wing operations became auee of the
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anti-shipping effort, although armed reconnaissawes still being
undertaken. Intelligence feed to Coastal Command di@ne from
strength to strength during 1942 and was now sa ghat enemy
shipping routines were known in detail, as were i@vements of
specific vessels. Very often, it was sufficienttjus send out armed
patrols along given points of the enemy coastlimecatch known
vessels as they slipped in or out of port. AImdsshipping activity
on the Dutch, German and Norwegian coastlines wasatcurring at
night, with vessels seeking the protection of hgawdefended
anchorages, such as Den Helder, by day. In respoBseastal
Command changed its time of operating increasinglyight-time,
and dusk and dawn periods, when shipping couldabght leaving or
entering ports. The change in German tactics wasingortant
indication of just how seriously they were takihg @air threat to their
convoys. So, although the number of vessels surtkdgnti-shipping
squadrons in 1943 was not substantially greater pihavious years (at
thirty-two merchantmen and escorts), the fact thatGermans were
compelled to change their routines and increasesitrtimes between
Scandinavia and Germany also had an important itmpacthe
enemy’s war waging capability. Although less talwias a yardstick
of success than sinkings, a dramatic increase wvayotransit times
from 15 to 75 days meant that the Germans wereaauaiving the
weight of raw materials they required to sustaigirtisteel industry.
Intelligence also showed that the Germans weradeaaicrisis in their
merchant marine, and had adopted an emergency usldipl
programme?

As 1944 opened, Coastal Command hoped to capitalis¢he
Germans’ weakened position. However, ironicallye guccess that
Coastal Command had achieved in both the anti-sfgpand anti-
submarine campaigns placed it in a precarious titualn the
planning for D-Day, it was decided that the RAF Wbprovide
27,000 personnel and some 650 aircraft to an Aligpeditionary Air
Force. Nearly half of the 650 total would have tw® drawn from
Coastal Command. Fortunately for the Command, didsnot occur,
as later assessments showed that the figures tead doeggerated.
Nevertheless, Coastal Command was going to haveuspend its
normal anti-shipping activity to provide support BeDay and the
critical establishment period.
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The awesome firepower of a Beaufighter strike. Spisrrbrecherthe
Magedeburgfell victim to Nos 236 and 404 Sgns on 13 Aug9ét1

Twenty-three squadrons were given the task of keepghe
Channel free of U-boats and enemy surface ves$hbs.Admiralty
believed that the principal threats to the invadieet would be the
enemy’s submarines and motor-torpedo boats (E- BHbats).
Fortunately, neither of these threats proved sunhata with no
German submarines penetrating the invasion are@-bay, and E-
boat and R-boat activity was restricted to nighteti By mid-June, the
responsibility for attacking E-boats and R-boatss vanded to the
Royal Navy's Fleet Air Arm, and Coastal Command vedde to
resume its main anti-shipping activity. The firstil& Wing operation
was on 15 June, against a large convoy off the iDatwast. Three
vessels were sunk, including the two primary memthargets of
7,000 and 3,500 tons. From this point onwardstHerrest of the year,
enemy shipping losses grew exponentially, so that ytearly total
stood at 169 vessels. The odds had definitely svimrigvour of the
attackers: for every ship sunk, just one aircradisvibeing lost. This
compared very favourably with 1940’s figure of twerix aircraft
per vessel sunk. The scale of success had a dcaefiggct on aircrew
morale, as one Coastal Command Intelligence Offivated: ‘The
spirit in the anti-shipping squadrons is so tegrifiat one is conscious
of it the moment one walks into the Mess...It is stnmg like the



36

fever that comes to a gambler when he is winnirftgwhe knows he
cannot go wrong*?

After the Allies secured a foothold in France, ti-shipping
campaign could resume in full, with efforts beingncentrated off
Norway. By the beginning of 1945, the enemy’s shigpsituation
had deteriorated to such an extent that there wt#s ¢ommercial
traffic to be found, and movements between Scandinand
Germany were confined largely to the transporra@dps and military
stores. Hitler had decided that Norway would bema@ned as the
base for assaults on Allied shipping, and a size@abbportion of the
German U-boat and surface fleet began to transfeNdrwegian
waters. Such highly prized assets were to be healéfended,
however. In contrast to the North Sea and Dutclsttioas, where
shipborne and shore-basddak were responsible for most anti-
shipping aircraft losses, enemy fighters posedgiteatest threat off
Norway. In the area south of Trondheim, where navdt-shipping
activity was focused, the Germans had some eigitysingle-engine
fighters, including FW 190s. These accounted fosthad the eighty-
one Coastal Command aircraft lost in the last sesemweeks of the
war. Strike Wings were often met by upwards of tthiGerman
fighters at a time, and it was not uncommon for tawo three
Beaufighters out on armed patrols to be ‘bouncedtdn or more
FW 190s. During one Wing Strike on 11 January, xechiBeaufighter
and Mosquito force based in the north-east of &ndtiwas attacked
by Bf 109s and FW 190s off the southern coast afwdy, causing
the loss of one Beaufighter and one Mosquito. Theamne of this
operation led to AOCInC Coastal Command askingefdra fighter
escort for Norwegian operations (from one to two skdng
squadrons), which was agreed to. However, this @i not
sufficient, and the anti-shipping squadrons comthto face mounting
losses. One of the worst days in the whole anpghg offensive
occurred on 9 February 1945 (referred to by airsrexg ‘Black
Friday"). Thirty-one Beaufighters were despatchedittack shipping
sheltering in Forde Fjord (about half way up theautBewvestern
Norwegian coastline). Nine Beaufighters and oneti&hg escort were
shot down. Most of these were claimed by shipbatetences (on
board a destroyer, a lar@perrbrecherand minesweepers), but two
Beaufighters were lost after the strike force wigacked by FW 190s.
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Fourteen aircrew members died as a result of trésng actiort?

Although the casualty figures for the last monthshe war were
heavy for Coastal Command’s anti-shipping squadrtims tally of
enemy shipping sunk was also impressive (with gHwwb vessels
being destroyed}. Most of the German shipping activity was limited
to traffic supporting the German garrisons in Norwand Coastal
Command responded by increasing its radius of diperéo include
the Kattegat and Skaggerak (Mosquitos by day antifabdes by
night). By the end of April, early May, the antiighing squadrons
had virtually run out of targets, and, so, somecraiws found
themselves attacking land-based targets insteeldding lighthouses.
Finally, at 1445 hrs on 7 May 1945, the order wauit from Coastal
Command headquarters that no further anti-shippjperations were
to be carried out. The war was over. Victory ceddibns dominated
station life over the following weeks. After theense excitement of
operational flying, most aircrews found it extreyndifficult to settle
into more sedate duties, and the playing field wesorted to as a
means of ‘letting off steam’ and stirring the adréme ™

At higher levels within the RAF, attention was ndacused on
post-conflict assessments of campaign effectiversass Operational
Research and Weapons Effect teams were despatoh&ibrivay,
Germany, Holland and France to make their repdrtseir work
showed that the claims made for sunk and damagesel& were
exaggerated, but that the total for the war wdk istpressive: 366
were sunk and 146 were seriously damaged. Whatweas difficult
to assess, however, was the impact that thesesldssk had on the
German economy, and a verdict on this has beenibi®ssnly
recently with the release into the public arenat#lligence and other
sensitive archival material.lt seems that the anti-shipping campaign
against Germany’s iron-ore trade caused a 10%nfalieel production
between January 1944 and March 1945. While this moaye viewed
as a decisive war-winning contribution, it was, erleless,
ultimately important and undoubtedly contributed @&ermany’s
defeat. It begs the question as to how much moceessful Coastal
Command could have been had it received the respiiroeeded at a
much earlier point in the war. When making assesatsnef the
efficacy of a particular campaign, it is importaito to consider the
indirect effects. The Germans were compelled toupesubstantial
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defensive resources to protect their convoys, dioly at least
150,000 Service personnel in ship defence (esassels and shore-
based batteries), some 1R@ftwaffe aircraft between Norway and
France in a convoy cover role, and thousands of dguanging in
calibre from machine-gun up to 105mm). These wessurces that
the Germans would otherwise have employed eithéh@wWestern or
Eastern fighting fronts, not to mention against @@nbined Bomber
Offensive. Coastal Command suffered heavy lossesligeve victory
in both the Battle of the Atlantic and in the ashipping campaign, to
the extent of 5,863 aircrew (741 aircraft in thé-anbmarine role and
876 during anti-shipping operations). It is a damirarely mentioned
in histories of the Second World War.

Notes:

1 Coastal Command was responsible for sinking 18%&ts during the Battle of the
Atlantic, out of a total of 326 sunk by Allied lafhdised aircraft. Land-based aircraft
as a whole claimed 41.5% of all U-boats sunk durihg war. AHB: ‘Coastal
Command’s War Record’, Table A.

2 National Archives AIR 10/5208. ‘Despatch on the Miperations undertaken by
Coastal Command, from September 1939-June 1941'AibyChief Marshal Sir
Frederick Bowhill, dated May 1947, p2f.

¥ AHB ‘Coastal Command’s War Record’, Table |, CahsEommand Casualties,
September 3rd 1939 to May 8th 1945’; National Aveki AIR 41/73. ‘RAF in
Maritime War’, Appendix XV, ‘Enemy Shipping Lossbg Air Attack’.

4 See C GoulterA Forgotten Offensive: Royal Air Force Coastal Caandis Anti-
Shipping Campaign, 1940-194Brank Cass, London, 1995), especially pp125, 132-
143.

® |bid, pp147-148.

® |bid, Chap 5.

" Ibid, pp152-153.

8 |bid, pp155-156.

° Ibid, pp178-184.

0 1bid, pp184-186.

1 Ibid, pp175-176.

12 |bid, see pp284-286 and Chap 7, generally.

13 H Bolitho, Task For Coastal Comman@ondon, 1944), p110. See also Goulter,
ppl22, 215-229; AHB ‘Coastal Command’s War Recofdble F.

4 Goulter, pp254-255.

5 AHB: ‘Coastal Command’s War Record’, Table F.

18 Goulter, Chap 8.

7 Ibid, Chaps 8-9.
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BLENHEIMS AND BEAUFORTS
by Flt Lt Roy Nesbit

Roy Nesbit joined the RAFVR on the outbreak of
war and was commissioned as an observer.
Having survived forty-nine Beaufort sorties with
No 217 Sqgn, he spent some time instructing in
Africa before moving to SEAC to fly Dakotas.
Following demob in 1946, he read economics at
London University in preparation for a
successful career in business. Since the 1980s he
has written more than twenty well-regarded
books, most of which deal with aspects of RAF

operations in WW II.

My brief was to describe the roles of these twaetyps maritime
strike aircraft in the Second World War, prior teetformation of
special Strike Wings. | served operationally in Beats as an
RAFVR air observer, this function being a combioatof navigator,
bomb aimer and air gunner. We were pushed througtraining as
quickly as possible, partly in order to replaceosekpilots who were
acting as navigators, and thus help to increasentimber of first
pilots in Coastal Command squadrons.

The Blenheim | light bomber caused a sensation wihemas
introduced in 1937, partly because it was muchefashan the
biplanes it replaced. It could carry 1,000 |b ofriixs, had a crew of
three and was armed with two machine-guns. It becdm® only type
to serve in all five Commands — Bomber, Fighteragal, Army Co-
operation and Training. The Blenheim IV was introeld in 1938,
with more powerful engines and a blister gun urtdemose.

There were no Blenheims in Coastal Command at titler@ak of
WW Il but they eventually equipped thirteen squadtosome for
fairly short periods. Four Blenheim IVF squadronsrevtransferred
from Fighter Command in January and February 194i8, variant
being fitted with a four-gun pack under the bellye role of these
squadrons was mainly ‘trade protection’, ie esogrtconvoys and
protecting fishing fleets. Two more Blenheim squedr were
transferred from Army Co-operation Command in JU®40. These
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Until 1941 much of the anti-shipping campaign wasducted by
the Blenheims of No 2 Gp, like this MKk IV of Nd&4D. (MAF

were also Mk Vs, intended primarily for reconnaisse, but they
also served as light bombers.

Apart from these transfers, seven other squadras wither re-
formed or re-equipped with Blenheims within Coagtammand. Five
of these had Mk IVFs, the other two having plain Mk. They were
employed on anti-shipping work, convoy escorts embing enemy
ports. Most of the thirteen squadrons in Coastah@and were soon
re-equipped with Hudsons or Beaufighters. Severmewposted to
overseas locations.

In addition, Blenheim IVs of Bomber Command’'s Nd&sp were
engaged on maritime operations, primarily againstey convoys off
the coasts of Norway and Holland. They made nunseatiacks and
the crews claimed many successes, but intelligeaoalyses
demonstrated that these were exaggerated. Theas#sl Were that
ships did not always sink, even when straddled Vidthr 250 Ib
bombs, although they were often slightly damaged.

The losses sustained by Blenheims on anti-shippimdx were far
greater than their successes but the attacks magerts, usually at
night, caused considerable worries to the enemgo,Ad remarkable
achievement occurred on 11 March 1940 when a Blenb&Bomber
Command’'s No 82 Sqgn, flown by Sgn Ldr M V Delap,mea
unexpectedly across the U31, a Type VIIA submarofe Borkum.
This U-boat had made very successful war cruised waas
undergoing post-refit trials. Delap dived down addpped four
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A pair of Beauforts of No 42 Sgn. (MAP)

bombs, which sank it immediately. This was thetflisboat to be
sunk by the RAF. The Germans raised it from shallater and were
able to return it to service, but it was finallynkuon 2 November
1940 by HMSAntelope during its next war cruise.

It might be thought that Blenheim and Beaufort stjoas formed
the first Strike Wing but this was not actually ttese, although both
types did sometimes attack the same targets adreiiff times. The
Beaufort | torpedo bomber began to enter servicth v@oastal
Command about two months before the first Blenheltrisad a crew
of four, was armed with two machine guns and lafén a blister gun,
and could carry either a torpedo or up to aboub@ B of bombs.
There were eventually four squadrons, two of whiaplaced
Vildebeests, one Ansons and one Blenheims.

The first machines were dogged with problems caringr
serviceability and the higher speed of droppingedoes. Operational
work did not start for several months. The Mk | viigted with Taurus
engines and could not fly on one, although ther Isltasp-powered
Mk 1l could do so. The squadrons were employed apdado and
dive-bombing attacks on ships, low-level bombingoémy ports and
mine-laying outside enemy harbours. Many operatioiok place in
broad daylight, without fighter escort Btak-suppressers, but others
were scheduled for dawn or dusk.
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Seen here at LG16, this Beaufort belonged to N8@H one of two
such units resident in the Mediterranean theatre

Casualties were extremely heavy, rated as the vimrfte entire
RAF at this period, but there were some succes$bs. most
prominent of these occurred on 6 April 1941, when@if Kenneth
Campbell flew one of five Beauforts of No 22 Sqgniathtook off to
attack the battleshi@neisenadn the outer harbour of Brest. In very
adverse weather, he was the only one to locatetattget and he
dropped a torpedo, which blew a huge hole in thp'slside, before
being shot down by 20mrlak from the end of the mole. German
divers subsequently recovered the bodies of the ared they were
given a military funeral. Campbell was awarded astpomous
Victoria Cross. On 7 April 2000, this Victoria Ceowas presented in
perpetuity to No 22 Sgn by Kenneth Campbell’s elbleather, in a
ceremony at Saltcoats in Ayrshire. The only stipatawas that it was
to be regarded as an award to all four membetseotew.

From March 1942, all four Beaufort squadrons weosted to
Ceylon to help counter the threat posed to IndithbyJapanese Navy,
but only No 22 Sqgn reached its destination withbuidrance. The
others, Nos 217, 42 and 86 Sgns, were detainedwa at Luga by
the AOC Malta, AVM Sir Hugh Lloyd, to help defenidetisland and
attack Axis convoys reaching North Africa. The Breais were then
thrown against these vessels again and againnginkany of them
but suffering grievous losses in the process.

There were already two Beaufort squadrons basdteirMiddle
East, Nos 39 and 47 Sgns. Towards the end of 4@ %ix of No 39
Sgn’s aircraft joined the Beauforts already at lalThey were



43

commanded by Sgn Ldr (later Wg Cdr) Patrick Gibl wventually
took over all of the surviving Beauforts and cretivat were still on
the island to create a single squadron. On 20 Aug®42, No 227
Sqgn was formed at Luga from Beaufighters transfefrem Nos 252
and 248 Sqgns, and placed under the command of WgDCRoss
Shore.

Nos 39 and 227 Sqgns then formed the first Strikag/fi the RAF,
with the Beaufighters suppressing eneRigk while the Beauforts
came in with their torpedoes. These attacks weyermkthe range of
Spitfires and the heavy casualties continued. Hewewvhese
operations appear to have provided the model ferlainger Strike
Wings which were to be formed in the UK, consistingially of
Beaufighters and ‘Torbeaus’, supported by Spitfires

Three examples may serve to illustrate the worBedufort crews
in the Mediterranean. On 15 June 1942 a BeaufoM®f217 Sqgn,
flown by Fg Off Arthur H Aldridge, became detachdé®dm a
formation sent out to intercept the Italian batiéet. As it happened,
Aldridge came across the fleet before the otherd made a solo
attack, torpedoing the heavy cruisérenta The ship was already
sinking when she received another torpedo, firedHsy submarine
HMS Umbra, and went to the bottom.

On 28 July 1942 a Beaufort of No 217 Sgn flown byauth
African, Lt Edward T Strever, was shot down during attack on a
convoy off the west coast of Greece. The four creembers were
picked up by a Cant floatplane and imprisoned ipi&&a. On the
following day they were being taken in another Gantaranto when
they managed to overpower their armed guard areldaktrol of the
aircraft. It was flown to Malta where it alightedf &t Paul's Bay,
although damaged by Spitfires. This was probabéy wlorld's first
skyjack!

On 26 October 1942 the Axis forces defending tpesitions at El
Alamein, commanded by Rommel, had only three day’ left and
were dependent on the arrival in convoy of theidtaltanker
Proserpina This was torpedoed and sunk near Tobruk by Betsubd
No 47 Sgn based at Gianaclis in Eqypt, in compaitly Bisley light
bombers of No 15 (SAAF) Sgn. The Axis forces wdrentforced to
withdraw.
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THE STRIKE WINGS OF RAF COASTAL COMMAND
Sqgn Ldr Patrick J Fry

Pat Fry enlisted in the RAF in 1941. Having
learned to fly, courtesy of the US Navy, he flew
Beaufighters with No 1578 SD Flt in North
Africa and with No 236 Sgn at North Coates. He
remained in the RAF after the war, his peacetime
flying experience including tours on Spitfires,
Meteors, Venoms and Hunters with Nos 504, 41
and 54 Sqns and the Fighter Weapons School.
He left the RAF for commercial aviation in 1961,
finally retiring twenty years later with some 180680urs in his log
book.

In the early part of WW II, after the Blitz, thefefisive anti-
shipping elements of Coastal Command were largglypped with
aircraft transferred from Fighter and Bomber Comdsanmainly
Blenheims, Hampdens and Hudsons, with the Beaulfeimg the
purpose-built torpedo bomber. Fg Off Kenneth Cartiplveas
stationed at RAF North Coates, from September 1846 No 22
Sqgn. The squadron was detached to St Eval and Apori6 1941 he
and his crew, Sgts Mullen, Scott and Hillman, a&at the
battlecruiserGneisenaun Brest harbour and their torpedo, dropped
from 50 feet at a range of 500 yards, hit the &@low the waterline,
putting it out of action for over a year but thegre& shot down by
ground fire estimated to be from nearly 1,000 guh®o other
Beauforts with torpedoes and three with bombs datie find their
target. Campbell was awarded a posthumous Vic@niss.

Such early strike forces flew many brave and coewag missions,
but their tactics were severely impeded by havinggerate in small
numbers, flying aircraft that lacked adequate pemémce, reliable
weapons and aiming aids, without fighter cover ahd very low
altitude delivering mainly bombs and .303 inch maekgun fire. The
Beauforts were no match for the heavily armed cgaybarbours and
German fighters and their casualty rate was thehdasg of all
operational units in the RAF, losing 648 aircratisnof them manned
by a crew of four.
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A rocket-armed Beaufighter TF X of North Coates’286 Sgn
wearing full D-Day warpaint. (MAP)

Merchant ships carried, on what Swedish sea faraipgains called
the ‘Gold Run’, cargoes of iron ore from Swedend amolybdenum,
aluminium and nickel from Norway and Finland todabe German
munitions factories of the Ruhr and Saar valleys fask of the strike
wings was to destroy these cargo ships and theail rescort vessels
whilst en routeto German and Dutch ports; it was considered ta be
first class air victory by May 1945.

In November 1942 the strike wings were reorganigitia different
tactics and, most importantly, re-equipped with Biggoters. They
were armed with four 20mm Hispano cannon with 1,6@@nds of
ammunition, including tracer, and eight rocket potijes (RP) — the
early 60 Ib explosive heads had a high gravity daod were later
replaced by 25 Ib armour piercing solid heads whigre highly
successful. The combination of a harmonisationeasfg00 yards for
the fixed gunsight, cannon and RP release rangduped a very
effective weapons system, outstanding at low aldtuagainst
shipping. Alternatively, the ‘Torbeau’ was armedttwifour 20mm
cannon and a Mark XV Torpex-filled torpedo fitteittwa Monoplane
Air Tail. Compared to earlier versions, this had deeater explosive
power and better flight characteristics after dingpA third option,
the 500 Ib bomb, was rarely used as it had prov#atudt to drop
accurately and they were also unpopular becauseattks on which
they were carried blocked the pilot's downward escaatch.

At this time Wg Cdr ‘Nebbie’ Wheeler took commanidNn 236
Sgn (cannon and RP) at North Coates and devel@rgd formation
attack tactics together with No 143 Sqgn (cannory)orinimising
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enemy shipFlak, by saturating them with continuous cannon fire
from 1,500 ft down to break off point. The torpesiccraft of No 254
Sgn, at their dropping height of about 180 feetrewdightly astern
and faced lesBlak and were able to make a smooth drop. In addition,
Fighter Command provided escorts to deal with M@ a6d FW 190
opposition. Operations in 1943 led by Wg Cdr Wheelging these
new tactics attacked and destroyed a number ot shigonvoy off
the Dutch coast and set the stage for the sucded® aving for the
remainder of the war.

The third change of tactics was brought about sngnshipping
moving from port to port by night to reduce theasaalty rate, making
it necessary to attack them in their ‘safe’ harko&qgn Ldr Bill Tacon
set the precedent with an attack from Davidstow Moahe Gironde
River near Bordeaux on 24 August 1944 when theaagstZ24and a
large torpedo boat, thE24, were sunk by eighteen Beaus of Nos 236
and 404 Sqgns using 25 Ib armour-piercing RPs whictazed the
British Admiralty. This was followed by an attackh den Helder
harbour by forty Beaus of Nos 236, 254, 455 and 8§8s on 12
September. | was Tacon’s No 2 on both strikes. &t shot down in
flames at Den Helder and became a POW. On the g&i@ber Wg
Cdr Dave Cartridge’s No 254 Sqgn led the wing inenHelder losing
four Beaus out of seventy-three; two days lateittardfour were lost
out of sixty-five. Finally on 17 January 1945 wéaaked Den Helder
again, losing six out of thirty-two Beaus.

The North Coates Strike Wing operated as the laa@sshipping
force of WW Il until May 1945, destroying 150,00éns of shipping
and 117 vessels, but at a cost of 120 Beaufiglaieds241 aircrew.
The odd one was a Group Armament Officer who wéamigafor the
ride, poor chap. The other strike wings compridéds 144 and 404
(Canadian) Sqgns, which operated from Strubby anthéygy and lost
seventy aircrew; Nos 455 (Australian) and 489 (Mma&land) Sgns at
Langham and Dallachy, which lost seventy-one awcr@nd No 143
Sqgn which moved from North Coates in October 19%4orm the
Mosquito VI-equipped Banff Wing along with Nos 238 and 333
(Norwegian) Sgns — they lost eighty-seven aircréwall the nine
squadrons sank 215 vessels totalling some 300¢030 t

Our missions covered the entire coastal regionsNofway,
Denmark, Germany, Holland and France so our targetdd be
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A Mosquito VI of No 143 Sgn being prepared for disdrom a
snowbouncDallachy airfield. (MAP

anywhere between Bergen and Bordeaux. A squadrarallys
consisted of twenty aircraft, twenty pilots, twenav(W)s and,
depending on serviceability, we could generally pptbetween nine
and fifteen aircraft for an operation. Our vic fatons (Leader and
one aircraft on either side) built up to a sizedblenation, sometimes
involving two wings joining forces at a rendezvqa@nt. Just before
initiating an attack, the ankitak aircraft would climb to a little over
1,500 ft and, to avoid collisions close to the éarghip during the
converging dive, the wingmen would ease out to ath60 yards. The
break away at the harmonisation range of 600 ydshe antiFlak
Beaus helped to avoid barrage balloons and rodkgieied piano
wire.

On 9 February 1945, ‘Black Friday’, nine Beaufightemostly
from No 404 Sgn, and one Mustang were shot dowRWy190s; the
Germans lost five aircraft. On 2 May 1945 the Bafnfihg sank two
U-boats; two days later Nos 236 and 254 Sgns of\tbih Coates
Wing sank another four — these were the last Redelks of WW Il.

The above information has been derived from my ek
experience as a member of the North Coates Strikey\WM 1944-45
and my position since 1988 as Chairman of the RAItINCoates
Strike Wing Association.
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MORNING DISCUSSION

AVM Baldwin. We have talked a lot about operations in the
Mediterranean and North Sea. | wonder whether yauehcome
across any parallels with what was going on inRheific.

Dr Goulter. An interesting question; | have not done a greal dé
work in that area, although it is an aspect thhbpe to explore in
greater depth one day. That said, there certaiakyseme exchange of
ideas between operators in different theatres. daddeéhe tactics
conceived in the Mediterranean, which lead to thtdishment of
strike wings in north-west European waters, proddassic example
of such cross-fertilisation. Lessons learned wése passed on to the
Americans, notably feedback on the use of differ&imds of
ordnance, the effectiveness of 20mm cannon ancetscfor instance,
leading, apart from dive-bombing, to the virtualandonment of
bombs as anti-shipping weapons.

A weapon that we have not mentioned, HIGHBALL, vea®ther
case of an inter-theatre transfer. Barnes Wallis3HBALL was an
anti-shipping bomb, operating on the same ‘spinrang bouncing’
principle as the UPKEEP weapon used against ther Riams.
Intended for use in home waters, it was eventuddlyloyed to the Far
East for use against the Japanese but the war dxedext it became
operational.

Sir Michael Stear. | would just make the point that the use of 3-inch
rockets, as described by Pat in his account oatiaek on the Gironde
when two pretty substantial German warships wergk,sgave the
Royal Navy considerable food for thought. It wasaglthat its own
ships, which were regarded as well-built and cltzssempregnable,
were actually very vulnerable. It was simply a mawf finding the
right combination of weapons and tactics and omdsféhat Coastal
Command might have achieved even more if it hacdren treated as
such a Cinderella. Even so, there was a read-aordbsit Typhoons
were also able to exploit the capabilities of raske other fields.

Anthony Furse. Towards the end of 1942 or early '43 the Americans
in the Pacific, specifically V Bomber Command undgenney,
completely wiped out a convoy of Japanese merchemtnsing skip
bombing. Can anyone explain why the RAF never s&gu bombing
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in either the Mediterranean or the North West?

Sir Michael Stear. As a weapons instructor, | spent some time skip
bombing, with the USAF, as well as the RAF, and canfirm that it
can be very effective, but it wasn’t really new.vabcaptains back in
Nelson’s day knew that bowling Yorkers could becadyway to take
out a ship, particularly if you could knock dowretmain mast. In
practice, | suspect that a lot of the bombs dropgpe&lenheims and
other aircraft at low level were effectively ‘skiggh, but | doubt
whether there was any record of exactly how theadpgnwas caused
and what the effect was. Does anyone have a batigie on the
Americans and skip bombing?

Furse. | think actually Kenney's bombing system involvedlal/ed
action fuses so they drove the aeroplane straigtiteaship and were
safely over the other side and away before the boei off.

Peter Symes.My personal recollections are of the Portreathk&tri
Wing. Could any more be said about the significasfdde operations
over Biscay and of the effectiveness of the Tsktesquitos using a
57mm gun?

Goulter. Is everyone familiar with the Tsetse? It was a i
armed with a six-pounder cannon which was primdritgnded as an
anti-submarine weapon. The intensity of activityeothe Bay of
Biscay fluctuated, not least because it was a darygerous area in
which to operate in obsolescent aeroplanes like pdlms which were
relatively easy prey to long-range German fight&st Biscay was
not really a hunting ground for the anti-shippirggadrons. Most of
the work against convoys took place off the coastainland Europe,
between Holland and Norway; the main significanéeBizcay was
that it had to be crossed by U-boats transitingrnid from the Atlantic
and their bomb-proof pens in French ports.

Robin Woolven. | was the last Development Officer on the Air-Sea
Warfare Development Unit, which was the successahé Coastal
Command Development Unit, and when we closed itrdaw1970
there were six large steel containers of CCDU rsparhich made
fascinating reading. Are any of your future progeldtely to cover the
work done during that period, because there wereesmteresting
projects, spinning windscreens for aircraft fortamge, and the
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airborne lifeboat, and a lot more that were noteasful.

Goulter. Well, the first thing we need to discover is whappened to
those records. If they still exist | would certgifde very interested in
them because much of what was achieved operatydmalihe aircrew
was due to the efforts of the back room boys whaddevements,
while equally important, do not attract the degréacknowledgement
that they deserve.

Sir Michael Stear.|s AHB perhaps aware of these records?

Seb Cox.No! | doubt whether they have survived. The lessain
course, for any serving officers present, is thgpbu have documents
that ought to be preserved, you should actuallyd stiem tome
Writing to higher formations suggesting that papshisuld be saved
does not always do the trick.

(Note. Robin Woolven subsequently wrote to the effedttiba
had found that most of the CCDU/ASWDU reports teiwhe
had referred were safe in the National Archivestalcgued
under AIR 65Ed)

AVM John Herrington. During her talk, Christina referred to the
Vildebeest; perhaps, as an ex-OC 100 Sqgn, | caydred a little on
that. Two torpedo bomber units, Nos 36 and 100 Sgase based on
Singapore and by the mid-1930s both were flying Veebeest,
These biplanes should have been replaced by Awastdabilt
Beauforts but, because of production problems, tieser happened
so, when the Japanese appeared in 1941, it w'®géh-cockpits, at
70 mph — if you were lucky’. Like the Swordfish thaere being sent
to attack the German cruisers coming up the Charwleich was
happening at pretty much the same time, the lasswas appalling
and after two days the force was reduced to leamn 0% of its
strength; the two squadrons were merged which alibithkem to keep
going for a few more days. They did inflict somemdae on the
enemy but only a fraction of what they might haetieved had they
had modern aircraft and, and just as importantlyd tthey been
properly escorted. | just wanted to get that onrdeord because it
was a significant exploit in the annals of the R&Rartime anti-
shipping operations.
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Frank Diamond. There was a mention earlier of a Barnes Wallis-
weapon. Was that the one that was to have beerbyddd 618 Sqn?

Goulter. Yes, HIGHBALL.

Dr Hugh Thomas. Perhaps | can expand on that. | am involved with
No 618 Volunteer Gliding School — we fly motor glid from
Odiham. We are in touch with the 618 Squadron Assion whose
Flt Lt Des Curtis has written a bodklost Secret Squadrpim which
he describes the HIGHBALL trials work carried out the unit, the
training it carried out in Scotland and its evehtdaployment to
Australia. It also covers the squadron’s more catigeal operations,
including the sinking of the U976 off St. Nazaing & pair of Tsetse
Mosquitos. Incidentally, the wreck was eventuatigdted by French
divers and about ten years ago there was a relm@tween veterans
of No 618 Sqgn and survivors of the U-boat crew.

(Another concise, but comprehensive, account of the
HIGHBALL concept and its development can be foumd i
Stephen FlowerA Hell of a Bomb London, Tempus, 2002;
pp63-89.Ed)

Richard Bateson.On 1 July 1940 three Spitfires of No 72 Sqgn shot
down a Heinkel 59 which was bearing Red Cross mgskitwo of the
crew were actually carrying Red CrodssweiseHas anyone found
any information on the sequence of events thatufetb a decision to
shoot down German Red Cross-marked aircraft?

Air Cdre Graham Pitchfork. When it was investigated, a He 59 that
had been forced down on the Goodwin Sands, waswised to have
had photographic equipment on board and, as atré&ulirchill told
the Germans that if any more were found they wdaddshot down
and within a fortnight a man called Webb on No &hjh actually did
shoot one down off Jersey. The decision was taketh® basis that it
was thought that these aircraft were conducting tqdraphic
reconnaissance missions while carrying out themamitarian duties.
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MET RECCE
Wg Cdr Bryn Lewis

An Air Ministry meteorologist since 1941, Bryn

Lewis enlisted in the RAFVR two years later to
join the met recce force, subsequently flying with
Nos 518, 519 and 521 Sgns during the war and
Nos 202 and 224 Sqns after it. He was later
recategorised as a navigator, flying as such in
Lancasters and Shackletons with Nos 120 and
240 Sqgns, Canberras with No 12 Sgn and
Vulcans with No 617 Sgn. Among other interests,

he still teaches navigation and meteorology to AaQets.

Good afternoon. That is not a weather forecastelyer salutation.
But, how good are our weather forecasts today? &k may still
have some grumbles, the complaints that were bebme some sixty
years ago were long and strong. Senior RAF offjceasticularly at
Bomber Command, were much concerned with the poouracy of
weather forecasting and this view was endorsed H®y genior
meteorologists at the Air Ministry. So what wereythgoing to do
about it? It was generally agreed that airborn@meaissance would
be invaluable, but where were the aircraft, and dfewvs, to come
from? Both were in short supply and fully committedoperational
tasks.

However, the pressure increased, due to the pauitsebeing
achieved by the bombers, and the losses of cred/siatraft because
of bad weather. Icing, contrail heights, jetstreanisud heights and
amounts were all unknown quantities over the cemntin

So, in 1942, the Air Ministry authorised the forinatof a few Met
Recce Flights equipped with Blenheims based ardbhedUK. But
these were only partly successful, because ofitiésbl range of the
aircraft, the lack of meteorological expertise ahé fact that the
single pilot was too busy, as was the navigatoobgerve, record and
encode the weather observations.

The next step was to form squadrons using some $i@mpdens,
Hudsons and Venturas, and to add an additional onember - the
Meteorological Air Observer(MAO). The squadrons evdrased at
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Among other types, late in the war, No 251 (MetcBe&qgn at
Revkjavik operated a handful Warwicks, like this on

Wick, Bircham Newton, St Eval, Brawdy, Tiree, Regkk and
Gibraltar.

The MAOs were found by asking meteorologists whad ha
volunteered for aircrew service, but had been dkmietry through
being in a reserved occupation, to apply for tiei& wategory.

| was one of those and enlisted in 1943 at Lordsk€t Ground,
feeding at the London Zoo. The Air Ministry Ordernauncing the
new category (AMO A.973/42) had stated that ongbeond day of
service we were to be promoted to sergeant. Busthiké at the Air
Crew Reception Centre would have none of it — yoseggeants
telling the corporal Drill Instructors where to géf! Whatever next?!
Induction complete, it was off to Manby for a shairt gunnery course
followed by basic navigation at Millom, ending uipAddergrove to be
introduced to codes, instrumentation and the spréile. Thus, after
only two months, we were operational.

| was sent to No 519 Sgn at Wick, then to No 524 &gBircham
Newton and, in late-1943, to No 518 Sqn at Tireeiggeed with
Halifaxes. The accompanying map shows the standautes that
were being flown between mid-1943 and mid-1945.

The Halifax had a crew of eight: two pilots; a rgator; a flight
engineer; three WOp/AGs and the MAO. On No 518 Sqgpayt from
members of the homegrown RAF, our crews includedixure of
Canadian, Australian and New Zealand personnek pho Polish
meteorologists who had escaped their country 9193

The instruments fitted for the MAO, whose statiomswvin the nose
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The Halifax was the mainstay of Coastal Commanaiig{range Met Recce
Force. This one is a post-war Mk VI of GibraltaNe 224 Sqn; prior to 1945
most Met Halifaxes were Merlin-engined Mk Vs. (MAP)

compartment, were an aneroid barometer, a psycheonj@mounted
on a strut outside the fuselage), an ASI repeategmpass repeater
and an altimeter.

The profile flown on the MERCER route (the othemrgvsimilar)
was a westerly leg into the Atlantic for 700 nmaaheight of 950
millibars (mb) roughly 1,500 ft or so depending the sea level
pressure (SLP). If the SLP had been 950 mb, thewavdd have been
flying at wave top height! An observation was magery 50 nm and
at every fourth the SLP was measured. This was Hgretting down
to about 30 feet above the water, setting thathtedg the altimeter
and reading the SLP off the pressure sub-scale. pilo¢s quite
enjoyed doing this exercise in daylight when th&aAtic was blessed
with a light breeze and no low cloud. But at niglith a gale blowing
and very low cloud it was a different matter!

| recall that one of the initial aids issued toists# this procedure
at night, was a small tin can dropped from theraftcand timed till a
small flash was seen as the can exploded. A tablddagive height
against time — it was not the most trustworthy iossand we were
grateful when it was eventually succeeded by th@raltimeter.

Each observation made by the MAO recorded: vigihilboth
vertical and horizontal; dry and wet bulb tempemasy cloud type,
amount, base and top; precipitation; wind veloetyboth sea level
and at height flown; and the incidence of icing amdbulence — and
there was plenty dhat over the Atlantic.

At the terminal point an ascent was made to 500 atiput
18,000 ft, zig-zagging on short legs, and levellmg every 50 mb
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(roughly 2,000 ft) to record temperature readirgm,d base, tops and
types and the presence of icing. Many times | regobt00 degrees of
frost (-70F)

On reaching 500 mb, that height was maintained®& nm on the
reciprocal leg home, and observatiammtinued to be made every
50 nm. We then descended back to sea level, ussngame stepped
procedure as in the climb, to fly the rest of themebound leg at
950 mb.

The weather observations were figure coded, anu ¢éneyphered
using a ‘one time book’ and transmitted to basetly wireless
operator. My wife was one of the WAAF operators wieceived
these messages, often sent under very difficulbgpimeric conditions.

Was it all worthwhile? There is no doubt that alet
meteorological reconnaissance was much apprecidigd the
forecasters, and their predictions improved sigaiitly. Mr Churchill
saw fit to send a special ‘Thank you’ signal. Andny of you will
recall General Eisenhower’s dilemma in 1944 as hether, after the
previous day’s weather had been so unsuitablehdwd make D-Day
6 June. After studying the observations made olverAtlantic, Gp
Capt Stagg, the senior British meteorologist, astVigisenhower that
the conditions would be just acceptable and so RiDek place on 6
June.

Altogether some 16,000 Met sorties were flown, abdut 180
MAOs were awarded their ‘M’ brevet by the Air Mitig — but not
until fourteen days before the end of WW II! Sadlyme twenty of
these men lost their lives. None of these losse® wae to enemy
action, most will have been caused by the atrocieeather that the
crews often encountered.

The Met squadrons claimed that, whatever the weathey flew
their sorties ‘when even the birds were walking.’
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MARITIME AIRPOWER - A DARK BLUE PERSPECTIVE
Cdre Toby Elliott

Toby Elliott joined the RN in 1963 and spent
most of his career in front-line appointments. A
submariner by trade, and an ASW specialist, he
commanded the submariné3tter, Resolution
and Trafalgar the Tenth Submarine Squadron,
the Second Frigate Squadron and took part in
the Gulf War as captain of the frigaRBxilliant.

His final appointment was as the Director of
Fleet Operations at Northwood. Since his
retirement he has been Chief Executive of the
Ex-Service Mental Welfare Society (better
known as Combat Stress).

Maritime Air Power, from any perspective, even &dadue one, is
a big subject and not one to which | will be aldedb full justice in
the time allotted to me. Therefore, although | wadluch on some of
the big issues surrounding the Fleet Carrier, | @dhcentrate on one
important aspect of the business and that is abtirarine warfare.

My personal interest in military aircraft stems rfromy early
childhood, when my grandfather, Maj Jimmy Ellioff® used to talk
about his flying experiences on the Western Framing the latter
stages of WW |, illustrated by beautifully made ralsdof all the
British and German aircraft which were involvedfiwivhich he used
to demonstrate the scraps in which he and his sgnastemed to
spend their time, conducted over No Man’s Landoufrse.

My grandfather also brought me up on a rich dietilfiam Heath
Robinson, so my early impressions of what his was vall bout
tended to be illuminated such imaginative concexgsthe ‘Aero
Biffer’ and the ‘Subzeppmarinellin’.

| was also struck by the similarity between our tprofessions
whilst reading the recerftimesreport of the unveiling of the Coastal
Command memorial in Westminster Abbey. Peter Dawié®s:

‘Maritime patrolling was, perhaps, a far cry frohetglorious
deeds of Fighter Command or the ultimately overviiag
destructive capacity of Bomber Command, and it céees to
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public attention. Most Coastal Command aircrew had
become inured to the monotony — and danger — af fights
over trackless oceans often in vile weather.’

Well, for ‘aircrew’ read ‘submarine crews’, and thature of the
job is just as described; it is only the sortiegignthat is slightly
different.

Looking at maritime air power from a dark blue fgadhview, it is
necessary to go right back to the beginning. Inghey years of the
20th Century, British military thinking about thetpntial use of the
aeroplane lagged far behind that of the main Ewoppowers,
particularly the French. In 1910 the Chief of thapkrial General
Staff had described aviation as ‘a useless andnsiyefad’ whilst the
First Sea Lord estimated that the naval requirementld be for two
aircraft in total. However, the government was éar¢o bow to public
opinion, and in early 1911 the War Office was dieelcto set up an
Air Battalion of the Royal Engineers. Later in teame year there was
further evidence of the utility of military air p@v when the lItalians
conducted aerial reconnaissance and aerial bomieatdagainst
Turkish targets. Prime Minister Herbert Asquithedted that the
whole issue be examined by the Committee of Impddefence,
which resulted in the creation of a new flying origation comprising
two operational wings and a school. Establishedeura Royal
Warrant of 13 April 1912, the notionally joint-Sé&re Royal Flying
Corps was intended to embrace all aspects of bathl and military
flying.

It will come as no surprise that the apparent sdibation of all
forms of naval aviation to an Army corps was muebkented by the
senior service, and the Admiralty, independentiyd awithout
authority, set up its own flying branch, the Rojaval Air Service,
although that name was not formally introduced|ulily 1914.

During WW | the competition for resources betweeaviN and
Army was fierce and, in 1917, when General Smut®menended
that the two Services should be amalgamated, there those, most
notably Trenchard, who saw the introduction of iadtitompetitor as
being singularly unhelpful. Well, the rest is histaand there is a very
interesting book to be written about the ups andraoof the primary
resource driven battle which has lain behind theelbgpment of the



59

United Kingdom’s maritime air power from those gaghys right up
to the present. As Lord Trenchard foresaw, thisgrased not always
to be in the best interests of either of our Sewiaark or light blue,
nor always in the best interests of inter-Servalations! However, as
a sharp-end man, | relish the achievements of #flarg airmen who
have contributed so much during the ninety yeansesiall of this
really began, whatever the colour of their uniforms

Jeff Jefford has already spent some time on W\ I kill offer a
couple more vignettes — if only to underline thedatth of capability
that is required at sea and how soon that was nésexd For instance,
as early as 1915 Lt Cdr Martin Nasmith, CO of thbrsarine E11,
was flown over his area of dived operations in exféan before setting
off to penetrate the Dardanelles and ‘run amuck’ttie Sea of
Marmara. Nasmith, whose exploits won him a VC, dbsd the
purpose of his flight as being ‘to look at the jshp

But, for the marine aviator, the main theatre oérations was in
the North Sea and around the coastline of the Ukkerevthe German
threat came from the Zeppelin and the U-boat. Tlae @Abinet was
particularly concerned that U-boats operating frétemish ports
might disrupt the supply system supporting the aomythe Western
Front, since all stores had to cross the Channskhy

Following Lt S D Culley’s first successful take a¥f a Sopwith
Camel from a lighter towed by a destroyer, he veasigde the same
technique of forward deployment to shoot down tst Feppelin of
the war to be destroyed in air combat. Clearlys thas an extension
of the tactics advocated by submariners who baliéweprojecting
maritime power well ahead of the surface forcey tivere trying to
protect. Two years earlier, in 1916, an attemptdetdally been made
to combine the two concepts by using submarineda@eroplanes.
This had involved two Sopwith Schneider seaplaresgbcarried on
the deck of the submarine E22 whence they werdeitbaff to get
airborne under their own power. The experiment wdrko the extent
that the aeroplanes succeeded in taking off anihgfhihome, but
several practical problems had been encounteretbriunately, the
E22 was sunk by a U-boat the following day, whicbught the trials
programme to a premature end and left the difiiesilinresolved. The
idea was taken up again in 1928 when the submadw@ewas
converted to serve as a seaplane carrier but wieefosindered, with
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the loss of all hands, in 1932 the Submarine Serdecided that
aviation was best left to others and went on touglo its own
distinctive furrow.

As we know, the Battle of the Atlantic was one bé tdecisive
campaigns of WW II. During the early years of thiee longest battle,
the shortage of long-range land-based aircraftltthé North Atlantic
‘gap’ compounded the scarcity of surface escortsthe lack of the
escort carriers, or merchantmen fitted with fligleicks, which would
eventually permit a convoy to mount its own antisiarine patrols.
Coastal Command had only two squadrons of longeaaigcraft in
1942 (twenty-eight aircraft), not because of a ganshortage, but
because Bomber Command continued to win the battleesources,
with priority being given to attacking German inttiad cities.

As Peter Padfield puts it in his bodkar Beneath the Sea

‘In truth there had been no reasoned basis of ttieyp it had
been dictated by the belligerent prejudice of Chilirchis
advisers, Lord Cherwell — who before the war hadissd
against the development of radar — the former AcE Chief,
Lord Trenchard, and the dominant “bombing groupthia Air
Staff, whose tunnel vision was most notably exmddsy the
new Chief of Bomber Command. The failure of the Aty
to make a reasoned case did not help their causey had
diluted the urgency of the argument for long-raadgeraft for
Coastal Command by mixing it with issues of navahmand
of bombers operating over the sea and naval tigiftinCoastal
Command Aircrews. Above all they had failed to paint the
idiocy and profound historical ignorance of the lbems’ claim
that bombing German cities was “offensive” whileofgcting

convoys was “defensive”.

It was estimated that it would have taken fortygeange aircraft,
preferably, but not in the first instance nece$garitted with
centimetric radar, to close the air gap south &feBland and so make
the U-boats’ task on the principal supply routesnfr America
practically impossible. The person to feel sorryias the AOCinC
Coastal Command, Air Mshl Sir Philip Joubert deFerté, whose
memory was said to be as long as his name, andewpless for
aircraft were dismissed by the Air Staff becaubeytsaid, he was
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asking the impossible, and who was blamed by theniredty for not

pressing his case hard enough. Eventually theadtirarere provided,
and the air gap closed — that, plus the fittingradar to maritime
reconnaissance aircraft was to contribute greatlthe defeat of the
U-boat.

Turning now to the post-war era, the attentionhef Naval and Air
Staffs was frequently focused on a fundamentaltgpreshow best to
deliver maritime air capability in the future? Thigs during a period
when the Fleet Carrier, with its multi-roled ailogp was considered
to represent the epitome of maritime air power.c@drse, in some
navies this has always remained the case. It seemse that this
period must have been the heyday for those fortueabugh to have
been flying, when such great aircraft as the Bueeamnd Phantom,
together with organic AEW and ASW aircraft, wereegied off the
decks of these large ships, and the Royal Air Fdrad equally
impressive and capable aircraft operating from sl@ses. However,
changes in foreign policy, particularly the withaed of our forces
from East of Suez, were to cause the demise oFldwt Carrier and
almost lead to the end of fixed wing flying in tRkeet Air Arm, with
what was seen by the RN as a fatally flawed detis&@ng announced
in 1966.

This was a very difficult interlude for those wheme working in
the Ministry of Defence. From a personal point igfw;, | experienced
something of the genuine concern which was beitigrfehe surface
fleet in 1970, when | was serving aboard an AS\Wate. We were
exercising the new Tactical Air Support of Maritin@perations
(TASMO) procedure, with Buccaneers flying out ofsk@mouth to
attack ORANGE surface forces which were simulatiSgviet
warships armed with anti-ship missiles operatinghia Greenland-
Faeroes-UK gaps, and | well remember the very hag for these
aircraft to arrive on target, this is if they wable to make it at all
before simulated missile release. Not a comfortablging for a
Service which still keenly remembered such eveattha loss of the

Prince of WalesindRepulsdo Japanese land-based aircraft when this

Task Group lacked any form of air cover whilst @pierg off the east
coast of Malaya. It was, of course, not sensibtdlese ships to have
been exposed in this way, but it was the lack dfitimae air resources
that lead to this sad event in the first place.
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More recently the very difficult funding issues litvhich the
Ministry of Defence has been faced have generaiter llisputes
between Naval and Air Staffs, over such issuedhasircraft carrier
and its associated air group. In the late 1970%aeethe debate about
the Invincible Class CVSs and their Sea Harrier FRS1 aircrafeséh
aircraft, along with the RAF’s Harriers, represehgegreat capability
at the time (and still do), but it was a pity ttiaé ships, and therefore
the size of their embarked air group, could notehbgen any bigger.
In 1981 the now infamous Nott Defence Review punrethis limited
capability at risk. Had it not been for the timalgminder of the
crucial need for embarked air power provided by Faéklands War,
this class of ship had been destined for disposabaal or the
breaker’s yard. But it was also the Falklands Wt brought home
the vulnerability of surface ships to attack by-lairnched anti-ship
missiles, as well as to the iron bomb and gunfidivdred by
aggressively flown modern aircraft. Despite theoleefforts of the
embarked combined Harrier Force to establish andntaia air
superiority and provide support for troops condugtiground
operations, it was a very close run thing. But¢heould have been
no air cover at all if our two small carriers haut heen available.

Even more recently, in 1993, during an incredibiysfrating
period when the ltalians refused to grant basigitsi to the RAF
ground attack aircraft which had been assignedduige air support
for UK troops on the ground in Bosnia, it fell toe& Harriers
operating from carriers in the Adriatic to meetstkask. For the Sea
Harrier ground support was by no means its prinmaly, but it was
better than nothing.

But | fancy that much good has resulted from theky situation —
and | had a hand in it. In 1993 | was the Deputyefior of Naval
Operations and, as such, | sat through countlessshaf Balkans
briefings on a daily basis. | had just been rea@ibgut the Falklands
War and | had been impressed by the role playeithdyRAF Harrier
GR3s of No 1 Sqgn, embarked in HM&rmes Clearly, this concept
could be employed again to solve the current proble

By 1993 the far more capable Harrier GR7 was abkland it
was just the right aircraft for the task in Bosritaving done a few
checks with my Fleet Air Arm experts, | well rec#ifie day that |
suggested to the Director Air Offensive, that wewdtd deploy a
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squadron of GR7s afloat in the Adriatic. | will n@peat what was
said in response — something about a dark blue tplagteal his
Harriers — and he did not accept my proposal. Biatd good reason to
press the case — the ten GR3s of No 1 Sgn hadnpatfime show in
the Falklands and the Balkan campaign providedi@egoopportunity
to repeat the exercise.

We persevered, but it took something like 18 mob#fsre all was
ready and the first deck landings took place. b almember being
aboard to witness the first operational deployn@nGR7s, together
with their supporting staff, to HM3rk Royalat sea in the Adriatic.
This event represented a really significant enhawece of our
capability, and one which could be made availablarty future Joint
Commander. It was also a convincing demonstratfowtat can be
achieved when inter-Service rivalries are set asidihe interests of
achieving the right force mix for the job in hand.

We entered the era of the Permanent Joint Headggaat about
the same time as this significant initiative wag\gemplemented and
since then the pace of change has been very rafgdiow have the
Combined Harrier Force — and the AOC 3 Gp RAF isa-admiral!
—and, in the current context of joint force expiediary warfare, there
seems to be unanimous recognition of the utilityhef aircraft carrier
and its relevance to world-wide operations.

The UK is now planning to build two Fleet Carri¢@®VF), which
will operate the Future Joint Combat Aircraft (F)Clased on a
UK/US collaborative development of the STOVL Jdsttike Fighter.
This new aircraft is expected to replace the Harriem 2012, and
will be flown by pilots of both Services. This cométion of the
flexibility of air power mixed with the flexibilityof sea power really
does provide a significant force multiplier. It magve taken the best
part of a century to get this far, but it is gremsee it happening.

To round off, | shall focus on just one aspect afitime air power
— anti-submarine warfare — ASW. First we need toime ourselves
of the amazing technological advances that have beele. In the air,
maritime patrol aircraft (MPA) have evolved fromethrelixstowe
flying boat of WW | via the Sunderland and Liberatf WW 1|
through the early post-war Lancaster and the |&eackleton to
today’s highly capable Nimrod.

In much the same timeframe, our submarines had/egdtom the
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relatively primitive ‘submersible gunboats’ of th800s to the modern
Nuclear-Powered Ballistic Missile Submarine (SSBMgry quiet,
with sophisticated sensors and great endurance. Cbld War
opposition had made similar strides, of course, aritth its Northern,
Baltic and Black Sea fleets operating in the Nonardsea, the North
Atlantic and the Mediterranean, the Soviet subneariteet was
formidable in both its size and its capability.

The first generation of Russian Nuclear-PoweredigériMissile
Submarines (SSGN) were quite ‘agricultural’, vergisy and thus
detectable on passive sonar at great range. Butweee to spend
billions and billions of roubles developing, buitdi and deploying a
wide range of extremely potent and impressive suim@s. By the
early 1980s the Russians had théictor and Akula Class Nuclear-
Powered Attack Submarines (SSN) which demonstraked the
Soviet submarine builders had finally caught uphwibte West in
terms of stealth and capability. Sadly, they wesdpéd in their
endeavours by some terribly damaging spy scandhls, most
notorious being known as the Walker-Whitworth casevhich the
Soviets learned of the extent to which their sulbmesr were
vulnerable to detection and tracking by allied ASdktes, and thus
what they needed to do to achieve the same levebmdr advantage
as was being enjoyed by American and British ASVitsunWhen
these new submarines eventually appeared in théhé&tar Fleet's
ORBAT they were a very different kettle of fishttee boats that we
had had to deal with before. They were very quwe]l armed,
handled in a thoroughly professional manner anceveer a par with
the best that either the USN or Royal Navy couldypuagainst them.
The Akula Class, for instance, was capable of deploying and
remaining undetected for the entire duration ofpidrol, the only
evidence of its being at sea being its absence itberth.

But there were others, like tielta IV SSBN, which was designed
to sit under the ice-cap until ordered to laundbary, very difficult
to detect unless picked up as it deployed fromhdme port. Then
there were thel'yphoonClass boats, star of the filidunt the Red
October and theDscar lls like the ill-fatedKursk, bristling with anti-
ship missiles. In the highly complex water struetof the Norwegian
Sea, which is so favourable to the submarine corderadetermined
to avoid detection, boats like these were capabie simply
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disappearing. These formidable vessels really digresent very
difficult ASW targets.

A nuclear submarine will remain deep for the vasjarity of its
patrol, rendering it undetectable by the radariedrby MPA. It is,
therefore, the acoustic and non-acoustic signatof¢he submarine
which have to be exploited. For both sides it wees development of
even quieter submarines and the need to countemith even more
sophisticated sensors which was to cost so mucleyp@amd that, plus
the huge costs of the strategic deterrent prograrbeeame a major
contributory factor in the economic collapse of 8mviet Union, and
a cost which was to have a major affect on thatalmf many of the
western allies to maintain properly balanced fdesels.

But it was not just the cost, but the very clealidation that allied
ASW forces, and those of the United States and t@Beidain in
particular, had the capability to track and to ¢aroviet SSBNs
deploying from their bases into the North Atlantidyich was to prove
so dispiriting to the higher command of the SoXavy.

Much of what went on is still shrouded in secrelayt for some
years it has been in the public domain that theess of the western
allies lay in its superior intelligence capabilitygt least in the system
known as SOSUS (Sound Surveillance System). Tisesyprovided
the cueing (the where to go to find the needldhéhaystack) needed
by mobile ASW platforms, MPA, submarines and sweféarces, to
permit them to close the target within passive soa@age, for instance
by laying a field of sonar buoys, and thus to lecaid track Soviet
submarines as they deployed into the Norwegian @ethe North
Atlantic.

In the 1970s and ‘80s there was a constant flovkweards and
forwards by Soviet SSNs and SSBNs into the wegiemtic Missile
Patrol Areas, and to and from the Mediterranean!.lfss/e said, in the
early days these targets were extremely noisy, thatk were rich
pickings to be had from allied SSNs and by MPA|nily out of
Keflavik, Kinloss, St Mawgan, the Azores, Bermudal airfields on
the US mainland. Towards the end of this periodckvivent on well
beyond the end of the Cold War, the well-handledets became
much quieter and became a real challenge for tteel ASW teams.

The main allied players were USN P-3 Orions, RAmMIids,
towed array-fitted ships, like the BritidleanderClass ASW frigates,
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and American and British SSNs. Each of these woitdd function by
itself, but more often they took part in highly colex ASW
operations. It was very real, and some of it walites of their eyes’
stuff, which demanded the highest of standardsigifance and the
utmost professionalism by the participating crews.

Thus far, this aspect of the Cold War has perhagsn bbest
exposed by the novels of Tom Clancy, although tieeeegreat deal of
information in the public domain, released mainly the US
Government. It was a long, drawn out campaign, nedgting for
those who took part in it by the nature of the higdecret operations
in which we were participating, by the rapid deysi@nts in the
technology being applied to the sensors and weapgstems which
we used and by the routine testing of our profesgiskills in a great
game which was little short of how we thought weuldoactually
have to fight if deterrence had failed.

All of this involved countless flying and dived hsuall carefully
co-ordinated and directed from the Joint ASW Headigus which
enjoyed the best of, often real time, intelligesapport. The rewards,
when they came, were worth it — there was, foraims¢, enormous
professional satisfaction to be gained by a Nimdw which
succeeded in locating akulawhich had been missing from its berth
for some time and then handing it on to an SSN ¢oveed-array
frigate which might escort it all the way home. aflwhich adds up to
an outstanding example of how successfully air sea forces can
operate together.

Without any doubt, these combined ASW operationseveme of
the true successes of the Cold War and for thoses afivolved, both
dark and light blue, and for our close friends atlges in the USN
submarine and MPA fraternities, and all of thosenynpeople who
provided the superior C3I support, without whichthilmg on such a
scale would have been achieved, it has to be acaoiar great
satisfaction.
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MARITIME PATROL IN THE PISTON ENGINE ERA
Air Cdre Bill Tyack

Bill Tyack joined the RAF in 1962. Trained as a
navigator, he flew in Shackletons with Nos 210
and 42 Sqgns, before a lengthy involvement in
trials and evaluation work on the Nimrod,
much of it at Boscombe Down but including
a stint at the Atlantic Undersea Test and
Evaluation Center in the Bahamadis later
tours, with operational requirements and policy
staffs, continued to have a strong maritime

flavour.

Introduction

The Royal Air Force used several types of maritpagol aircraft
in the period between WW Il and the introductiortted Nimrod at the
end of the 1960s. However, the story of this ene#dly the story of
the Shackleton. | wish to acknowledge the help iafmmation that
many people have given me while preparing this pdpeparticular,
Jeff Jefford and the Newark Air Museum were modpfaeé Any
errors or omissions are my responsibility.

The Early Years

During WW 1l long-range maritime aircraft, suchtag Liberator,
had played a vital role in winning the Battle o thAtlantic, but, as
John Terraine says, ‘the end arrived none too soedhe maritime
war.™ Towards the end of the war the Germans had deseltpe
Types XXI and XXIII submarines, which had a higherderwater
speed and greater battery capacity. They had atstegbed the
schnorkel (a Dutch invention) that enabled a submato run on
diesel engines and charge its batteries while stdmde with only the
small schnorkel head exposed above the surfaceseThdvances
enabled U-boats to continue operations in homergjaiespite Allied
dominance of the air and surface, until the enthefwar. To quote
Terraine again, ‘Thus by 1945 the wheel had tufmédircle: having
evolved from a blunt and ineffectual weapon intdeadly killer of
submarines, at the end of the war the anti-submarircraft was — for
want of an adequate method of long-range deteaifoaubmerged
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A Lancaster GR 3 of No 38 Sgn. (MAP)

boats — almost back where it had started. Thestdstorkel submarine
had emerged from the Second World War technictlhgt militarily,
triumphant.”

Therefore, at the end of the war the submarine iredaa
formidable weapon and Britain, which had twice adinsuffered
defeat at the hands of this threat, was alert ¢onbed to retain an
effective anti-submarine capability. Moreover, Biit still had
substantial overseas commitments, where the maiondary roles of
maritime aircraft would prove invaluable. Howevander the terms
of the Lend Lease Act, at the end of hostilities ttery-long-range
Liberators and Fortresses, which had played sulenge part in the
Battle of the Atlantic, had been returned to theAUS

The operational requirement for a replacement wweatld emerge
as the Shackleton, OR 200, had already been wiittentline in late
1944, but there was a need for a stop-gap; so s@measter Mk 3s
were rapidly converted first for air-sea rescueeguand then, with the
addition of ASV 13 radar, to the general reconraiss role.

Meanwhile, the first signs of the Cold War were eguing as the
Soviet Union annexed, rather than liberated, langathes of Eastern
Europe. It was obvious that the defence of Weskurope against
potential Soviet aggression would rely on massamforcement both
of men and equipment from the USA. So it was Mitabe able to
protect the North Atlantic sea lines of communigatirom submarine
attack. At this time the West overestimated bothréite at which the
Soviets would build new submarines and how fasy tlweuld adopt
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2 x sgns Sunderland GR 5 Calshot

3 x sgns Lancaster GR 3 Leuchars & St Eval
1 x sgn Lancaster ASR 3 St Eval

1 x sgn Halifax GR 6 (Met) | Aldergrove

1 x sgn Mosquito FB 6 Thorney Island

1 x sqn Beaufighter TF 10 Thorney Island

3 x sgns Sunderland GR 5 Ceylon, Hong Kong, Singapof
1 x sgn Lancaster GR 3 Malta

2 x sgns Beaufighter TF 10|  Ceylon, Singapore

Table 1 — RAF Maritime ORBAT 1946.

German advanced submarine technology. In 1946 USalNa
Intelligence predicted that the Soviets would havdorce of 300
‘Type XXI' submarines by 1950.However, by late 1946, with the
post-war run down almost complete, Coastal Comnieaationly nine
squadrons in the UK. (Table 1) The Command wasqgust one third
the size it had been on 3 September 1939. Therefsrea further
stopgap while the Shackleton was being introduaeder the terms of
the Mutual Defense Assistance Program (MDAP) thétddnStates
loaned the RAF fifty-two Lockheed P2V-5 Neptunes.

In fact, by 1951 th&VhiskeyClass submarine was just beginning to
appear. This was based on a pre-war Soviet deigrStalinetz), was
less capable than the German Type XXI and initiadig not
incorporate a schnorkel. However, in 1952 the mmapableZulu
Class appeared, incorporating the new technology, aver the
succeeding years the Soviets built up a powerfutefoof attack
submarines, designed to interdict the sea lineofmunication, and
of cruise missile-firing submarines, specificalprgeted against the
US Strike Fleets. Meanwhile, in 1949 the Soviet®wigted their first
nuclear weapon, which raised the spectre of sulm@srarmed with
nuclear missiles. This came to pass in 1957 whenfitist Soviet
ballistic missile submarine, a convertédlu, put to sea. Then, in the
following year, three new classes of nuclear podiesabmarines
appeared: theHotel ballistic missile submarine; th&cho cruise
missile submarine and thdovemberattack submariné.By 1966,
twenty years after the end of the war, the SovigyNcontained 350
conventional and fifty nuclear-powered submarin@s.these, forty
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2 x sgns Sunderland GR 5 Pembroke Dock
3 x sgns Shackleton MR 1 Ballykelly, St Eval
3 x sgns Shackleton MR 2 Ballykelly, St Eval
2 x mixed sgns Shackleton MR 1 & 2 Aldergrove, SalEv
4 x sgns Neptune MR 1 Kinloss, Topcliffe
1 x sgn Hastings Met 1 Aldergrove

1 x sgn Sunderland GR 5 Singapore

3 x sgns Shackleton MR 2 Gibraltar, Malta

Table 2 — RAF Maritime ORBAT 1956.

were armed with ballistic missiles and forty witliise missiles.

This build up of a powerful Soviet submarine foreenforced the
need for Britain and her NATO allies to maintain effiective anti-
submarine warfare capability to allow NATO free wsethe oceans,
while denying the same to the Soviets. So by 19%6 Maritime
ORBAT (Table 2) consisted of a mix of Sunderlandeptunes and
Shackletons, plus the Hastings meteorological afircr

The Sunderland

The Sunderland flying boat had entered servicedB8land served
with distinction in the anti-submarine and generatonnaissance
roles throughout the Second World War. After the the Sunderland
Mk 5 continued in service with Nos 201 and 230 Sigoas at
Pembroke Dock until 1957 and in the Far East fatlar year, until it
was finally withdrawn from service. During this &pnit took part in
the Korean War and the Berlin Air Lift. In 1949 Cpmnist Chinese
forces shelled HM@&methyson the River Yangtze. The attack killed
and injured many of the crew, including the shiglsctor. A
Sunderland of No 88 Sgn was sent from Kai Tak mal lalongside the
ship and transfer an RAF doctor and medical sugblie

The Sunderland had a heavy defensive armamenttavitguns in
nose, dorsal and tail turrets and two in the beaokdut positions, to
compensate for its slow maximum speed of 187 kswéver, the
maximum bomb load was only 2,000 Ib and its maxinstith air
range some 2,600 nm. Therefore it did not providedapability that
the post-war RAF sought in a long-range maritimegbaircratft.

The Neptune
The Neptune entered service with the United Stideag/ in 1946.
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The RAF operated the P2V-5 version (designated iNeptMR 1)
from 1952 to 1957, based at Kinloss and Topclifféth a bomb load
of up to 8,000 Ib (two homing torpedoes or tweleptth charges), the
AN/APS-20 search radar, a searchlight for nightrapens in the
starboard tip tank and a still air range of ne&J$00 nm it was a
capable aircraft. When they arrived the Neptunes$ duns in nose,
dorsal and tail turrets. The Royal Air Force rentbtee nose and tail
guns from half the fleet and fitted a long tail rgarg Magnetic
Anomaly Detection (MAD) equipment. MAD detects arali®s in the
Earth’s magnetic field caused by large metal objesuuch as a
submerged submarine. It has a limited detectiogaaso it is used for
relocation, rather than initial search. Very prediying at extremely
low level above the sea is required for MAD to Hedive.

The Evolution of the Shackleton

There is no shortage of published information om $hackleton;
for example the excellent books by Chris Ashwbethd Barry Jonés.
The Shackleton Associatibrwebsite is a mine of information and
several aircraft are preserved in museums andtproglections.

When the requirement for a new long-range maritiperol
aircraft was raised in 1944 the Royal Air Force wesparing to shift
the focus of its operations from Europe to the East and what was
expected to be a long battle to defeat Japan. Soefjuirement was
conceived as a new long-range version of the Limdot both the
bomber and maritime reconnaissance roles. Howevideln, the early
end of the Pacific War there was time to refine ZIR and develop a
new design, the Avro Type 696, which would be anificant
improvement over the Lincoln. The most importardtéees of OR
200 (Issue 2) in March 1946 were: a range of 3@@0with 6,000 Ib
of weapons; sufficient space for a large amount etdctronic
equipment; and a much better environment for tlevcto enable
them to remain effective throughout very long flghThe first
Shackleton was delivered to No 120 Sgn on 30 Magd1. The build
up was rapid, with seven squadrons in service leydahd of 1952.
Over the years a total of 178 Shackletons was farilthe RAF, plus
four prototypes and eight Mk 3s for the South AdricAir Force. The
type evolved through three marks of airframe, amed phases of
equipment upgrade. There were also two trainingamgs and the
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Shackleton’s final guise was that of an airbormdyemarning aircraft,
which remained in Service until 1991, giving an mgienal life of
forty years. Throughout its career the Shackletal@gelopment had
three main thrusts: adequate range and endurantte aviuseful
weapon load to ‘close the Atlantic Gap’; equipmepgrades to keep
pace with developments in the threat; and the rending search for
crew comfort. The aircraft was also dogged by potd with
structural fatigue and there were several scherneextend the
airframe’s life.

The Shackleton MR 1

The Shackleton had a large fuselage cross-setti@tcommodate
crew and equipment, and a capacious bomb bay. Tihg eentre
section was that of the Lincoln; the outer wingsl amdercarriage
were from the Tudor civil transport. The tailplao®ginated from the
Lincoln, but the size of the fins was increasedrdudevelopment to
something more like those of the Liberator. FoulldkBoyce Griffon
Mk 57s provided power, each with twin contra-raigtDe Havilland
propellers. The Griffon, with a lineage stretchitigck to the
Schneider Trophy R-type engine, had been develdpetheet the
Royal Navy’s requirement for a more powerful endimen the Merlin
for operations from aircraft carriers. The conivgating propeller
arrangement was designed to avoid torque-inducéthsiuring take-
off from a carrier and, more importantly, on oversts. On the
Shackleton the contra-rotating propellers providedery efficient
way of converting the power of the Griffons intarust. For self-
defence the aircraft had a Bristol B17 mid-upperety with twin
20mm Hispano cannon. The MR 1 had a wingspan offtl2& empty
weight of 49,600 Ib and could mount a four-hourglaat a radius of
780 nm from bas¥.

As originally designed, the Shackleton had 20mmnoanin a
barbette on each side of the nose, with the gusitterg alongside the
bomb-aimer on a bench seat in the transparent awgkea Boulton
Paul rear turret with two .50 calibre machine gutewever, the nose
barbettes proved ineffective and the rear turraised centre of
gravity problems and neither went into productidhe prototype was
also fitted with an air-to-air refuelling receptadbr Flight Refuelling
Ltd’s looped line system, but the requirement fos tvas dropped and
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A Shackleton MR 1 of Gibraltar's No 224 Sgn posgsrest the
rugged backdrop of the Rock. (MAP)

it was not fitted to production aircraft

The primary search aid was the ASV 13 centimetdar in a chin
radome. The detection range was about 40 nm orstaogler, 20 nm
on a surfaced submarine and 8 nm on a submaringngptower in
Sea State 1. In rougher conditions, the range wbalchuch less. The
early Shackletons had transparent radomes thaedfteclear view of
the radar scanner. The other search aid was AUTQLY,Glesigned
to detect the exhaust fumes from a submarine’suesthdhe system
worked in an academic sense and it was possildletect an exhaust
trail and home upwind along the trail to reachdbarce. However, in
practice there were just too many other sourceslofust fumes, such
as merchant ships; so the false alarm rate was rtaechigh for
effective operational use. Perhaps the MR 1's mel&ble search aid
was the Mk 1 eyeball. The aircraft was well proddeith lookout
positions, in the nose, the cockpit, the astroddhee mid-upper turret
and special look out positions on either side &f tieam. Visual
search remained an important and effective capaliiroughout the
life of the Shackleton.

Sonobuoys were carried for localisation of a sulimeasubmerged
before a direct attack could be made. A sonobuoy wylindrical
device consisting of a flotation buoy, a hydrophtmeletect noise in
the water and a radio transmitter to send the ssigaals back to the
aircraft. The sonobuoy is released from the bomp, @ small
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parachute retards its fall and on striking the watereleases the
hydrophone, which sinks to the end of its cableth&t same time the
aerial is erected and the buoy begins transmittingtever sounds the
hydrophone receives. When the Shackleton firstredtservice these
sonobuoys were short-range and omni-directionatodk about 15
minutes flying a cloverleaf to lay the standard FROYB' pattern of
one buoy on the datum and four others at 2 nm sgaiound it. The
datum buoy had to be overflown before each subseduéoy was
laid to ensure that the relative positioning wasesurate as possible.
In order to track a submarine the sonics operageded to hear it on
more than one buoy. He would confirm that it wasubmarine
signature and then estimate the relative signahgth on each buoy.
The navigator used these relative strengths toteaisa fix, based on
the signal strength being inversely proportionalréamge from the
buoy.

The Shackleton MR 2

The specification for the MR 2 version of the SHatdn was
issued in December 1949, before the first prodadiidR 1 had flown.
It was to incorporate many of the features that egh proposed for
the MR 1, but had not been fitted, not least bedtemd-proofing for
the crew. When it entered service in 1952, the MRa#@ a longer
nose, with twin 20mm Hispano cannon in a BoultomlPBype L
turret and a prone bomb-aimer’'s position. The dotsaet was
retained initially, but was removed in 1956. Théamascanner was
relocated aft of the bomb bay in a retractable lnsthat had three
positions: up for take off and landing; search fiormal operation;
and fully extended in the attack position, used rwtiee bomb doors
were open. This provided much better radar coveragall flight
conditions and while manoeuvring. The tail wheeswetractable and
the aerodynamic tail fairing contained an additidonakout position.
However, the MR 2 was some 2,000 |b heavier than MR 1.
Therefore, despite its aerodynamic improvement$iaid a still air
range of only 2,780 nm and a radius of 670 nmsflmur-hour patrol.

Phase | Modifications

In 1957 fatigue tests and calculations showed ttatfatigue life
of the Shackleton was only 3,600 flying hours. Tlkis to a series of
modifications to strengthen the structure and ektde life of the
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Structural strengthening
ASV 21 radar

BLUE SILK Doppler radar and GPI 4
Tactical plotting table
VHF homer

IFF Mk 10

Radio altimeter Mk 5
ILS and zero reader
Autopilot Mk 10

Table 3 — Phase | Upgrade.

aircraft. As far as possible these structural nicatifons were
undertaken at the same time as the equipment uggradich were
planned in three Phases. The first Mk 2 Phasetadirwere delivered
to squadrons in 1959, containing the modificatisigd in Table 3.
The most important feature of Phase | was the doirton of the
ASV 21 radar, which was a derivative of the H2S 84kThe ASV 21
was more reliable and more effective than the AS\add it was later
fitted to the Nimrod MR 1. However, shortly aftehet Phase |
modifications even more worrying fatigue calculasded to a crash
programme to strengthen the centre-section wing spa

Phase Il Modifications

The next modification programme was already in hamdl the first
Phase Il aircraft were delivered in 1961. Theserparated a large
number of avionic upgrades (see Table 4) includigMk 1C sonics
system, with active and passive directional songbuand the

Structural strengthening

Mk 1C sonics

ORANGE HARVEST ESM
GREEN SALAD VHF homer
VIOLET PICTURE UHF homer
Sonobuoy homer

TACAN

Ability to carry 3 homing torpedoes

Table 4 — Phase Il Upgrade.
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A Shackleton MR 3 of No 206 Sqn letting it all haog (MAP)

ORANGE HARVEST radar intercept equipment, with distinctive

‘spark plug’ antenna on top of the fuselage Thid hanarrow band
capability to intercept metric and centimetric naddodifications also
permitted the carriage of three homing torpedodbgethe passive
Mk 30 that homed on radiated noise from a submaonehe active
Mk 44 that transmitted a sonar signal, which wdaddreflected from
the target, rather like underwater radar.

The Shackleton MR 3

In 1952 Avros had proposed another development witireater
fuel load, the MR 2A, which they originally claime&ebuld be able to
patrol for seven hours at a range of 1,000 nms fase. In the event
this was highly optimistic and when OR 320 was éskin January
1953 it called for a patrol time of 3% hours at0D@ms, carrying a
war load of nearly 8,000 Ib and with 20% fuel reser The
requirement to be able to operate over the Indie@a® was added in
March 1953 because the South African Air Force lkagressed
interest in buying some Shackletons.

The resulting aircraft entered service with bote RRAF and the
SAAF in 1957. Although the MR 3 looked very simitarthe MR 2, it
was really a new aircraft, with redesigned wingsilar to those of
the Argosy), tip tanks, a different centre-sectgpar, a new nose, a
new tail plane and, of course, the nose-wheel wadeage. At
57,800 Ib empty weight it was considerably heatiean the MR 2,
but it carried more fuel so it had a still air rergf 3,660 nm and could
mount a four-hour patrol at a range of 970 nm flmase.
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Structural strengthening
Soundproofing

Stronger undercarriage

Fuel jettison

SARBE homer

Gyro magnetic compass Mk 7
Nuclear depth bomb capability,
2 x Viper turbojets in MR 3

Table 5 — Phase Il Upgrade.

During development, the design had revealed poatling
characteristics, with little warning of an impenglistall, and the
prototype tragically crashed after stalling andeeng an inverted
spin. The stalling characteristics were ameliordiefbre production,
but the crews had to wait until 1969 for a satisfgc stall-warning
device.

Phases Il Modifications

The final modification programme was developed hie 1960s,
with Phase Il versions of both the MR 2 and the KMReaching
squadrons in 1966 (see Table 5). The most signifieapect of this
programme was the major modification of the armansystem to
carry and release nuclear depth bombs, which affeaehigher
probability than homing torpedoes of destroying erodhigh-speed,
deep-diving Soviet submarines. There were alsotantial structural
modifications, which in the case of the MR 3 amednto a virtual
rebuild, and a fuel jettison capability.

From the beginning of the MR 3 programme, it hadrbeealised
that some form of assisted take off would be needextder to meet
the requirement for operation at maximum all-upgheiof 100,000 Ib
from a 6,000 ft runway in tropical conditions. Maws schemes,
including rocket-assisted take off, were investigatind eventually
the decision was made to fit a Bristol Siddeleyeri@03 in the rear of
the outboard engine nacelles as part of the Phlapeogramme. The
Viper produced 2,500 Ib of thrust and was surpgisintolerant of
running on high octane AVGAS, rather than AVTUR.wéwer, this
led initially to a restriction that the Vipers cdubnly be run for a
maximum of five minutes, to provide additional pawer take-off.
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2 x sgns Shackleton MR 2 Ballykelly

5 x sgns Shackleton MR 3 Ballykelly, Kinloss, St Mpam
MOTU" Shackleton T2 & T4| St Mawgan

4 x sgns Shackleton MR 2 Aden, Gibraltar, Maltag&pore

Table 6 — Maritime ORBAT 1966.

Eventually they were modified to enable them to ati®2% for up to
four hours. This meant that they could be usedr dfeavy weight
take-offs to save running the Griffons at maximusntsuous power
for long periods. They could also be used to en#bdeaircraft to
maintain medium altitude, if necessary for overlélights and, more
often, to provide additional power when operatibgexy low level at
high weights. By this stage the Maritime ORBAT dested of twelve
Shackleton squadrons, as shown in Table 6.

Other Equipment Tested on the Shackleton

Throughout the life of the maritime Shackleton tA@ Sea
Warfare Development Unit (ASWDU) conducted trials oew
equipment that was intended for the aircraft, idoig most of the
modifications already mentioned. However, ASWDUoalsdertook
extensive trials on devices that did not enterisergn the Shackleton,
such as infrared line scan, the Jezebel low-frecudong-range
passive search sonar system and MAD. The very yhois
electromagnetic environment on the Shackleton chtgs®many false
alarms on MAD.

The People

But what of the people who flew and maintained ¢hascraft?
They were, | suppose, like any other grouping ofFR#ircrew and
ground crew: full of life and sometimes mischiebrmally good-
humoured, but occasionally irascible. They oftefeaéd a rather
casual attitude to the minutiae of Service lifet boder the surface
they were dedicated professionals. Coastal Comrdahdiot have a
glamorous role and its people were envious of timelihg, equipment
and prestige that the V-Force and Transport Commaghtly
enjoyed. However, being the poor relations ingtille sense of
camaraderie and they took a perverse delight ingfample, being
asked to move from a table in the Transit MessuafaLbecause that
was for Transport crews and had butter on it whe@eastal crews
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had to make do with margarine.

When | joined my first squadron in 1965 many of #ierew had
flown Lancasters against ‘The Big City’; many othevere veterans
of flying boats. | remember being highly impresdgdan entry in the
logbook of one master signaller, which recordedataliha flight out
of Sullom Voe with 24 hours night for a total sertength of some 26
hours. Notwithstanding the limitations of our equgnt, we were
highly trained; we were professional and maritirenfy taught us
perseverance. In retrospect, perhaps we sometingse@ the ‘can
do’ spirit too far. The 3 April 1966 was a Frid&grew Six of No 210
Sgn was duty crew and had arrived at work at 0860At about 1630
we were tasked with taking some spares to Bodmithern Norway.
During the course of the evening and night we dedldéhree aircraft
unserviceable after engine start — we were goingutyh a bad patch
with engines. We finally got airborne after 0408 lon the Saturday
morning and landed at Bodg 12 hours and 10 minddsr.
Shackletons rarely went anywhere in a straight lse we had
completed a surveillance exercise en route. Bodanignteresting
airfield, with mountains on three sides. Neithelotphad landed at
Bodg before; it was dusk and there was a snowstoriprogress.
When we landed the Norwegian authorities insisted we hangar the
aircraft, because conditions were getting worsewéi@r, they could
not find the Shackleton towing arm, so we taxied dircraft into the
hangar on the two inner engines with members o€tae moving the
propellers of the outer engines so that they walddr the tailplanes,
fins etc of the many small aircraft already in Hamgar. | can truly say
that | learned about flying from that. | will leafer another occasion
the story of how the same crew tried to push a I8aam uphill at a
different Norwegian airfield.

A Shackleton crew in the 1960s consisted of twatgjl two
navigators, a flight engineer, an air electroniéscer and four air
electronics operators. The crew that | joined was of the early
Constituted Crews. This meant that an experienastl filot, first
navigator and air electronics officer had joinedwith the remainder
of the crew, who were all first tourists, as theympleted their
conversion course at the MOTU. The crew then staggdther for a
full tour. It cannot have been a bad apprenticegifithat crew two of
us reached air rank and one made group captaieeTdfrthe NCOs
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were commissioned and one became a minor captaimdoistry.
Because we flew such long sorties and spent a desdiof time away
from home on detachments, the crew of five officard five SNCOs
was the social unit, from which life-long friendphiwere formed.

During this period the powers-that-be adopted écpalf posting
former fighter pilots to Coastal Command as Fli§eimmanders and
Squadron Commanders, presumably to inject somekispanto the
Cinderella organisation. Many of them were, inddadger than life
characters and certainly gave us some interestiogpants, usually
associated with the rather different power requasts and stalling
characteristics of a Hunter and a Shackleton dt higgles of bank at
low level.

Anti-Submarine Action

Radar was our main anti-submarine search sensertak was to
search a patrol area with radar so as to detegbmarine during its
relatively short schnorkelling period, typically 26inutes every few
hours in the more modern boats. A submarine scleharauld offer a
target echoing area of about one square metre hwk®Y 21 might
detect at up to 15 nm in very favourable conditidmg at much
shorter range in the sea states normally experkemtethe North
Atlantic. Another difficulty was that submarinesdheadar intercept
equipment that could detect ASV radar at a muchtgrerange than
the radar could detect the submarine. So it becageme of cat and
mouse, on top of hunting for a needle in a haystéék used various
tactics such as switching the radar on intermilyefior short periods
and/or scanning it in a sector behind the beanmhefaircraft, in an
attempt to counter the range advantage enjoyeteébgubmarine. The
hope was that we would detect the submarine befdrad time to
submerge in reaction to intercepting the aircraftar. We could then
home onto the radar contact for a direct attackf drhad submerged,
lay sonobuoys on the datum to relocate and atiekpractised this
endlessly, homing onto radar buoys located neamrthimn maritime
bases or onto a skid target towed behind RAF maciadt that
produced a wake effect similar to that of a sngrsabmarine. Each
homing culminated in a visual attack with practimambs, aimed by
the pilot from a height of 100 feet in daylighttbe bomb-aimer from
300 feet at night.
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Let me take you through a typical action. It isaakdnight over the
North Atlantic. A Shackleton crew has been airbdiareeight hours
on a radar search for conventional submarines ihizligence
suggests are transiting through the aircraft'sgbarea. It has been a
quiet, boring patrol, broken only by endless cupgaifee, a fry-up
shortly after take off and a nourishing helping‘ldbnkers Stew’ a
couple of hours ago. The crew is starting to thatout the long
transit back to base. Suddenly the radar operefmorts a small radar
contact that he assesses as a possible submahieecaptain calls
‘Action stations, action stations; turning on’ artde crew is
galvanised into action. The first pilot turns ofite contact and homes
on under the direction of the radar operator. Thepitot selects
maximum boost on the Griffons and the flight enginstarts the
Viper engines to give additional power for safe pwuvre at low
level. The W/T operator sends a POSSUB messagedetthls of the
contact. Meanwhile the tactical navigator sets igppiotting table to
follow the homing and take over control to the datii the contact
disappears. (If the contact disappears this offme collateral
evidence that it might be a submarine.) He chelo&ssettings on the
weapon control panel, sets up the sonobuoy patierhis plotting
table and confirms the sonobuoy serial numbersatemy to radio
frequencies) with the sonics operators. The routimégator goes to
the nose and checks the low-level bombsight. Anylsmgre will man
lookout positions in the tail and in the beam. tee miles the pilot
selects the bomb-doors and camera doors open.atiae scanner is
lowered to the attack position. The pilots gradualescend to the
attack height, paying close attention to the radtémeter. At one mile
a sequence of flares is fired to illuminate theyéar These are 1.75-
inch calibre pyrotechnics fired from dischargerghia beam upwards
and to the side of the aircraft. If the bomb-airsights the target he
gives directions to the pilot and releases the wespin the early
years this would have been a stick of depth chatgésn the 1960s it
would be a passive Mk 30 homing torpedo and a Miet#/e homing
torpedo. Releasing the weapons also fires a sefiesx 1.75-inch
photoflashes and triggers the K24 camera to retwdesults of the
attack. The observer in the tail reports the resaftthe attack. An
active Mk 1C sonobuoy and a smoke/flame markerdaopped with
the weapons to enable relocation and re-attackhef target, if
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necessary. If the bomb aimer does not sight a targay the
sonobuoy and marker are dropped on the datumwetdy a passive
sonobuoy 2,000 yards further on. The pilot theesflihe aircraft in a
teardrop, overflies the datum sonobuoy using thelsooy homer,
which feeds signals to the zero-reader display.t@pnof the datum
sonobuoy the navigation plot is updated and 2,0afds/ beyond
another passive sonobuoy is laid. The crew theik titsae target using
bearings on the submarine’s radiated noise from passive
sonobuoys and fixes from the active sonobuoy. Osleobuoys are
laid as required. Once the tactical navigator masattack solution he
steers the pilot to a drop point and releases hpmarpedoes ahead of
the target.

Of course the scenario | have painted is entinglgginary. It is
one that we played out in countless exercises rmgirig sorties, but
there is no instance of a Shackleton ever dropjpintsubmarine
weapons in anger. During the piston engine eratimericrews spent
countless sorties searching for and tracking Sosidimarines, but,
thankfully, the Third Battle of the Atlantic neveappened. The only
examples that | can find of operational ASW patitbist could have
led to combat were those flown in 1956, in the Mexdanean, by Nos
37 and 38 Sgns to protect HMEagleand other ships during the Suez
campaign. However, maritime aircraft gave distisbed service in a
variety of other roles and campaigns. They and ttreiws were truly
Jacks-of-all-Trades, as outlined below.

Maritime Surveillance

General maritime surveillance was the most comnyerational
role, using radar, radar intercept and visual $esrt¢o detect, identify,
report and track naval or merchant shipping. Thismed part of
routine peacetime intelligence gathering and nmaeticrews used
handheld cameras to take pictures for intelligepagoses. It was
also used to demonstrate sovereignty and latterjyaat of the fishery
protection task. Maritime surveillance was alsoetegment in many
campaigns. Sunderlands of Nos 88, 205 and 209 fepwspatrols
from Iwakuni in Japan during the Korean War. Sheitkis patrolled
around Cyprus during the campaign against EOKAetnch for boats
smuggling weapons. Similar patrols — the Kuchingcdes — were
flown during the Confrontation with Indonesia inethmid-1960s.
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From March 1966 to March 1971 Shackletons operaiatl of
Majunga in the Malagasy Republic (formerly Madagakto provide
surveillance for the Royal Navy ships conductingefgion MIZAR,
the United Nations’ oil blockade of Rhodesia.

Weather Reconnaissance

Bryn Lewis provides an account of specialist meibmical
operations elsewhere but it should be recorded #wmata matter of
routine, wherever they went, maritime aircraft seattheir operating
authority, hourly weather reports that could betdesd into the
overall meteorological picture. Shackletons wes®malsed in support
of all the UK nuclear weapons tests in the late0%95 at Monte Bello
Island and then the series of GRAPPLE Operation€laistmas
Island, and Operation ANTLER at Maralinga in Aub&raThe tasks
were weather reconnaissance, surveillance to etisatr¢he test areas
were clear of intruders and post-explosion air damgp

Search and Rescue

Search and Rescue (SAR) was a vital role for magitpatrol
aircraft. Indeed the initial conversion of the Laster in 1945 had
been solely to cover the SAR role. The LancasteRASk 3 was
equipped with a lifeboat carried in the bomb bayick could be
dropped by parachute. The system had been develapedused
during the war and Uffa Fox, the renowned sailesighed the final
Mk 3 version. The lifeboat was tested on the Statiokl, but, because
of problems with clean separation from the air¢rafivas not used
operationally. Instead the Shackleton carried thdtolme Gear to
drop to survivors. This consisted of three canssteonnected by
600 yd of line. The middle container held a muétasdinghy, which
inflated automatically on hitting the water and thiher two held
survival equipment. There was also a version —CGbatainer Land
Equipment — for use over land, principally desehat dispensed with
the dinghy.

Throughout the period there was at all times omavciand often
two, in the UK on standby at one hour’s notice $%R duties. SAR
standby was held wherever there were maritimeaitrdFor example,
the permanent Shackleton detachment on Gan in thidis was
largely to provide SAR cover over the Indian OceaAR scrambles,
when they came, were often to conduct a search twashed aircraft
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or aircrew who had ejected. In this case the pynsarch would
usually be conducted with the radio homing equipnasigned to
detect transmissions from the SARAH or SARBE emecgédeacons
carried by military aircrew. However, if a lightraiaft or a fishing
boat were missing a visual search would be the aopyion.
Shackletons were often scrambled to provide topecder an SAR
helicopter on a long-range mission. There were gs®-planned
sorties to provide airborne SAR for Royal Flightar example, in
September 1951 the newly arrived Shackletons ofilR® Sqgn flew
from Iceland to provide airborne SAR cover for tfiest Royal
transatlantic flight by the then Princess Elizabatid the Duke of
Edinburgh, at the beginning of their tour of Canada

Transport

It is not generally realised that maritime aircnaire widely used
for transport duties. For example, Sunderlands weegl in Operation
PLAINFARE, the Berlin Airlift, landing on the HavelShackletons
were fitted with harnesses and crash positionghioty-three people,
and could carry freight panniers in the bomb bayhackleton with a
skeleton crew could transport sixteen fully equibmoldiers and
Coastal Command squadrons were used in the troapiegduring
several operations; for example to ferry troop<igrus during the
build up for Suez, reinforcing Cyprus during the &Otroubles and
the reinforcement of Jordan in 1958. Sometimes aréied unusual
cargo. | remember ferrying a team of RAF Police dddgom
Ballykelly to St Mawgan. Unusually, and in deferento canine
sensitivities, we took a direct route. However,diet the full 10 hours
on the return trip! In addition, the Lindholme geauld be used to
drop small items such as mail or spares to RoyalyMhips. ‘Shack
Post’ also made regular drops to the Atlantic Weat8hips. The
Shackleton’s good carrying capacity enabled usetbfarry spares
and maintainers for many small detachments, mimigisthe
requirement for support from Transport Command. Y@atinely
ferried spares to other Shackletons that had gamseruiceable
overseas. A Shackleton could carry a complete @ri#fngine in its
bomb bay, using specially modified bomb doors. Bhackleton was
not the most serviceable of aircraft and sometirtiesse rescue
missions turned into farce, when the rescuer westrviceable and
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had to be rescued in turn. | remember a new CQ@iagrat Ballykelly

to take command of No 210 Sgn in 1966 to find thathad one
aircraft unserviceable at Ballykelly, one aircraiftboorne on its way to
Bodg in Norway with spares and the remainder of dhjgadron
unserviceable at Bodg.

Colonial Policing

The final major role was colonial policing. UntiB36, Bomber
Command Lincoln’s were available to support grodotes in the
Arabian Peninsula, but that year the task was passeCoastal
Command. After working up in the new role, No 42nSgpnt a
detachment to Khormaksar, in Aden, flying its firgperational
mission on 13 January 1957. From then on there avpsrmanent
Shackleton presence in the area until 1971. No @Y #as based at
Khormaksar from August 1957 until September 196Hjlavother
squadrons sent detachments to the region througtieutperiod,
operating at various times out of Bahrein, Masieatd Salalah in
Oman, and Sharjah in the Trucial States. The task® many and
various: photo reconnaissance; communications ;relaypbservation;
vehicle convoy escort; supply dropping; leafletdsaiand coastal
reconnaissance to interdict gun running. HoweJee, dircraft were
ultimately there to provide a ‘big stick’ in therfo of more offensive
tasks such as bombing and strafing with the 20mse muns. Some
aircraft also carried a Bren gun in the starboazrainb lookout. Fifteen
1,000 Ib bombs or fifty-two 20 Ib bombs (or an e@lent mixed
load) could be carried at a time.

By September 1957 the Shackletons had dropped thare530
1,000 Ib bombs and the focus of attention shiftednf Aden to the
Oman. Operations were centred on the Jebel Akhidatine targets
were the dams and water systems needed to irrigatéribesmen’s
crops, but specific attacks were also made underdihection of
Forward Air Controllers. The campaign lasted fromgést 1957 until
February 1959. During this period Shackletons fld29 sorties
dropping 1,500 tons of bombs and firing 700,000ndsuof 20mm
ammunition. There were further short term bombimgrations in
1960, 1961 and 1962. During 1964 operations wecesied on the
Radfan, with Shackletons mainly undertaking hargssiperations by
night, dropping small bombs and flares. Althoughnds were
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A Shackleton MR 2 of No 37 Sgn engaged in ‘Colihdies
somewhere over the Arabian penins
relatively quiet after this and No 37 Sgn was dmslel in 1967, a
permanent detachment, mainly sustained by the MBuadrons from
Kinloss and St Mawgan, was based in Sharjah wtiél 1971. From
there the crews flew anti-gun-running patrols anacfised medium
level bombing with 1,000 Ib bombs. The coastal glat{(Operation
BRONZE) flew, from the Strait of Hormuz, south ajothe Omani
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coast at 100 feet above the beach, and back agaiducting a visual
search for signs of suspicious activity, which wbhbk radioed to the
Trucial Oman Scouts. | clocked up many hours inrthse gunner’s
seat, which was the ideal lookout position, anthhtsg by my crew
resulted in a capture by the Trucial Scouts.

Airborne Early Warning

The final version of the Shackleton, which ente®edvice with No
8 Sgn in 1972, just as the maritime Shackletongwwbased out, was
the airborne early warning conversion of the MR Bis was equipped
with the AN/APS-20 radar (the same type of radat tthe RAF's
Neptunes had carried) removed from the Royal NaX8V Gannets.
The conversion of the Shackleton to this role waSrgerim solution’
until a modern AEW aircraft was procured. The giahd tribulations
that preceded the RAF’s eventual acquisition oBibging Sentries is
another story, but the upshot was that the Shamkigave the country
another nineteen years of yeoman service in its nae, before
finally standing down in July 1991.

The Replacement

Various other versions of the Shackleton were psedoin the
1950s, but never got beyond the drawing board. ok was the
MR 4 intended to meet a Canadian requirement fong-range patrol
aircraft. This design retained the Shackleton'senasckpit and outer
wings, but everything else would have been neWwadt a wingspan of
131 ft and a massive single fin and would have lpmsmered by four
compound piston/gas turbine engines, Wright DupByclones or
possibly Napier Nomads. In the 1960s the searchaf@hackleton
replacement became more serious and a whole rdrsggubions was
proposed. These were mostly conversions of exigtirgaft, such as
the VC10, the Vanguard and the Trident, but someenesoteric
designs were proposed, such as a variable geonwtoyaft.
Eventually, the limits of Shackleton fatigue lifeeamt that a very
rapid solution was needed and a version of the Gadhmet became the
Nimrod, offered the quickest solution.

A Personal Assessment
It is difficult to sum up such a fascinating erapdnated by one of
the most distinctive aircraft that the RAF has ftow he Shackleton
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has been called many names, most of them unflagtebut it was a
much-loved aircraft. Despite the noise and the ghts) it was

surprisingly comfortable to fly in at low level, ¢muse of the very
flexible wing. The role was challenging and the esmaderie on

Shackleton squadrons was second to none. Howevessence, the
Shackleton was an aircraft built with WW 1l techogy that required
a great deal of loving care (though not the teray thvould have used)
on the part of our ground crews. The engines arndna&s were

temperamental and the hydraulic system was notslsiounreliable.

Nevertheless, on detachments our ground crew somediways

managed to keep the aircraft going. Although thac8keton had no
real handling vices, once the stalling characiessfof the MR 3, in

particular) had been sorted out, pilots did reqairgertain amount of
brute force, as well as skill, to fly her. Desplethis, the Shackleton
gave valiant front line service in a variety ofaslfor forty years and
she remains, in my view, quite simply the QueethefSkies.

Notes:

! John TerraineThe Right of the Line — The Royal Air Force in Ehgopean War
1939-1945London, 1985), p455.

2 |bid, p456.

% Jan Breemer, The Submarine Gap: Intelligence BE&tisn1945-55, 1986, ppl00-
105.

4 Jan BreemeiSoviet Submarines Design Development and Ta@iasey, 1989).

® Institute for Strategic StudieShe Military Balance 1966-196(.ondon, September
1966).

® A E Ross (Editor)Through Eyes of Blue — Personal Memories of the RAm
1918(Shrewsbury, 2002), p197.

" Chris Ashworth,Avro’s Maritime Heavyweight: The Shacklet¢Bourne End,
1990).

8 Barry JonesAvro ShackletorfMarlborough, 2002).

® www.shackletonassociation.org.uk

Yvarious sources give different figures for rangd andurance, probably because of
differing assumptions about fuel reserves. Theréguquoted in this account are taken
from Appendix E to Ashworth’s boolof cif). Still air range is to dry tanks, while
patrol radius assumes an operational war load @f@flel reserves.

1 S0 called because the sonobuoys were colour cécEmiesponding to radio
frequency) and laid in the order Purple, OrangaeBRed and Yellow.

12 The Maritime Operational Training Unit formed atér two) shadow squadron(s)
in wartime
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NIMROD OPERATIONS IN THE COLD WAR
Sqgn Ldr I M Coleman

lan Coleman graduated from Cranwell as a
navigator in 1970. Following an initial tour on
Britannias, he instructed at No 6 FTS and the
OCTU. He then joined the maritime world to fly
four Nimrod tours, one of them with the OCU,
interspersed with staff appointments at St
Mawgan and Northwood plus a five-year stint as
RAF Staff Officer to Flag Officer Sea Training.
His final appointment before retirement in 2002
was as OC Ops Support Sgn at Lyneham.

A TV producer wrote of the Nimrod force: ‘it has imig
concentrated on air sea rescue missions, its amhiemts largely
unknown to the outside world’. Though admittedlyléed ‘largely
unknown’ to the public and, it must be said apptydao much of the
rest of the RAF, there was, as we shall see, at gleal more to
Nimrod operations during the Cold War than Searod Rescue
(SAR).

The Nimrod

Taking over the tasks previously flown by the Shetdn, the first
Nimrod entered squadron service at St Mawgan iroliget 1969,
making it a Coastal Command aircraft until the Candis
disbandment parade on 27 November. The aircrafe virety hand-
built; some were longer or wider than others byrah or several and
a panel, such as a wing root fillet, from one aificwas unlikely to fit
another.

Fifty four Mk 1 Nimrods were eventually ordered,waver, the
Mk 1 was designed as a stop gap. In fact the sibthe Nimrod is
one of continual development where sensors andssare concerned,
with major inputs at the time of the Falklands a@dlf Wars.
Assessment of the threat to be posed by the Shiaey in the mid-
1970s onwards indicated a need for better sensuisequipment.
Advances were in the pipeline, but much of the gapaint of the Mk 1
replicated that of the Shackleton. New equipmentld/@o into the
rebuilt Mk 2, which had a lengthy gestation, thodlgé Mk 1 did have
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provision for some later features, such as the cBeater radar
scanner. The first Mk 2 flew in April 1977 and emig service in
August 1979. The fleet was about halfway throughveesion when
the Falklands War occurred, but the RAFHS has hedalt that
period in a previous seminar.

The Nimrod had a relatively high transit speed (408 MO0.69)
and the ability to loiter as the fuel burned off, three, or even two,
engines that would give it a flexibility and speefdreaction much
greater than its predecessor.

The flight deck was ‘Comet’, with two pilots andlight engineer.
The first pilot might be the aircraft captain, bt most squadrons
there would be about six pilot captains, two namgaaptains and
one AEO captain. A budding co-pilot could thus cenivto first pilot
with a back-end captain and get on top of his nesibdities for flying
the aircraft before getting to grips with callinigettactical shots as
well. The flying controls were pure 1950s too. Thegre powered by
hydraulic servodynes from multiple hydraulic syssemvith much
built-in redundancy, using a lethal traditionalidlu Certainly after
flying home with a leaking system and a haze inddlgin, you had a
headache for days.

The shortened Comet 4 fuselage had an underbodgicmg the
radar scanner at the front and a full length, lkatmpressurised
bomb bay. Rolls-Royce Spey engines replaced theeCemvons
with some ‘reaming out’ of the wing root housindgnel'Spey proved to
be very reliable and normally gave advance warrohgroblems.
Given the engine location, asymmetric flying wam@dt an academic
exercise.

Aft of the flight deck was the toilet, forward doand then the two
hemispherical beam lookout positions. With poorgHti deck
downward visibility, the ability to lean into theindow and see down
almost vertically was most useful when looking @langhies and the
like. As the window distorted photographs takerotigh it, it was
opened inwards and upwards to reveal optically embrfresh air.
Being forward of the engines, the view was alsoffested by jet
efflux, though one had to take care not to droptlimeters down the
intakes.

Next came the Radio Operator’s position. He had iHoradios
and a LF receiver. Across the aisle were the Reut\avigator
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A Nimrod MR 1 in the early, pre-1980s, grey/whitéar scheme.

(Route Nav) and Tactical Navigator (Tac Nav) posis. The Route
Nav operated the navigation equipment and carrigdfiging with
beacons, the radar, LORAN, astro or (from 1982) @aneOn the
Mk 1, the routine navigator's system was largelwnlague, derived
partly from the TSR2 project. The first generatioertial platform
had to have what was called a ‘run align’. Onetlsettrue heading of
the runway on the box and selected it to ‘run’ lae aircraft rolled
down the runway, giving it its heading referencéteAa last minute
runway change at Gibraltar, | can personally volachthe fact that it
did not work well when set up backwards. The reeeesy mode was
the Doppler system and if that failed one couldisethe estimated
wind.

A most useful oddity was the Routine Dynamic Digp(&DD).
This projected an arrow, which was aligned withhart taped to the
table and gave an instant indication of the pasitiad heading of the
aircraft. By manipulating the illumination switchhilst running the
arrow into a matchbox, the nav could convince blélivisitors that
that was where he kept the arrow for safety!

The Tac Nav controlled the battle, usually initigtisonobuoy
drops and managing the weapons. Feeding the largelar Tac
Screen (supposedly the largest CRT of the time) avaew digital
computer with 64K of memory. Including the two astiti systems,
this gave the aircraft a whacking 192K — or a barenthan a floppy
disc! The programme itself was run from a tapeahich you had
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to reload to access the Search and Rescue (SABpreOne could
designate markers and positions, receive data &lbthe sensors and
throw it all into a Kallman filter to arrive at arget position to attack,
whilst giving computer steers to the pilots’ instrents. And it

worked. Tactically, the drift of the system was io@able, so one
always homed to the radio signal of a related sooglor to a smoke
marker before attacking. The next generation iakpiatform on the

Mk 2 was far more accurate.

On the Mk 1, the Tac Nav would release the active passive
localisation sonobuoys of the Mk 1C system fromtbenb bay. The
‘Stage 2 Trainer’, inhabited by ancient aviatorsowdassed the time
growing copious quantities of tomatoes, could adsoulate these
from the ground. To drop a dummy buoy; you had twvena buoy
indicator ‘biscuit’ to a vacant position on therstdayout map for the
bomb bay. You could get this wrong and drop a bealy. As the Mk
1C active buoys cost the same as an Austin Mirig thas not
encouraged. The aircraft could be conned on talattee target by the
Tac Nav using either the computer algorithm or awmadly plotted
backup chart with the RDD. This was because orvtkel, the RDD
was separate and unaffected by computer failureth@nMk 2, the
RDD went through the computer, so if this faildae (RDD did too!
So much for progress.

The weapon load could comprise elements from tteévid 44 and
newer Mk 46 American ASW torpedoes, with the BhitiStingray
torpedo coming later on the Mk 2. There were alse $tandard
Lindholme ASR gear, dinghy pairs, Containers Languigment
(CLE), mail containers, 5-inch reconnaissance $iagxplosive Anti
Submarine Target Indicators [ASTI — replaced bydheustic Signal
Underwater Sound (SUS)] and smoke and flame flq&BF).
Harpoon missiles arrived during the Falklands War.

On notable occasions, two 550 Ib Special Weaponddcbe
carried. Although the real things never came ouhbeir store, practice
‘shapes’ were used for exercises. Once the sotirgeeat secrecy and
a host of pedantic mandatory procedures, two obehpractice
Nuclear Depth Bombs (NDB) are now on display at dieris RAF
Museum.

The navigators’ centre panels were arranged soetitiagr chap
could carry out functions such as ordering buoyaédt to the
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launchers, or drop a smoke marker from the retroajuhe rear of the
aircraft. The navs would normally take turns eaghto fly as Route
or Tac Nav.

Next sat the AEO (Air Electronics Officer) who codmated the
sensor operators as well as masterminding thec#hctomms,
including secure voice circuits. On the Mk 2, heoahad a simulator
to run a virtual submarine through the acoustictesys and a
simulator for the Harpoon missile. The seat heirsavas known as
‘Martel’. Early on in the Mk 1 days, two underwirgirong points
were used for carrying the Nord SS11/AS12 shorgieamvire-guided
missile. This was controlled by a joystick at thepilot position,
using a flare on the missile for reference. It \iaservice for a short
while and the plan was to replace it with the TVelga version of
Martel, as fitted to the Buccaneer, controlled ioy AEO. This project
got no further than naming the seat position!

Aft of the AEO on the starboard side were the jpms#t for the
Acoustics Co-ordinator and two operators (the ‘Wetim). On the
Mk 1 a separate set was in place for the analogked® buoys. On
the Mk 2, the new specialised attack buoys (CAMBS8 Barra) were
processed in the mainstream acoustic system. Dwriggarch, the
three-man ‘Wet’ team would monitor sonobuoys. Ae thall of
‘Action Stations’ or ‘Camera man up’, two would {eaand man the
beam lookouts and take any hand-held photos needed.

On the port side was the radar ‘tent’ of the ASvr@dar, inherited
from the Shackleton, and a direct descendant ofvdiréme H2S. The
daylight screen of the Searchwater on the Mk 2aega this. On
Searchwater, the ability to measure the lengtthefdontact to within
7 feet and get a radar ‘outline’ enabled searcbesgecific targets to
be carried out much more efficiently. However, atamer ship fully
loaded with containers did look like an aircraftre, and a Japanese
fish factory ship like an Argentinean Type 42 dagdr! In service
now for twenty-five years, Searchwater is still ook the finest
maritime radars in the world. It also occupied ampty space in the
Mk 1 known as Linescan, another equipment that nmagle it. The
AUTOLYCUS exhaust trail sensor too only made itfaxsas a green
light at the nav station, illustrating the contihdavelopment to meet
the evolving threat.

The last position was the ESM (Electronic Supportallres)
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operator. The ESM was the French ARAR/ARAX on tdghe fin,

replaced eventually by the LORAL YELLOW GATE systam the

wing tips. The complexity of this equipment was tsubat the dry
team was increased from three to four to operatéh& radar and
radio. The ESM operator also monitored the MAD (Netic

Anomaly Detector) — the sting at the back that ctet® anomalies in
the earth’s magnetic field such as a submarinea~vareck.

Next was the ex-Shackleton galley, including tHeained grill that
was not used as it set off the smoke alarms. Fsbroa time in Mk 1
days, a loadmaster was carried to look after tHieygand load the
sonobuoy launchers. This was not a success angpghe’ dry man
carries out those duties, though others may hefnglquiet spells.
The ordnance area at the rear of the aircraft awdathe sonobuoy
racks, the four sonobuoy launchers and the retmixendauncher.
This French designed cannon fired a wooden smokat fbut
backwards, using a variable charge proportionatéh& aircraft's
groundspeed.

Squadron Organisation

There were four operational Nimrod units, Nos 120] and 206
Sqgns at Kinloss and No 42 Sgn at St Mawgan. IntaagiNo 236
OCU at St Mawgan could produce crews. No 203 SghMia 1s in
Malta before it was disbanded. Each squadron hgitt er nine crews.
The squadron executives were not supposed to leeved up’, but
manpower shortages (or an occasional lust for yloiten meant that
they were.

Each week one of the squadrons was Duty Squadroae.dtew
was held on one hour’s standby, one on six-houdsth@a remaining
six or seven at twelve-hours. As most taskingsltedun an on-task
duration of about six hours, once the first crew teken off, the relief
crews could fill in behind at six-hourly interval§the need to fly two
aircraft simultaneously was flagged up early, weild@ut two crews
on six-hours. It was a matter of pride to covertiadl tasks given to
you as Duty Squadron. However, the other squadromsis not on
leave were deemed to be at twenty-four hours’ motic

Search & Rescue
The Search and Rescue (SAR) commitment was cougyettie
one-hour crew and a dedicated airframe on the SAR Pne took
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over the aircraft at 0900hrs. The unclassified piopgint, headsets and
the like would be fitted, tested and stowed, arel ghlley checked.
Pre-stocked with dry rations, rather than frozemlsieon SAR tasks a
traditional ‘Honker’s Stew’ could be cooked, theipe for which was
to open all the tins, empty them into the pan asat!"Having checked
the aircraft, the crew would then take over the twimibuses and
spend the morning on the squadron and then stéyein respective
messes until hand-over next day. A call out wasoanoed over the
Tannoy with the call ‘Dinghy, Dinghy, Dinghy, Sehrand Rescue to
Immediate Readiness’ (or ‘Scramble’ if very urgent)

The AEO would throw the crew classified documengsaut of
his window while we started the minibus. One mognan visiting
group captain found the window open and, mindful esfergy
conservation, flicked it shut just as the first lggg airborne. There is
something maliciously satisfying about the sountrefking glass!

The NCOs would go straight to the aircraft and tstainding
things up, whilst the officers routed via ops tomrff the captain,
first navigator and AEO to get details. On rareastons one might
discover at this stage that the mission was not , 3/AR a national
emergency task such as investigating a submaughéirsj that did not
fit in with current intelligence and the SOSUS (B8duSurveillance
System) plot.

One might provide top cover for a Sea King liftiag injured
sailor. We would find the vessel and vector thecoeter directly to it
and maintain communications between all parties.e GBreek
supertanker was reporting his position a whole elegf latitude in
error, so our intervention made all the differeng& carried two full
Lindholme Gears (a dinghy and two supply contaheptus three
dinghy pairs. The Nimrod had little to help visudtops, but old
Shackleton techniques were passed on. On at le@stotcasions
pilots have dropped a dinghy pair that straddlezl wiieck with the
joining line across the ship. Whilst SAR was impott it was a small
part of a crew’s year.

The squadron programme was organised on a rolivayweek
basis. Much effort went into the programme, but Wé&e/o seldom
bore any resemblance to the original plan by theetit arrived.
Training sorties were carried out within the NATQnunand
structure, so if you flew off Norway you would réee a tasking Form
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Green from Bodg or Stavangar. While Northwood idsGeeens for
UK waters (and Pitreavie for some exercises), Bréssbon,
Gibraltar, and Keflavik would issue tasking for ithareas. Rota in
Spain also issued tasking, but not if you werenigloff or landing at
Gibraltar! All allied MPA were deconflicted from ea other and had
each other’s details. This worked well with mosiiorzs.

TAPESTRY

Another regular task, until it was ‘privatised’, sveDperation
TAPESTRY, the patrolling of the UK’s fishery areakecking that
fishing boats were licensed. Reading a number utigeflare of the
bow in a high sea state was quite a feat. If thet b@s found to be
fishing illegally, the ‘Belenos’ procedure was dadr out where each
photo frame was witnessed and entered as evid@mme a month or
so, we would patrol the outer area around Rockak power of some
of the winter gales and the constant severe tunbalevas quite
something. On one trip everyone was sick exceptHerfirst pilot.
Cunningly the AEO asked him to make a round of .tddee trick
worked, as soon as Biggles was sat in the galkeyyds violently ill!

Exercises

There were several major and numerous minor NAT®retional
exercises during the year. Some, like the threat Maritime Courses
(JMC) — descendant of the Joint Anti-Submarine StHAASS) at
Londonderry — were termed ‘cockpit’ exercises, niegrthat they
were designed for unit training. You might be takkagainst a
conventional submarine that was constrained to gietection
opportunities. You would practise the radar ‘Deter ‘Detect’
policies and having attacked, bring in the helieopind practice those
procedures before the frigate joined in. That aryywas the theory!
The later days of such exercises would involve moomplex
evolutions in support of a naval group and mighsoainclude
vectoring Buccaneers against ships or providingetamg for surface
launched missiles.

The other sort of exercise was designed for theefitenf the
Command and Control chain. Interaction was not @uaed,
especially if the admiral decided to take his naclearrier north
through the Straits of Messina at 30 kts at nigimgl outside his
designated exercise area, to avoid the opposims sauth of Sicily.
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Whilst we were exercising with an Italian submayimme of the
carrier's S-3 Vikings met us head on. Another rissath experience!

TACEVAL

One could not avoid TACEVAL (Tactical Evaluation)he
Supreme Allied Commander Europe (SACEUR) had aimational
inspection team that evaluated each individualstat readiness for
war, although they never inspected the headquaB&GEUR issued
volumes of documentation and required copious statsdto be met.
All NATO-assigned RAF units participated in theserts. However,
the Nimrod force was allocated to the Supreme Ali@ommander
Atlantic (SACLANT). Although he issued standardsb®s met in the
maritime scenario, his requirements were lessgatrin To HQ Strike
Command (STC), No 18 Gp was annoyingly differerdugh already
with its with a three-star, dual-hatted AOC atragiwhen STC was
trying to get AOCs down to one-star. To have beewused
TACEVAL as well was just not acceptable, so we klaglay in the
SACEUR scenario.

This lead to some mild amusement during the exescithe Allied
Command Europe (ACE) standard required combatadirand their
supporting infrastructure to be housed in hardemezbmmodation.
SACEUR funded this; SACLANT, initially, did not. EhCanadian
Chief Umpire asking to see our hardened Ops Roooiddoe shown
our normal Ops Block with the windows masked withck plastic
sheet and labelled ‘sandbagged’, with a diagranwsigp how the
sandbags would be positioned. This was acceptaideaiowed a
‘pass’ with caveats to be registered in that afdds overlooked the
facts that, firstly, the building could not witheththe weight of that
number of sandbags; secondly that it would take RBé-’'s entire
stock of bags and then some to sandbag Kinloseasom thirdly that
it would take the entire station three months, dainthing else, to fill
the bags using virtually all of Findhorn beach! &ivthe timescales
attributed to surprise attack, it was all rathexdsanic.

Efforts were made to exercise critical wartime jaures such as
loading the NDBs with air raids under way. Some mirggful sorties
might be flown, but it was largely the ground isfiraicture that was
under examination. The survival fly off was als@girsed, with all
flyable aircraft being scrambled to an airbornedht® escape the
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arrival of the nuclear fallout cloud. This was oalyaxi-scramble with
no one actually taking off as, in the real eveafety margins would
have been reduced, peacetime air traffic regulatidispensed with
and unserviceable aircraft taken off on three esmior with vital
systems inoperative. This was a welcome point & eRercise for
aircrew as we sat on the far side of the airfielde few hours whilst
the nuclear cloud descended, leading to ENDEX! icadity,
everything was tuned to meet the demands of a twibree day
exercise. Much of the stance taken to achieve tibktin-the-box
would not have worked in a protracted conflict. 3&exercises did
keep everyone on their toes where personal driéieveoncerned, and
today the Service has introduced Collective Trgn{CT) to re-
establish individual proficiency.

Cold War

All the training was orientated towards fightinghard maritime
battle against the Warsaw Pact, with intelligeregorts showing that
the Soviet Navy was a significant threat. From semior commanders
downwards, we all knew we would have a tough taski, not enough
Nimrods. With hindsight, it appears that ‘sexing ispnot new, as the
threat was apparently ‘spun’ to ensure Congreskisugport for US
weapons programmes. Much of the Soviet ORBAT waapable of
activation due to its decrepit condition or a sevehortage of trained
crews. However, their later generations of nuckdrmarines were a
very different matter. They truly did pose a seuwéreat. No matter, at
the time we believed what we were told and straaadingly.

The Soviet surface fleet did contain some impressinits which,
if deployed, were shadowed by NATO air and navedde. The usual
Nimrod technique was to approach the task groupc@mSilent’ —
that is with all emitters, like radar, switched effand descend to low
level to get as close as possible before beingctite This might
enable you to photograph a missile on a launchengla drill, an
aircraft hangar or lift open or other such itemsindélligence value
before they had time to square it away. You hopeatl your detection
would tempt them to flash up the radars to keeg t@b you. If the
equipment did light up, the Nimrod ESM operator Wioiave a field
day recording all the parameters for ELINT (electcdntelligence). It
was whilst trying to provoke a reaction from theceaft carrierKiev
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that we were run down by an RC-135. It was a vedogec call; he
admitted that he was covert and was relying ors@issors to pick up
our radar. It had never occurred to him that we hiigot be
transmitting either. We would have been transngtiinthe US had
told us, the UK, that he was going to be there!

The Soviet Navy in the Mediterranean had no bas& fivhich to
operate, so anchored in sheltered places justdeutsrritorial waters.
We conducted training detachments to Gibraltar,oisefla and
Akrotiri from where we would check these anchoragdse Soviets
often maintained submarines in the Med. In earlysda might have
been aJuliett Class SSG or, later, @harlie SSGN. Finding the
submarine would be a bonus, so, spotting a perisastern of a
Soviet Auxiliary entering an anchorage, we pouneed filled the
water with active sonobuoys and smoke floats. Aféeminute,
Inspector Clouseau came up on the NATO ASW Comnmequency
and said, ‘Zank you very much, | was on zee sauission’. Well, a
kill's a kill!

The Soviet's vast fleet of auxiliaries also meritezdose
examination. The intelligence gatherers (AGIs) woalppear and
monitor naval exercises and missile firings. Onehs@kean would
often be found in international waters off the MaHlead, attempting
to monitor our movements in and out of the Clydeother regular
visitor was aSorumtug that stayed in the lee of the Shetlands as a
contingency to aid any Soviet vessel in troubléhe Atlantic. There
were many hydrographic survey ships and it is ketdlethat the
Soviets had completed a most comprehensive chattitite Atlantic,
vital to submarine navigation. There were also alsmumber of
specialised ships attempting to gather data orStB8US system or
perhaps, during escalation to war, attempting terugt it, so
knowledge of their whereabouts was vital.

| have mentioned the benefits of a covert apprdach vessel to
gain intelligence. | must stress that all Nimrodvexd operations |
know of were conducted in international waters iti¢ed, often with
extra safety margins imposed by the Foreign Off@ae Falklands
War modification that was useful in the Cold Warswvihe ability to
conduct air-to-air refuelling (AAR). Now, with tred of a Victor or
VC10 off Norway, we could do the covert approadhktin lvan’s
back yard, the Barents Sea. Here one might enconeve warships or
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A TyphoonClass SSBN of the Soviet Navy.

see submarines on surface trials. To see two
TyphoonSSBNs a mile apart was some sight.
The Soviets were accustomed to patrols by
the Norwegians, but used to send up a fighter
to identify us. Whilst some crews took
magnificent photos of MiG-31s bristling with
new missiles, all | ever received was helpful
advice from lvan on ‘243’ — the international
distress frequency! Perhaps fuel was
rationed. Despite the potential seriousness of
various encounters, | never experienced
anything more aggressive than legal niceties

from the Soviets.

Though the Doomsday scenarios had hordes of Sawietaft
pouring through the ‘Gaps’ into the Atlantic, wddsan saw much
activity. Early on in the era, a Bear Delta migitifto the North Sea
and later there were occasional patrols by the Bemtrot ASW
variant. On these occasions, we might try to gétirarod into the
same area to see what they were up to. The Beadstasdeploy in
pairs to Cuba whence they could, impressively,rrein one go to a
base in the Kola without refuelling on the way haCke day we
intercepted the lower of a home-bound pair. Ther8eere talking
on an international chat frequency, obviously albat a ‘run ashore’
in Cuba. As we closed for a photo, the higher Bpatted us. ‘Oh ho,
Neemrod!" he said. There were four big puffs ofcklamoke as the
throttles of our Bear were pushed through the gatethe RAF’s jet-
powered finest found that it was incapable of kegpip with the
propeller-driven opposition!

Tracking Soviet Nuclear Submarines

The core Cold War activity for the Nimrod force was said,
largely unknown to the public and to much of thst ef the RAF. It
was to maintain surveillance of the Soviet subn@afieet. During the
Cold War, the Soviets sent their nuclear submarioeas into the
Atlantic on a regular basis. In the event of aisrishey would
obviously be a danger but the assets to be protexttall costs were
the SSBNs of our nuclear deterrent. Their patrelarwere highly
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classified and, as we had no need to know the Igletae didn't.
Positioned by SOSUS cueing, our task was to pickheptarget and
track it as covertly as possible, handing him emfaircraft to aircraft
until handing over to other nations’ MPA or untther assets were in
the trail.

This was done covertly to disguise as much as plesstrengths
and weaknesses in equipment capabilities and trgctechniques.
Also, if it became apparent that aircraft trackialgvays began in
particular areas, that would indicate areas of g8@BUS cueing
from which it would be possible to build up a pigtwf the overall
effectiveness, or otherwise, of that vital systdris cat and mouse
game carried on throughout the Cold War.

The first aircraft laid a barrier of passive omiredtional Low
Frequency Analysis and Recording (LOFAR) sonobutlys Jezebel
system), which would pick up the submarine noiséhenhydrophone
and relay it by radio link to the aircraft. Mosadking was based on
discrete frequencies produced by the power plamgichmery and
generators of the target. These frequencies, ar hhemonics, would
pass as noise into the ocean through the hull.rLat@h more
computer processing, a buoy that also gave a lgeébiFAR) was
used too. The buoy spacing was such that the suteneould not go
through without being detected. One would update thater
conditions by dropping a bathythermal buoy, whictopghed a
thermometer on a line and radioed back the temyreratofile. Based
on this, one would decide the cable length to sehe sonobuoys.

Having detected the submarine on the barrier, & than tracked
by a series of sonobuoy patterns such as the fieg-bhevron. Once
detected, an assessment of target position, camsepeed could be
made by getting more buoys in contact and compaitiegreceived
frequencies. This utilised the familiar Dopplerfsiprinciple of train
whistles or racing cars. The frequency is higheemvithe target is
coming towards you, is at the centre frequencyt amsses (Closest
Point of Approach or CPA) and is lower as it goesay Once one
had established the centre frequency, geometryvetioyou to work
out the angle the target was to a buoy. The speedassessed from
measuring known gearing or propeller blade readorgsafter a full
CPA had taken place, giving the maximum frequerft against a
formula.
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If your assessment was good, he would CPA one rpatad,
before he faded there, would fade in on the patibead. On my last
tracking sortie | achieved the equivalent of a éhol one’ when the
submarine scraped along the buoy cable and cuhefhydrophone.
On return | basked in some glory. My ever-tactfubad Wet
whispered in my ear that he would keep quiet atimufact that it was
a wing buoy, not the pin buoy, that had been runrdby the target!
To hand-over covertly involved leaving specific imdhannel buoys
indicating your assessment of the target. The oiffig aircraft was
required to be at least a stipulated distance dammutbound track
from one of these buoys, whilst the incoming aitchad to ‘on-top’
that buoy to tie it into his system and was natvadld to descend until
a specific time and only along another specifieckae It was a rigid
and very necessary procedure that has seen uy safelgh many
operations.

Later in the era, we were sometimes instructed awycout a
‘passive attack’ at the end of the sortie. A tigittack barrier of
passive sonobuoys was dropped ahead of the tandetha dropping
of a weapon simulated. This involved over-flying ttarget on the
attack run and, in reasonable sea conditions, hédwetect the over-
flight. To be within a button push of doing exaatiat you would do
in war, gave a huge feeling of achievement. Whitster Cold War
warriors studied target maps, we were actuallygarest our potential
foe, day after day.

The basic Doppler tracking technique worked welltforty years.
By the end of the Cold War the targets were mudbtgy but other
techniques to exploit the sound in the ocean had developed. Over
the years the aircraft acoustic operators, thegaéwis and AEOs built
up impressive levels of ability. In addition, thigitiy classified world
of SOSUS produced some officers who gained an alsigth sense
for the patrol patterns of the Soviets. On sevexaasions, when
devoid of reliable intelligence, these men haveaed the aircraft to
gain contact. Such skills are perishable and inntbdern world with
the occasions where they are needed sparse, vieolireg back to a
golden age of expertise.
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MARITIME ATTACK OPERATIONS
Air Cdre G R Pitchfork

Following an initial Canberra tour in Germany,
in 1965 Graham Pitchfork, a Cranwell-trained
navigator, was seconded to the FAA to fly
Buccaneers. Thereafter his career was
inextricably linked with that aeroplane,
culminating in command of No 208 Sqgn. He later
commanded RAF Finningley and RAF Biggin
Hill before a final tour as Director of
Operational Intelligence. Since retirement he has
written several books on aviation-related topicsdais a regular
contributor to the Daily Telegraph’s obituary colam

A Defence Review initiated by the Labour Governmientl964
had a significant impact on the UK’s capabilitygiegage in maritime
air warfare. The cancellation of CVA 01, the Rolavy’s follow-on
fixed-wing aircraft carrier, was soon followed by announcement
that, as the Navy's four old fixed-wing aircraft réars were
withdrawn in the early 1970s, the RAF was to assuthe
responsibility for land-based air support of mar#éioperations — soon
to be called Tactical Air Support of Maritime Opigoas, or TASMO
for short. This heralded, not only the re-emergernfcan anti-surface
ship role for the RAF, but also an obligation toypde air defence for
the Fleet, and we will hear more of that later.

The F-111, itself a replacement for the alreadyceled TSR2,
was also a casualty of Dennis Healey’'s axe. Aspdacement, he
announced that twenty-six Buccaneers had beeneatder the strike
role to be followed shortly afterwards by an order seventeen
additional aircraft, together with a further siftr to be transferred
from the Royal Navy as its Fleet Air Arm squadrdmsbanded.

Before considering the RAF’s maritime attack operet using the
Buccaneer we should look briefly at the developnaénhe aircraft.

The advent of the Cold War in the early 1950s ldehla major
shift in the Soviet Navy's capability from a puretpastal defence
force to a global naval super-power posing a mdijweat to the
security of the vital seaborne trade of the Westeowers. Pre-
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A pair of No 12 Sgn’s Buccaneers investigating @eid<irov
Class cruiser.

eminent in the Soviet shipbuilding programme wass dievelopment
of the 17,000-ton, heavily gun-arm8gerdlowcruiser.

The surprise element of an attack aircraft flyingexry high speed
and very low level beneath a target’s radar cowaer been recognised
by the staff of the Naval Air Warfare Division arid 1952 they
realised that this was the answer to the threatgpby theSverdlov.
This culminated in the issue of Naval Air Requiretn®A 39 the
following year, which specified that the aircrafhosild have an
operational profile with a 400-mile radius of aatjovith a descent
from high level to very low level just outside tHetection range of a
target’'s radar, followed by a high-speed low-legiakh to and from
the target.

It was the design submitted by the Blackburn Aiftc@ompany
that was selected to meet the naval air staff'sirement and the
Buccaneer, as the aircraft was subsequently cdled, for the first
time on 30 April 1958. The aircraft was developestyvquickly and
entered squadron service with the Fleet Air Arrdamuary 1963, less
than five years after its first flight — a remarlalachievement for
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such a complex aircraft that embodied a number eat technical
innovations.

The Mk 1 version of the Buccaneer was underpowbutdy 1965
the Spey-engined Mk 2 had arrived on the sceneffey a greatly
enhanced performance, particularly in range, ar@ fitur FAA
squadrons had all converted to this version byehd of 1966 —
ironically, just as the Defence White Paper wadipbed announcing
the impending demise of the aircraft carrier.

The aircraft cruised at low level at 420 knots acdelerated to an
attack speed up to 580 knots flying at 100 feete Hircraft was
equipped with an internal bomb-bay, which carriedirf 1,000 Ib
bombs or two tactical nuclear weapons. There waue iardpoints on
the wings, which carried a variety of stores inatigdbombs, rockets,
anti-ship missiles and overload fuel tanks. In rlatevelopments,
electronic counter measure pods, laser target mg®igs and air-to-air
missiles were carried on the wings.

After that brief look at the Buccaneer and its d¢aliges, let us
return to the maritime role. In late 1968, Honingteas identified as
the future home of the RAF’s Buccaneer Maritime gvand the first
element, No 12 Sqgn, was re-formed on 1 October 186@as tasked
with providing TASMO, in particular the attack ofoBet Navy
Surface Action Groups (SAG). The area of operatassgned to the
squadron was the eastern Atlantic, from Gibraltartihie North
Norwegian Sea. To cover this vast area, the sqnadegularly
deployed to Forward Operating Bases (FOB) at Lassigh,
Stornoway and St Mawgan, which, in conjunction wih-to-air
refuelling, allowed the aircraft to extend its aldg long range beyond
a 1,000-mile radius of action, allowing it to covbe whole of the
assigned area of operations.

When No 12 Sqgn re-formed in late 1969, the RAF hadbeen
involved in the attack of surface warships sinoe YW Il days of
Coastal Command’s Beaufighter and Mosquito Strikengadl The
initial tactics devised for the RAF's maritime sduans followed
closely the principles of the tactics employed bg Strike Wings at
the end of the war. Put simply, a defence supmessdement went in
first to be followed by the precision attack seetiolndeed, when we
produced the first tactics manual, we copied tltids of the Strike
Wings and simply scored out the words Beaufighter lMosquito and
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replaced them with Buccaneer. This simple expedidintved us to
get started and we modified the tactics as we dgaéperience.

With the RAF’s role being to provide TASMO, a vdamportant
organisation was established as the focal pointrioning, doctrine
and the development of maritime air proceduregférrto the Joint
Maritime Operational Training Staff or IMOTS ashé@came widely
known. By 1970 it was established at RAF Turnhowbere a series
of annual courses — known as JMCs (Joint Maritiner€es) — were
run, and these carried on for the next twenty-faars.

JMOTS was such a fundamental aspect of the RAF'Btima
warfare capability that it is worth pausing for ewf moments to
expand on its role. Although the JMC was a nationalrse,
participation by invited NATO ships and aircraftlosted joint
procedural training in addition to providing the daneer squadrons
with different and realistic targets. Each JMC tst@rwith a series of
discussion periods and briefings at Turnhouse, rbefihips sailed
from the Firth of Forth when they immediately caomeler simulated
air attack as basic tactics and procedures weriggd as the ships
sailed to the main exercise area. Buccaneers werenistant demand
as ‘targets’, providing a ship’s operations staitl ds missile and gun
crews with a very potent and realistic ‘enemy’. ©rthe naval force
was in position north of Scotland, the exercise eabinto a five-day
operational phase representing the transit of am2ubmarine Task
Group through the United Kingdom Air Defence Reg{t/KADR)
towards the Shetland Islands and Scandinavia. fips snoved along
a predetermined track designed to ensure maximuenaiction with
submarines, maritime patrol aircraft, air defenaghters, airborne
early warning aircraft and attack aircraft.

The early JIMC exercises in the 1970s provided aalidcenario
for No 12 Sqgn to develop tactics and proceduresvds a steep
learning curve and the aircrew often felt that th@mber’ syndrome
of the air staffs stifled their initiative — untihe early 1980s, the
Buccaneer squadrons came under the control of [Bodber) Gp. |
well remember my Station Commander briefing sonmecseofficers
at Strike Command that the Buccaneer was ‘not a-vhiican, but a
maxi-Hunter.” He was right. However, as experienas gained, the
full capability of the Buccaneer became more urtdesand accepted
by the hierarchy, and the support of higher fororegiwas excellent.
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The JMC exercises themselves became more soplesticand
responded quickly to developments and the changapgbilities and
tactics of the Soviet Navy. In later years, JMCsktplace off the
South West Approaches and others off Gibraltar.

However, before we get ahead of ourselves, letetiwr to the
early days and consider the problems we were cotgdowith. By the
late 1960s the increasingly sophisticated antiraftcdefences of
Soviet warships dictated that a stand-off weapors weeded for
defence suppression and for precision attacksitbd969, the chosen
weapon — the Martel missile — was still some ydaom entering
service so the tactics employed initially were blasa the use of
unguided conventional bombs and rockets — not défgrent from
WW II.

The major problem for an attacking force operatidong range
was locating the target. The world’s oceans coest areas and ships
can easily ‘disappear’ so our first task was tcadetut devising tactics
to locate surface vessels. Here, the newly formedtr@l Trials and
Tactics Organisation played an important role fiitst major study
was one addressing this very problem. Their recomoiaiions were
trialled in the Mediterranean during the largestfRAaritime exercise
ever held since the war. In November 1970, ten Buoeers deployed
to Luga in Malta for Exercise LIME JUG. Amongst eih
participating in the exercise were Victor radarorataissance aircraft
of No 543 Sgn and the two units devised a systemddntify target
shipping based on the continuous plotting of raetacts. With their
long endurance, the Victors maintained a continupasol of the
exercise area plotting all ship contacts. Afterew thours a picture
emerged that identified shipping on routine passagéd others that
were manoeuvring or operating as groups, permittiveglatter to be
singled out. Their positions were passed by seaode to a
Buccaneer aircraft flying a low probe (LOPRO) terntify potential
targets. Once identified, the Victor shadowed thred and broadcast
the coded position continuously at regular andues intervals. The
Soviet Navy obliged by monitoring this large exeecand numerous
‘interceptions’ were made against Soviet warshigspviding
invaluable experience for crews who were new to itmae
operations.

The method of ‘shadow support’, devised during LIMBG,
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formed the basis of more refined procedures ove@ngxt twenty-five
years. Vulcans of No 27 Sgn were tasked exclusivwétly maritime
radar reconnaissance. Their crews became expéddraifying targets
in a cluttered sea area and new methods of pasented dispositions
were developed. Canberras and Buccaneers flyingR@Rorties
were often launched to identify the targets setbate possibles by the
Vulcans. Shackleton AEW aircraft were sometimesduse provide
Tactical Direction (TACDI), although this was a emdary role for
them. With the demise of the Vulcans in 1982, tlearidd, equipped
with the Searchwater radar, assumed the task aitl, it other
sophisticated aids, it was able to provide a serfaicture (SURPIC)
and give accurate range and bearing informatidhefarget.

With large areas of ocean devoid of enemy activitg, standard
profile adopted by a Buccaneer maritime attack &rom was a Hi-
Lo-Hi. This had the added advantage of extendirgyrdnge to as
much as 600 miles radius without refuelling, althlouhis range was
regularly extended with the assistance of Victarkéas. Whenever
possible, formations were made up of six or eigidraft and during
the transit to the target area, all the crewsristieout on the radios for
the latest information on target locations broatlbgsthe shadowing
aircraft. Radio and radar silence was maintaineavtmid giving away
their approach to a target. At a range of 240 nfiles the target the
Buccaneer formation started an ‘under the radae’ldescent to sea
level in order to stay outside the enemy’s radaecoBy monitoring
the passive radar warning receiver during the desitee formation
was able to remain outside the enemy’s detectiogeaAt 30 miles
the leader ‘popped up’ and the navigator switchedhis BLUE
PARROT air-to-surface radar for two or three sweépsng which
time he identified and ‘marked’ the target befoesaknding back to
100 feet. The lead navigator then had to inform thst of the
formation and this created problems.

During the attack, only the lead aircraft transedtbn radar. The
navigator selected the most likely radar returrthestarget and the
aircraft was turned to place this radar return defaelad. To identify
the target to the rest of the formation all thasweeded was a pre-
briefed range — normally 20 miles — and a simplgegeord to tell the
rest of the formation when to switch on their raddrhe codeword?
‘Bananas!’ It was never changed, and it becamdrddemark attack
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The classic early Buccaneer-era eight-ship iron bamti-
shipping attack profil¢

call of the Buccaneer force — usually followed bg@it!

At the pre-sortie briefing one of a number of cdinated attack
profiles, designed to provide a co-ordinated attacls selected as the
primary option depending on the defences of then#d target. We
called them ‘Alpha’ attacks. The leader could cletige option at
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short notice if weather or enemy ship dispositiditated different
tactics, and the new Alpha attack was broadcagt thi¢ ‘Bananas’
call. However, they all employed the same basiagiples — suppress
the enemy defences before hitting the target vaghlethal weapon.

The aim of the Alpha attacks was to maintain themeint of
surprise by remaining outside the radar horizothefenemy ship for
as long as possible followed by a series of presgd splits to
confuse the target defences and delay the locketurti@ns for their
radar-laid anti-aircraft defences. Once we had fpatesl the target
ship’s weapons engagement zones, we used the exwdpow-flying
performance of the Buccaneer to fly at high speetdtra-low level
while sustaining high-g manoeuvres to increasdrdmeking problems
of the enemy radars. The first attacks were dadeirom a toss
delivery at three miles on converging headings.hER©00 Ib bomb
was fused to explode at a height of 60 feet abbeetdrget, the aim
being to destroy the fire-control radars and incépte the missile
and gun crews. In the meantime, the attack forckettianed starboard
through 90 before rolling in to release four to six 1,000Hdbmbs
independently from a low-level dive or laydown aktahat provided
the killing blow. Timing was critical if aircraft ere to avoid the
debris from the preceding attack. The obvious wesakrof this attack
was the vulnerability of the aircraft — particulathose that carried out
the precision attack.

Co-ordinated attacks were also practised at nidgut with
formations of four aircraft operating at a minimingight of 200 feet,
which, at 580 knots, required considerable conatiotr and careful
monitoring of the aircraft's excellent radio altitae The principle
was similar to the day profiles, but the precisiow-level bombing
was avoided and the preferred delivery mode wasadttack, giving
a degree of ‘stand-off.” The 4g recovery from thsstdelivery, which
required a 135angle of bank, and the formation rejoin in theyver
dark conditions, were very exciting, demanding disdrientating.

Less well-defended targets, such as Fast PatrdsBB&®B), were
attacked using Lepus illumination flares throwntbg lead aircraft of
a pair. As they approached the target, the Numbgo Rircraft
dropped astern. The Leader tossed the flares te pleem ahead of,
and beyond, the target and the second aircraftiatawith SNEB
rockets or, occasionally, bombs, with the targéosietted in the light
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lane created by the flares.

The answer to the need for a stand-off weapon WwasMartel
missile, which was available with either a passagar homing seeker
or a TV seeker coupled to radio command guidancatéwas one
of the first Anglo/French military collaborative gects, with the
French primarily responsible for the developmend awaluation of
the Anti-Radiation (AR) version and the UK havingmiar
responsibilities for the TV missile system. The @Wided missile
became the primary attack weapon for the maritimecBneer force.
The TV version of the missile had a 350 Ib semi@rmpiercing,
radar-fused warhead to penetrate ships’ hulls.

The missile was launched from the delivery aircaaft00 feet and
500 knots at 15 miles range from the target angkr aklease, the
weapon climbed to its mid-course phase at abol@02f8et, which
was necessary for target acquisition and to mairttee data link with
the launch aircraft. TV imagery from the missile@nera was relayed
back to the navigator by the data link, which ttwmsmitted control
inputs made by the navigator using his joystick. Haintained the
cross wires over the aiming point by giving up/doamd right/left
commands until impact. It required a lot of pragtiand we spent
many hours on a simulator. Martel was a very eiffeciveapon in its
day and the radar version remained in servicedefence suppression
weapon until the aircraft went out of service.

Soon after Martel entered service, the Buccanaee fawas the first
in the RAF to receive the Paveway laser guided bgh®B). A
Pavespike laser designator pod carried on a witgnpgrovided the
laser marking. The pilot pointed the aircraft a thrget allowing the
navigator to acquire it on his TV screen. The pi@s then free to
manoeuvre the aircraft. At three miles the accomanbombers
tossed their LGBs as the ‘spike’ navigator trackesl target. As the
bombs reached their apogee, he fired the lasetrendombs homed
on to the light reflected from the target. Manyyolu will have seen
how effective this was during the first Gulf War evhthe Buccaneers
marked targets for the Tornados, in addition tokingyr for their own
bombs.

In 1980 it was decided to move the UK-based Buosafarce to
its spiritual home at Lossiemouth, which had itéelén transferred to
the RAF in September 1972. First to move was NoShh in
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November 1980, control being transferred to No WM&uritime) Gp,

and No 208 Sqgn arrived in July 1983. As the nawt Hescovered,
Lossiemouth was an ideal location for the maritsgeadrons, being
close to its likely wartime operational area andhe excellent local
air-to-ground weapons range at Tain. Although smafiome forty
aircraft — the wing provided SACLANT with his ontledicated land-
based maritime strike/attack element, and it becdmemajor anti-
shipping force in the North East Atlantic region.

No 12 Sgn continued to employ both versions of Blarand
formations continued to use target information friiimrods and to
adopt modified versions of the ‘Alpha’ attacks wiR Martels fired
for defence suppression followed by a salvo of T\artdls. The
arrival of No 208 Sqgn, equipped with AR Martel atid Paveway
LGBs provided another capability. Two aircraft eadr AR Martels
and these were fired if the target continued togmait with its radars.
The bombers, armed with two Paveway 1,000 Ib LGBssed the
bombs from two to three miles. Once the target wasked, the
‘spiker’ turned away at some eight miles and thalgilled head of
the Pavespike continued to track the target asader was fired until
the bombs impacted. The bombers were particulatinerable
throughout the profile unless the AR Martels hadrbsuccessful, so,
during the recovery, chaff was dropped and thegaer made the
appropriate selections on the Westinghouse adivening ECM pod.
Against less well-defended targets, such as ig&ilte-gathering
ships, vital re-supply support ships and amphibghipping, the LGB
provided a heavy weight of bombs with an accurdwt thad not
previously been attainable.

Aircrew flying on maritime squadrons during peaceti and
periods of transition-to-war enjoyed a big advaatagver their
overland colleagues. There were regular opporesitb come face-
to-face with the threat and to carry out photograpand radar
reconnaissance. Buccaneer aircrew had been ableietw the
formidable array of Soviet warships from the 1960l had never
failed to be impressed by the huge advances i ttapability. It
could be a chilling experience to approactswerdlovcruiser, the
Buccaneer’s intended adversary in the earlier dalilspugh the later
generation of cruisers and destroyers encounteredlmost every
exercise posed a far greater threat. Such encsurgecurred
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Sea Eagle-armed Buccaneers of No 12 Sgn.

throughout the North Atlantic and in the Meditean and a great
deal of intelligence was gathered, in additiondminding the crews
of the scale and capability of the threat.

Throughout the early 1980s the ‘blue water Sovidavy
continued to develop as a potent force, and theahwf increasingly
effective surface-to-air missile systems posedrg serious threat to
any attacking aircraft that approached within 1%emiAs we have
just seen, the tactics of the Buccaneer Wing hawhghd little from
the Honington days and were still based on thindypshadow support
followed by a co-ordinated attack. It came as efréb the aircrews of
both squadrons when, in 1983, plans to fulfill Staff Requirement
1012 were announced. The core of this upgrade vmasdern inertial
navigation system, an improved secure radio, newl EEQuipment
and chaff and flare dispensers. Full compatibilday the Sidewinder
AIM-9G or -9L was also included. Of even greatgnd#icance was
the announcement that the aircraft would be madw®patible with the
new British Aerospace Sea Eagle missile.

Sea Eagle was a long-range, anti-shipping missileeped by a
turbojet engine. The inertial navigation (IN) ptath was the core
element in the system. The Buccaneer's IN provitted Sea Eagle
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system with essential navigation inputs, includargaccurate target
position from the shadowing aircraft. This gave remaus flexibility
for inventing new tactics and delivering weaponsdifferent axes.
With a range of 60 miles, four times that of Marteéa Eagle was a
genuine ‘fire-and-forget’ missile which followed sea-skimming
flight profile, remaining radar silent until it éstated that it had
penetrated the radar horizon of the target, at hvpmint, it began to
climb. It then switched on its I-band active homimgad, selected its
target and resumed its sea-skimming profile be$taenming into the
target just above the water line, and less thanrmimutes after first
alerting the ship of an impending attack. As a tisma skimmer’,
flying at 10 feet, it was a very difficult target engage. The 506 Ib
blast fragmentation warhead was significantly nuoeerful than that
of Martel. Each aircraft could carry four missileghich, when
launched simultaneously, gave a formation tremesdiepower
greatly in excess of any Martel-equipped formation.

One of our most experienced pilots commented ‘ThecBneer
force had been awaiting the introduction of Sea l&agith
impatience. For too long we had been attackingssWigh iron bombs
and a very temperamental Anglo-French missile. Betlapons were
outdated but, more importantly, relied on the &itag aircraft
breaking the radar horizon to launch or release. glanned attrition
rate against Soviet SAGs was eye watering and, ctewar, a
Buccaneer maritime crew’s longevity was zero.’

With the advent of the Sea Eagle missile and trezadt’'s avionics
update this gloomy outlook disappeared. We attacketh way
beyond the radar horizon and had the ability toycaut co-ordinated
attacks against surface ships from multiple axessdturate ship
defences, and to ensure missile strike times withiseconds, despite
formation splits of up to 40 miles. Tactics weresidaed that would
work in any weather day or night, to inflict maximudamage with
minimum risk to the attack formation — indeed, tBaccaneers
returned to base without the target having any sbdontact with a
six-ship Buccaneer package. The age of the sil@ptisller had well
and truly arrived. It was a far cry from the rocket iron bomb days.

The need for third party targeting was always a kment of
successful attacks against shipping and the mettedsed during
the early exercises in 1970 with the radar-recawaaice Victors
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appeared archaic, but they had laid the foundationsll the later,
upgraded techniques. The enhanced capabilitieheofNimrod had
considerably improved the techniques and accuradieg the

combination of the Nimrod and the Buccaneer with d@vionics

upgrade brought the ‘shadowing’ business to newel¢evof

effectiveness. Excellent joint work between the fances in building
up the surface picture and tactical direction fbe tBuccaneers,
resulted in the joint award of the prestigious Wion Sword.

By late 1990, the two Buccaneer squadrons had bewking
together as a Maritime Wing for over seven yeans| the avionics
update and the introduction of Sea Eagle had miadevery potent
anti-shipping strike force. However, suddenly, thitra-low level
maritime attack aircraft found itself going to warat medium level
and overland — but that is another story.

On their return from the Gulf War, having performéd an
outstanding manner, the Buccaneer force was ath#ight of its
capabilities, twenty-eight years after first emgrisquadron service
with the Royal Navy. The embodiment of the new pménts under
ASR 1012 and the new tactics based on the tremantitting power
of Sea Eagle had made the Buccaneer the most pdwetf-shipping
attack aircraft in NATO. The upgrade programme been completed
in 1989 and it was visualised that the force wa@chain in service
until the end of the 1990s. However, the end of @wéd War had
generated a number of defence reviews, resultingoine Tornado
GR 1 aircraft being declared surplus to requirem@lans were drawn
up to equip two squadrons with these aircraft, ffiedito carry Sea
Eagle, and to use them to replace the Buccanedéhns imaritime role.

The steady run down of the Buccaneer force starte@ctober
1991. To acknowledge its outstanding RAF servicer gwany years,
the aircraft was chosen to lead the Queen’s Bisthdgpast in 1993,
just a few months before it was withdrawn from ggvOn 31 March
1994, No 208 Sqgn ceased to be declared to NATO thed
Buccaneer’s thirty-two years of operational seryviweenty-five with
the RAF, were over.
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LAND-BASED MARITIME AIR DEFENCE
Air Cdre lan McBride

lan McBride began his career as a fighter pilot

on the Lightnings of No 74 Sqgn in 1965,
eventually becoming an instructor on type before
converting to the Phantom and commanding first
No 43 Sgn and then RAF Wildenrath. Other
tours included a spell in the USA and two with
what is now the Air Warfare Centre. His final

appointment, at the time of the first Gulf War,
was as Director Air Defence. Post-the RAF he
spent ten years with FR Aviation before
becoming an independent Defence Consultant.

The sole justification for my being here today hie tvery happy
and fulfilling two-and-a half-years that | spentdammand of No 43
Sqgn (The Fighting Cocks) between 1978 and 1980.nftarh of that
time it was the sole SACLANT-assigned unit withio NL1 Gp
although, as you will hear later, No 8 Sgn alsonsgegreat deal of
time on maritime air defence work. The fighter edermnof the Tactical
Air Support of Maritime Operations (TASMO) force svaugmented
in 1980 by the assignment to SACLANT of No 29 Sasdud at
Coningsby.

This afternoon | will examine the AD TASMO task finoits
inception up to the present day, spanning justtsbbiforty years.
Because TASMO is still a ‘live’ task, however, taewill be some
areas which | may have to treat with some disanetit, with luck,
you will not notice these.

The Task In Outline

The simplest way to summarise the air defence ik describe
the area within which we generally operated. Thems a tacit
agreement that our assignment would be limited @ritime air
defence within the UK Air Defence Region, or ADRhieh to all
intents and purposes coincided with NATO Area lad#& coverage
at medium level (30,000 feet or so) matched the AidRBndary with
uncanny accuracy if one took Pole Star, a Danishamthe Faeroes,
into account. This radar station was an essentahent of our




117

Radar coverage of the UK Air Defence Region (A&#30,000 ft.
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operations in the northern part of the ADR but, damse it was a
NATO unit, we were sometimes a bit coy about adngjtthe extent
of its contribution to national tasks. Indeed sqmeple were unaware
of its existence, let alone its involvement. Thdaracoverage picture
changed dramatically at lower levels with no combigs cover in the
main areas of interest and large gaps just wherdidveot want them.

With the passage of time, and the improvement hordmation
which came with experience, we started to rangemeyhe ADR and
sometimes even supported maritime forces operatside the Arctic
Circle. Training exercises ranged from the ubiqustand day-to-day
MACEX (Maritime Co-ordination Exercise) to the JoiMaritime
Courses, or JMCs, which have already been mentidnedthers
today. Annual EASTLANT or SACLANT exercises wouldrmally
involve the passage of the Strike Fleet or a Mafinghibious Group
from WESTLANT to Northern Norway which would be
diplomatically routed through the Iceland-UK Gaphin range of UK
TASMO forces. These latter exercises generateanoue challenging
missions and, not surprisingly, the greatest lefeSoviet interest.
There would be regular overflights of participatifgsk Groups and
this activity created an additional, but not unesentative, layer of
Command and Control interaction because both SACET
SACLANT had an interest in what was going on anthkeployed
assets to prosecute the task. As we all got batiethese tasks almost
became one with SACLANT and SACEUR assets moviagngessly
between the two similar, but organisationally diigt, functions.

The RAF assumed the AD TASMO task when a refit &S
Eagle was cancelled and the ship de-commissioned, xtsd fiving
assets (other than Gannets) being transferredetdRiaF for land-
based support. Prior to this epoch-making eventRheand other
surface forces which worked closely with them hambrb used to
getting protection from their own home-grown lo¢eam. Organic
Air Wings, able to perform a wide spectrum of rokasgh impressive
equipment and well-traineaxperienced crews had been capable of
providing a very good service. Collocation of dnedtion officers and
fighter crews conferred great operational advargaged created a
close-knit team which was always playing at homiee Hown side
was that the Fleet Air Arm had a global role anditasad grown
smaller it had been spread increasingly thinly s€rthe task area.
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Furthermore, its training flying was sometimes tadi by port visits

and/or lack of diversions and, when it finally fetf most of its fast-
jet expertise, not unexpectedly, transferred to Skea Harrier force.
The RAF had provided some crews to support the RNng the

wind-down of conventional fixed wing operations ot reasons best
(and only) known to Barnwood, or its lineal desaamid little of this

expertise found its way to the RAF's AD TASMO force

The Air Assets Employed

Whilst the RAF was able to match the RN’s equipnamd crew
availability, indeed even assign a greater levalkesburce to the task,
there was one fundamental limitation which our Haaded posture
could never overcome — the fourth dimension — tithés axiomatic,
and utterly undeniable, that a Phantom sitting edckn the waist
catapult of a carrier steaming through the Gapes list closer to the
action than a Phantom in a QRA shed back at Leackame 500 or
600 miles to the south. In an operational envirammehere readiness
levels and reaction times are absolutely cruciak tvas a burden
worthy of Pilgrim. The trick was to identify wayd einimising it
within reasonable resource levels.

Air Defence operations in support of maritime far¢ead begun in
the mid-1960s and involved, in the first instantéghtning F3s
without the benefit of air-to-air refuelling suppofhe very short legs
of this otherwise capable aircraft meant that thessions took place
very close to land. However, valuable experiencs gained and the
concept really took off when the benefits of AEWrevedded to the
equation. Joint exercises took place in UK andRhe East and the
greater range of the Lightning F6 had a profounghact on our
overall capability, although few, if any, exercisgst close to the
ADR boundary.

The tempo of AD TASMO increased significantly witthe
appearance of the fifteen Phantom FG1s of the SACL-Assigned
No 43 Sqgn. Although there was initially great sagpi within RN
circles about the sincerity of the RAF and thelid@od of this unit
actually pitching up on the day, the relationshiphich slowly
developed with naval units and staff bore fruit ahling my time in
command we hosted more visits from dark blue Oasgeand centres
of learning than from their RAF counterparts. Ppehave were
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One of No 43 Sgn’s Phantom FG 1s shadowing a Bear

deluding ourselves, but we really did feel that were part of the
maritime scene.

The majority of our TASMO flying took place in the
Shetland/Faeroes Gap, with occasional forays to nioee balmy
South West Approaches (SWApps). When No 29 Sqgnegbithe
SACLANT team they assumed responsibility for the As,
permitting No 43 Sgn to concentrate on the nortisector, which was
also our normal operating area in the context efrtutine peacetime
Northern QRA commitment. The advent of the Phanterith its
greater range, endurance and radar performancagiitra marked
improvement in TASMO capability and a much bettigrement of
fighter footprint and task area boundary.

The final step was the entry into service of theWABhackleton
without which our TASMO capability, and credibiljityvould have
been seriously undermined. More on this later.

Factors Affecting Operational Posture

The nature and, more critically, the location oé ttask would
determine the posture adopted. A defensive taskayidetween UK
and Jutland could probably have been based up@s@omse from
ground alert, whereas anything north of (say) th&n@ys would
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(without a Forward Operating Base in the Moray Hidr the
Hebrides) probably have tipped the scales in fawafua standing
Combat Air Patrol (CAP). Sorties would almost intally be of long
duration with on-task productivity significantly proved if air-to-air
refuelling was available. By that | mean that tago of time on CAP
would increase as a proportion of total missionatian. If the
shooting had ever started it is likely that CAPhfeys, despite the
impressive arsenal carried by the Phantom and Tornaould have
expended all their weapons before replacementdighteached the
area. Long range early warning and gutsy decisibgs battle
managers might have minimised this problem butfuhiner the CAP
was from its support base the more pronounced th&P C
replenishment problem would have been.

Operations in a distant maritime area introducdgeosignificant
Command and Control challenges to all players. fidgigers would
take off from a base and transit airspace where BAT Alert States
and Rules of Engagement (ROE) prevailed before riagte
SACLANT's domain where it was all likely to be vedyfferent. Not
only did the crews have to keep an eye on how Agasures and
associated ROE constrained or empowered them butalso had to
work out where they changed. Subtle variations between permitted
responses invariably featured in peacetime exercise would have
been a nightmare in a shooting war when fast revand/or a
grovelling apology would not be available optioBsme assets (AEW
and tankers for example) were chopped in mid-misdietween
Subordinate Commanders, sometimes supporting otkitaneously.
Achievable in a multi-crew environment but too zcmhrenic for
your average fighter crew in a fully blown exerci3éat said, QRA
crews were frequently passed from SACEUR units doah forces
during a complex scenario but did so without theglicating factor
of wartime ROE. Peacetime operations also createte Snteresting
examples of maritime forces either being required perform
unexpected tasks, or encountering circumstancesewthey had no
option but to cross picket lines. A classic, but feom unique,
example was the case of a Nimrod shadowing a Bexrdt, rather
than the usual SSN. There are also examples dkfiglbeing tasked
on a Form Green for surface search missions amg amsazingly, to
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locate submarines on the surface near Rockallppsse that this all
serves to underscore the inherent ‘flexibility ofower’.

The Tools Of The Trade

The first UK SACLANT-assigned squadron was equipp#t the
FGL1 variant of the Phantom which had originally roekestined for
HMS Eagle The major operational differences between the BGd
the RAF-specified FGR2 was the lack of an HF raxid an inertial
navigation system. The former was a major drawheokn operating
at extreme range because, as we all know, V/UHtoiizon-limited
and one could argue that a decent navigation kit avaessential tool
of the trade. These two deficiencies were not antgpnstant source of
embarrassment to us; they also created circumstancehich our
situational awareness was seriously undermined bemmdered on a
flight safety issue. | only heard of one crew whgtt into dire straits
because they did not know where they were (or moreectly, were
not) until their fuel situation had become critidalit | am prepared to
bet that there were plenty more. The miracle i, tiwathe best of my
knowledge, throughout the life of the Phantom FGilest only one
set of fuel tanks on TASMO. The second squadronegaspped with
the FGR2 in which these deficiencies were rectifiBdth variants
were well matched to the task in terms of perforcearrange and
endurance, and, despite being handicapped by veoy W/UHF
communications, could have given a good accoumhehselves in a
shooting scenario if tanker support was available.

No description of AD TASMO in the 1970s and ‘80sule be
complete without mention of the mighty Shackletimtroduced as a
stopgap measure, pending the arrival of the Ninvi&d3 or similar,
this aircraft was equipped with radars recoverethfthe Gannet force
as it was paid off, and manned by AEW operators Wwaod gained
operational experience with No 849 NAS during iteaf years. The
ubiquitous and much-loved ‘Shack’ rapidly becamieeg element of
the UK AD team, supporting SACEUR as well as SACUAMsKs.
The achievements of the Shackleton, or more prgjitsrcrews, were
legendary and, despite its crippling lack of spéedlways seemed to
show up in the right place at nearly the right tirte radar, which by
any standard should have been in a museum, wasdyuveeaked and
cajoled into producing information critical to tiperformance of the
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No 8 Sgn’s venerable Shackleton AEW 2s providedaat link
in the maritime AD chain 1972-91. (M#

task in hand. There are few who operated up thetbeatime who

would gainsay the fact that No 8 Sgn set the stahidathe Gaps, kept
us all on our toes, got the job done and provitedUK with a solid

basis of knowledge and experience for the nextigeiom platform.

The ‘Anyface’ callsign was usually the harbingergolbd news when
it hove onto the scene. It meant that things wigedy to get better. A
good feeling.

Staying with AEW for a little longer, we can, | tiki, agree that the
Nimrod 3 went into history as a failure. Howevaer fairness, and in
its death throes, it did make a very useful contrdn to AD TASMO.
Because the axe fell on it at a relatively lateystn its gestation, a
significant number of crews had already been pexpaior its
introduction into service. This gave us a largelmgersonnel that
we could offer up to the embryonic NATO AEW Foroe dain
experience, to add realism and balance to the rrabademic and
stilted US input, and to supply the quality whichsanot a feature of
the delegations from some of the other Alliancenmas. Not only did
this add lustre to our contribution but also it gaus a steadily
expanding pool of expertise for the second cominja 8 Sgn as an
AEW unit. All of a sudden the UK had gone from @lsans’ to the
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Without the service provided by Marham'’s Victorkars the RAF
could not have met its maritime AD obligatic

front rank of the Airborne Early Warning and Cohteague. There is
little doubt that the early days of TASMO stimulhtthe growth of
UK AEW which, in turn, gave us an excellent spriogtd for the
E-3D era in which this platform now plays a keyerah a wide range
of RAF activities.

Another field in which a TASMO element grew to be
indispensable, and then went on to become a magyempin the
broader scheme of things, is air-to-air refuelliAR). In the
beginning, as it were, AAR made our contribution TASMO
credible, conferring on relatively short range ARatforms the ability
to conduct operations at or beyond the ADR bounddoy only did it
provide reach, however; AAR also gave us persistant task and
thus an acceptable level of CAP productivity. Nnder did we have
to return to base just as the enemy broke radagrcand there was
also a reasonable prospect of carrying enoughtdutble fight to make
weapon expenditure a more likely outcome than éxélaustion. The
Victor era saw the beginnings of flexible AAR opeas which led to
tactical tanking being tried and then adopted gdherIn this
endeavour the crews in the area decided on therpaif usage rather
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Starting in 1966, No 360
Sgn’s  Canberra T.17s
provided the RAF with EC
training until 1994 when the
task was contracted out to
FR Aviation

than a distant headquarters.

Not exactly Earth-shattering

stuff, but a big break from

the past. The Vulcan made a

brief late appearance in the
AAR role, having been employed on many other tashksluding
Maritime Radar Reconnaissance (MRR) in which léadithat it was
also SACLANT-assigned. The multi-role, multi-theatiercules also
did sterling work in the South Atlantic providingctical tanker and
MRR facilities and acting as general factotum inaga in which
TASMO, in one form or another, was employed on lamat a daily
basis.

Another element of the TASMO package which playectgial
role in force enhancement and the development tf doctrine and
tactics was the training support that we receiv@ak. potential threat
during this era was considered to have a very pow&lectronic
Warfare potential across the band of the spectranwhich we
worked. It would have been easy to ignore thisugisve threat and
achieve excellent results during all pre-hostikistivities. However,
we were fortunate to receive a very significantpamtion of the
training output of No 360 Sqn, operating specialiyipped Canberra
T17s and, later, by FR Aviation whose contract neglthem to
produce a similar service using civilian aircraBoth units were
manned by crews with extensive experience of thedtd/ AD roles
and they were thus intelligent suppliers of graddatraining, the
tempo and intensity of which was geared to either iadividual
training needs or the preordained collective objestof the exercise
in which they were involved. These aircraft perfedn an
extraordinarily useful role in that they could bsed to trigger
procedural actions; they could blur an air pictsueh that air defence
executives and operators had to rake through tiwe o establish
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what was going on or, alternatively, they couldtipdly or totally
blind the Air Defence Commander. Communicationsirdursuch
events were crucial and these crews could contrel flow of
information, throttle it completely and/or even stitute their own C3
patter. The effects ranged from delay to utter shtte outcome being
dependant on exercise and training directives rdtten any sadistic
pleasure gained by their crews. One of their mesful contributions
was in the exercise of ROE during which they toskup through the
various levels and often ended with an attempgrottnder jamming
conditions, to force us into a blue-on-blue engagemif we were
following identification procedures correctly we ngeusually, but far
from invariably, able to resist an inopportune shbhese training
assets made us bleed in peacetime and were amamealpart of our
war-fighting preparation.

Prior to each sortie, all of these factors haddgat-ordinated and
the information presented to the crews in a comgmsive, but
comprehensible, format so we needed a robust lbuplsi tasking
procedure to support the three types of missiorchviare undertook:
pre-planned, immediate or, if operating as para @@oalition, rather
than a NATO, package, in response to an ATO (ariTAsking Order
— the US-sponsored tasking mechanism). Ideally wosld tell us
who was calling the shots, where he wanted us &rate@ and in
support of whom, and where he wanted the CAP art what
orientation. It would then need to specify the hlamd and joining
mechanism, followed by the identification procedyref which there
were six basic types with an almost infinite humbé&wariations. It
was also a considerable advantage if, at this sthgetasker could
also provide details of other players in the atheir roles and their
operating patterns.

Our next most pressing need would be for reliabiMEesistant
communications to allow free passage of re-taskinge-assignment
messages, the promulgation of changes in AlerteStatl/or ROE,
together with the transfer of battle management tneat warning
information. Without ECM-resistant communications were at the
mercy of No 360 Sqgn, FR Aviation or a real enemywhight have
moved us around the area at will, were it not fomplicated and
unreliable workarounds. The next item on the F-drafor's shopping
list was a good navigation suite for reasons thdtave already
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The operational handicaps of the Phantoms of thé04%nd ‘80s
were overcome in the 1990s by the sophisticatiaimefTornado F.3
and its associated operational infrastructt

covered. The final and probably most important nespent of all was

a reliable and unambiguous identification systeff-based systems
are insecure and jammablBurthermore, they flag upnly those

contacts carrying the correct friendly squawk, whimeans that it is
not safe to assume that a non-squawking targetawtibmatically be

hostile. It could be a friendly aircraft carryinget wrong squawk, or
its equipment might be unserviceable, or it migl@ & neutral

aeroplane or commercial traffic.

Based upon an IFF-only environment, without any epth
collaborating form of identification or a clear bod of ROE, we
would be obliged to carry out a visual identificatito avoid a blue-
on-blue outcome. This was a huge operational pgnadirticularly as
our weapon suite was optimised for long-range frbamisphere
engagements. It added time, which translated artget penetration; it
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denied us our best shots and it made life extremicult if visual
sightings were frustrated by darkness or cloud.ifRedtary solutions
based upon rifle sights helped a bit but not alloke good news is that
long overdue modern systems have largely overcomeset
difficulties.

As we always expected, and hoped, technology woeidove
most of the impediments to a truly effective TASNd¥Osture. In our
case this took the shape of a combination of ti3®Esentry, Tornado
F3 and JTIDS (or Link 16) which heralded an eravhich most of
our handicaps had been overcome, almost simultaheotiactical
data could now be passed around the force inireal @n secure and
ECM-resistant bearers. All major players had acteshe link and
could therefore share information providing eveyamvolved with a
graphical depiction of the battle space. The Misdingagement
Zones around ships could, for the first time, bensend avoided in a
measured, rather than a reactive, fashion, andraaks carried an
identity tag which clearly showed their statusshort, the AD team
now has a clear and robust air picture which suppsirategic needs
and tactical requirements. Those who use it desdfriks a real match-
winner which has finally achieved our long-term Igoaf
interoperability.

Marks Out Of Ten?

Unlike today’'s Tornado F3, with its sophisticatedvnkit and
JTIDS, the Phantom’s avionic fit was never really 1 the job.
Furthermore, geography meant that our reactionstimere always
going to be long and, other than the stationingvatchmen, there
were no practical solutions which could do muchatkeviate this
situation. Unfortunately, the Laws of Physics anepdy not amenable
to change so, in the environment within which werevebliged to
operate, the tasking cycle was bound to be sluggishunresponsive
to changes in operational tempo, and our CAP-pestaimost
inevitably resulted in poor aircraft productivitidowever, we must
acknowledge that we had no other options. We hatbtthe best we
could with what we had, and, by and large, we dlite achieved
commendably high kill rates during exercises, drab¢ were usually
(but not invariably) on ‘Orange’, or exercise, &tg) In all of this |
believe that it should be placed on record thattanker and AEW
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elements, and our EW trainers, would have to feaburany TASMO
Roll of Honour. They got us there; kept us themsegus the best air
picture available and ensured that we were all viiglined and
exercised in the difficult aspects of the task,wdfich there were
many.

A postscript.

Many years after | had left No 43 Sgn and the TAS&@ne, and
not long after the Berlin Wall had come down, | vedisa reception in
the Italian Embassy in London. An RAF acquaintaiook me over to
a group saying that there was somebody | should.niteganspired
that he was the newly arrived Soviet Assistant Attaché, not
someone that we would have been encouraged toimget past. His
English was poor, but significantly better than Ryssian, and we
were able to carry out a reasonable conversatiom thve occasional
reversion to French. Inevitably | asked if he wapilat and, upon
learning that he was, | asked, ‘What type?’ Heiegbl Tupolev 95’
and, upon seeing a blank look cross my face, inéorrme that the
NATO name of his steed was the Bear Foxtrot whiehhhd flown
during the period that | had been driving Phantammind the Gaps.
In for a penny, | thought, and asked him whethehd ever operated
in the North East Atlantic. ‘Oh yes’, he said, ‘amwie often
encountered your aircraft during our patrols.” Befbcould work out
the next question he broke in to say that we hagh bery good and
that they had had great respect for us and oubdapaWhat could |
say? AD TASMO had clearly looked effective to thgeeof an
important beholder and, in an era of deterrencat, tas probably
good enough.
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AFTERNOON DISCUSSION

Gp Capt Jock Heron. Although it doesn'’t relate directly to any of
this afternoon’s papers, | do have a question sbateone might be
able to answer. | recall a mid-1950s project ftightweight maritime
patrol aircraft called the Seamew. | remember geémem in 1958
parked at Lossiemouth, apparently awaiting scrappfan anyone
shed any light on that project?

Jefford. The Seamew was a small Gannet — and even smaller
Shackleton — that was ordered for both the FAA, wituld have
flown them from carriers, and the RAF, who wouldvénaoperated
them very much like the shore-based floatplane @Hd6 flights in
WW |. | believe that the navy were planning to sdihem to its
RNVR squadrons and they might well have been deitédr the
RAuUxXAF too, although contemporary air force plamvisaged the
Seamews being operated by four regular units. Beitwhole thing
fell foul of the major rethink in defence commitntehat emerged as
the 1957 White Paper, which may not have been atliad as the
Seamew’s handling characteristics were not entsalysfactory. It is
said that, following the type’s first flight, theompany test pilot's
report began along the lines of, ‘It is difficutt gain access to the
cockpit of this aeroplane; it should be made imjibss

Gp Capt Hugh Eccles. Perhaps | could offer a couple of
observations. As the CO of three Met Flights, ia tlays before they
were elevated to squadron status, | would likeutoom record that the
‘father’ of long-range meteorological reconnaissafiging was Flt Lt
Eric Kraus. He was a most remarkable person, atCxeteorologist,
who found his way to England early in the war. Heswommissioned
into the RAFVR as an air observer and in March 18d1flew the
very first operational Met sortie in a Blenheimpsaquently doing a
great deal more flying from Bircham Newton and tHenEval. |
would add that | was appointed to form and commeandet Flight at
Reykjavik in November 1941, which is a bit earliean the timeframe
indicated in Bryn's paperI point of fact, the first two Met Flights
had been established before the end of 1940, ajthauwas early
1941 before they became operational) Ed
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My second point concerns the Nimrod. In 1963, | waBeputy
Director of Operational Requirements and one ofregponsibilities
was the replacement of the Shackleton. | inheadied\ir Staff Target
which envisaged an all-singing, all-dancing aircvelich was to have
been built from scratch and would have cost anraoas amount of
money at a time when, as Air Cdre Pitchfork indicktthere wasn't
much of it about. We went through the routine ofmining the
available options, the Orion and Alantique, bubhdught it might be
better to use an existing jet airframe with andraged avionic system.
We borrowed the prototype VC10 and spent an aftarrtying it up
to 25,000 ft, diving down to 500 ft off the Isle @¥ight, climbing
back up again and so on; we concluded that theemweas perfectly
feasible and that the VC10 was absolutely the ragitoplane. In the
meantime, Farnborough set up a Committee whichresgsonsible for
developing the specification for the avionic systémthe event we
actually used the Comet airframe and, as the Nipitagas in service
within five years, although the avionics that wel lemvisaged lagged
behind, hence the need to upgrade from the Mkthadvik 2 several
years later.

Mike Meech. This morning it was pointed out that by 1939 wel ha
forgotten much of what we had learned during W\B\ .contrast, this
afternoon’s papers indicated that we had rememberady of the
lessons taught by WW II. On the other hand, th@ntspraised after
the Falklands and, to some extent, the 1991 Gulf, \Maggest that
some of the lessons learned in those conflict veamalar to those
taught by the experience of 1939-45. Is it possitilat, having
remembered what we had been taught in WW I, wesegoently
managed to forget it again?

Sir Michael Stear. There may be some truth in that but | think that we
really have moved on and that this has been peatlnology-driven.
That said, the problem is that we, the defence comityy have never
really been able to do all that we wanted to daabee the necessary
resources have never been made available. Thetiagaldf
bureaucracy and the procurement process meanathatever it is, it
always takes too long and it always costs too mingvertheless, |
believe that we have made positive progress.
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CLOSING REMARKS
by Air Chief Marshal Sir Michael Stear

This morning | talked about The Maritime Air TrustProject
Constant Endeavourthe motto and Battle Honour of both Coastal
Command and No 18 Gp. There is a marked tendenttyirth of air-
sea warfare in WW Il exclusively in the contextgifking U-boats
but, as we have seen today, there were many ahetsfto maritime
air operations. Some reference was made to thealti@susustained
and | would like to place on record that, owingaovery generous
bequest by the late Tony Spooner, a Book of Remamndler has been
compiled which commemorates the names of 10,87%dland
Commonwealth personnel who lost their lives flyiag operations
with Coastal Command.

Since today's seminar was specifically dedicatedntaritime
operations, we did not address another of Coasthn@and’'s
responsibilities, photographic reconnaissance. $beiety has dealt
with this on previous occasions, of course, but floe sake of
completeness, | think that it ought to be mentiobeftbre we disperse.
Prior to WW | many members of the General Staff basidered that
there would be no need for aircraft because redssarace would be
conducted by the cavalry — as it always had beeand naval
traditionalists expected to rely on cruisers foouting — as they
always had done. It did not take long for aviataorsnake their mark,
however, and the aeroplane soon came to dominatetionnaissance
business both over land and at sea.

By WW 1l this was a given, as evidenced by Gen&alner von
Fritsch of the German High Command who said in 193&e
military organisation with the best aerial recossance will win the
next war.” That he had been right was underlinedabgaptured
German Divisional Order of 1944 which stated: ‘Emyeraerial
reconnaissance detects our every movement, evamngentration,
every weapon and immediately after detection, semsvery one of
these objectives.” From our own point of view, obucse,
reconnaissance was vital. To cite just one exaniple, Fleet Air
Arm’s spectacular success at Taranto made a nansémdussolini’s
boast that the Mediterranean was an Italian ldier Mare Nostrum
but that operation had been planned and carriedmotite basis of the
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very high quality and precise intelligence derivétbm the
photographic reconnaissance effort mounted by Madted units of
the RAF.

Since then we have made much progress, of courdeéha days of
‘wet film snapshots’ are almost over — but not guias every
international crisis invariably seems to yield amaad for the
invaluable Canberra to fill a crucial capability pgaNevertheless,
while there is still a place for photographic ansual reconnaissance
we rely increasingly on satellites, radar and etedt monitoring as
methods of deriving intelligence. Indeed airborngstams like,
AWACS and JSTARS, permit commanders to see not'qustr the
next hill" but the entire battlefield, and in re@ahe. The advances in
the speed and accuracy of intelligence gatherinvg lemabled targets
to be routinely identified, illuminated and strueih a precision that
was no more than an aspiration a mere twenty \egos— and, even
more remarkably, all of this can be done, if neaggsby a small
single-seat aircraft. The only problem is, as akydlye cost.

As airmen, we are always keen to promote the cdnokfhe
‘flexibility of air power’ and we must not lose $igof that in our
eagerness to acquire these enhanced, but venyakpedj capabilities.
In seeking to be able to hit targets with ever gneprecision we must
not forget that we also need to establish air sapst, at least to the
degree necessary to permit the army and navy thaiojobs. And, as
became apparent from some of the papers read tadggwer can be
instrumental in establishing control of the sea enways which may
not be those which occur immediately to sailorsvds, for instance,
primarily air, rather than naval, power that infeted German coastal
convoys in the North Sea and interfered with tlamgrMediterranean
shipping that was supposed to sustain Romn#g¥ika Korps Then
again, the fact that aerial surveillance can déeyenemy the ability
to redeploy his surface units undetected makesga bantribution to
the maintenance of sea control.

The Nimrod provides an excellent example of thevative use of
air assets to provide that essential ‘flexibilityfrom being the
dedicated submarine-hunter of the 1970s, the extpezigained in the
course of the Falklands conflict and the Gulf Whas considerably
expanded the capabilities of the maritime recormsaaise force. It has,
for instance, acquired the ability to refuel ingAt and added
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Sidewinder and Harpoon to its weapons options. Bguaportant,
however, has been the sophistication of the Seatehwadar that, to
some extent, permits the Nimrod to offer an AWA@&-bverview of
the maritime battlespace in that it can detectpldisand aid in the
identification of all surface contacts likely to beinterest.

As we heard, the rapid deployment of BuccaneerthdoGulf in
1991 provides another excellent example of thelflity, or at least
the responsiveness, of air power. | was AOC 18 @p lawell recall
that most of one squadron was at St Mawgan atirties tvhile much
of the other was in Gibraltar. The aircraft wererpptly recalled to be
repainted in desert colours and have a number clendsl
modifications incorporated. From a standing sty were ready to
go within 72 hours. It was a quite remarkable panénce.

Going back to WW I, there is one other topic whigh have not
discussed and which | think really ought to be nogred — air-sea
rescue. Some 10,663 lives were saved by RAF aerepland/or
marine craft, of which 5,721 were allied aircrew.

To complete the picture, | think that it is als@egpriate to make
some mention of Bomber Command. In the past sortieschave
contended that Bomber Command did not do enoudtelp in the
overall context of the war at sea. | do not agidere may have been
some reluctance to do what was needed exactly wheas asked for,
but there were other imperatives and Bomber Comnheaaldits own
priorities. The fact is that Harris did transfeveml heavy bomber
squadrons to maritime duties — and his aircrafti@amout an intensive
and incessant mine-laying campaign — and they ganKirpitz — and
they bombed the U-boat pens (although it might Hasen better if
they had done ibefore the concrete set!) — and they breached the
Dortmund-Ems Canal, up which the components of Rpesuper U-
boats were being transported to be assembled iBaktec ports; at
that stage of the war the prospect of these sugmyetb putting to sea
was indeed chilling. All of that, and many other ewgdions,
represented a major contribution.

While this contribution may not have been appatergveryone at
the time, the threat was all too clear to the Privineister, the man in
whose hands rested the fate of the nation. As \Win&thurchill later
wrote: ‘The only thing that ever frightened me dgrihe war was the
U-boat peril.” Echoing this many years later, ThekB of Edinburgh,
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the Patron of the Maritime War Air Trust, wrote: &Mmay have
prevented the German invasion of this country irrfld/@/ar Two, but
we only just succeeded in defeating the U-boat eagmp which came
close to cutting off vital food supplies for our mgation.” The
struggle raged in what came to be known as thdeBatttthe Atlantic
and 2003 marks one of the most important victarfethe war. Hence
that Service at Westminster Abbey and the creabbrthe new
memorial in the South Cloister.

In closing, | will offer just one more quotationgain from
Churchill, who, on 31 August 1944, wrote, via CAS, Air Chief
Marshal Douglas as AOCIinC Coastal Command as fstlow

‘ send to you and to all your officers and men my
congratulations on the splendid work of Coastal @amd
during the last three months. In spite of all thezdrds of
weather, and in the face of bitter opposition frilv@ armament
of enemy U-boats and escort vessels, your squadnane
played a vital part in making possible the greagrapons now
going forward in France, working in close concordhwthe
Allied Navies, they have protected so effectivee thost of
landing craft and merchant vessels that the enentyodi
campaign against them has proved a complete antly cos
failure. Many U-boats have been sunk or badly d¢eigjpn these
operations in which squadrons of the Royal Air Eorof the
Fleet Air Arm, of the United States Navy, of ther &orces of
the Dominions and of our European Allies have kied their
part. In addition, most effective attacks have béefivered
against enemy shipping and very many hostile esgessels
and merchant ships have been sent to the bottotreavily
damaged. | know that the achievement of these faseilts
required that careful plans by Commanders and stadtild be
executed with the utmost skill and determination the
aircrews, who in their turn depend upon the tirelefforts of all
who work for them on the ground. All have been echiin
carrying out a most successful summer’s operat@nahich
you and your men may feel justly proud.’

And on that note | will pull the plug on the Sogist maritime
seminar.
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BOOK REVIEWS

British Secret Projects: Fighters and Bombers 1933950 by Tony
Buttler. Midland; 2004. £29.99.

Completing a trilogy (the previous volumes dealthwpost-war
projects), this book examines the work done to rtteespecifications
that produced world-class British aeroplanes, litkee Spitfire,
Lancaster and Mosquito, also-rans, like the LerwiBlotha and
Warwick, and scores of concepts, ranging from thenglane to the
bizarre, most of which never reached the hardwi@ges The book is
divided into twelve role-specific chapters, medilommbers, naval
fighters, maritime patrol (embraced here within theoad term
‘bombers’) and so on, finishing up with the eatliggs. Each one
deals with the solutions offered to the seriesrobjems set by the air
staff, or formalised by them to reflect proposaisaiint up by industry.
Some of these ideas, turret fighters (an operdtmracept with which
we persevered way beyond the Defiant), for instanege eventually
abandoned while the prospects of others, like d@0-¢ight-engined
heavy bombers were cut short by the end of the war.

The narrative traces the evolution of the varioesighs submitted
by industry, through the ministerial weeding-outog@dure and
progressive refinement to, in most cases, ultincatecellation or the
issue of an updated specification to reflect theskaiteration of the
requirement, in which case the whole cycle begainagVhenever
this resulted in something that flew, this is ackiealged, so the book
provides a comprehensive account of the trials tabdlations that
eventually led to the familiar Typhoon, Halifax, réfly and
Sunderland while doing the same for obscure one-tife the
Supermarine 322, the Vickers 432, Gloster's E.HAd Blackburn’s
B.20. There is at least one photograph of everg tyyat managed to
get airborne but the real interest lies in the ahes didn't and it is
here that the book scores most heavily. Tony Buttes unearthed,
from the archives maintained by a small band ofiesiasts dedicated
to the preservation of the heritage of the Britaihcraft industry,
rough sketches, general arrangement drawings aotbgraphs of
models of many of the unrealised projects thatibeudses.

These illustrations, more than 400 of them, aresgmried in what
has become Midland’s admirable house-style, th&h say in a 240-
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page, A4 hardback printed on coated paper. It l®dsome and
impressive volume which provides an excellent wofkreference
although, because of the nature of the materidd ,dtbit indigestible if
you try to read it at a sitting. On the other hanlike the other two
books in the series — it is almost irresistiblétowse through; opened
at virtually any page, one can all too easily bawdr into reading the
whole chapter. If you do, you will find the occasab anomaly, for
example: a Madson, for Madsen, cannon (p58); theFRA
Washingtons were B-29s, not B-50s (p120); RalpHeBonot Robert
Saundby, was CRD in October 1943 (p130); ‘courfw’,‘coarse’,
pitch (p133 — twice); and Wilfred, for Wilfrid, Feenan (p193). There
are a few others but the author has such a firspgoé his subject that
| am confident that these will all have been méips ©f the pen. I cite
them only to demonstrate that | really did readlibek from cover to
cover, rather than succumbing to the temptationplsinio flick
through the pages to savour the fascinating ibistns.

Excellent. The only drawback | can see is thatoif ypuy any one
of these books, you may well find yourself beindwszed into buying
the others.

CGJ

Men Behind The Medals — A New Selectioby Graham Pitchfork.
Sutton; 2003£19.99.

Air Cdre Graham Pitchfork will be well known to mamembers
of the RAF Historical Society and also to those whad specialist
monthly aviation magazines, notalf§ypast To the general public,
he is the author of the widely regarded bdtén Behind The Medals
and of articles about medals and their recipientsch appear from
time to time.

As its name suggestslen Behind The Medals — A New Selection
adds a further twenty accounts of bravery to thiesgured in the
original book. The awards covered in this booktidel DSOs, DFCs,
DFMs and combinations of these but also extendho DSC and
DSM, awarded for gallantry at sea. The book alsalsdavith a
Military Medal gained by an RAF escaper, first empt in North
Africa and then sent to Italy, from where he esdapeveral times
before making a successful ‘home run’. The perstoesldescribed
are mainly RAF but include: a Fleet Air Arm observeho, besides
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winning a DSC, also received the DFC; an Army Alrs@rvation Post
pilot; and an unusual award of the DSM to an RAGhtécian serving
aboard an aircraft carrier.

The book begins with a short resumé of the medalsred in the
text before launching into self-contained chaptgaling with each
individual. The book is well illustrated with comtporary
photographs appropriate to the chapter and therecight pages of
colour plates displaying the full range of gallgnttnd campaign
medals awarded to those whose exploits are featured

The accounts are written in a ‘matter of fact’ stghd the book is
very readable. It will appeal to anybody with atenest in personal
accounts of actions during the war, since mostttbeaare covered.
Those who have a more specialised interest inrgafland campaign
medals will also find the accounts of interest.

All in all a worthwhile investment of £19.99. It ie be hoped that
Air Cdre Pitchfork will continue with the seriescaperhaps address
awards made in the post-war era.

Wg Cdr Colin Cummings

100 Years of Air Power and Aviationby Robin Higham. Texas A &
M University Press; 2003, £35.50.

There are quite a few air power gurus around nowsdand no
shortage of weighty air power tomes. But for olahdm like me, the
doyen of aviation historians is Robin Higham. Arfier RAFVR pilot,
Robin took his aerial expertise across the pondevhe gained a PhD
from Harvard and then became professor emeritusaasas State
University. | remember writing aviation history iales for Robin’s
journal a full 25 years ago, and he is widely amstly credited with
having established aviation history as an acaddimapline.

It will come as no surprise that Robin has joinkd millennium
bandwagon and produced his own overview of air pamel aviation
covering the past century. It has to be said frbendutset that much
of the material is not new, insofar as Robin buibdshisAir Power
published back in 1972. He has also set himseffiltaa massive
canvas. The book aims to present a critical histufr\British, US,
Soviet, German, Italian, French, Chinese, Japameddsraeli aviation
while running chronologically over major wars analipe actions in
which aircraft have been employed from before 1@ilAfghanistan
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in 2001. And if that wasn't enough, there is a d¢bapn Civil
Aviation and a concluding chapter on Patterns, d3bjphies and
Lessons.

And of course it is all too much. In trying to coveverything,
Robin ends up covering nothing in any great detaidepth. This
book is excellent to dip into on historical hightitg, but it is all rather
superficial for an RAF Historical Society audien@on’t expect to
find many meaningful new insights or lessons falapand tomorrow
when it comes to validating modern air power doetand practice.

There are some dodgy captions and the index is Ibotted and
rather bizarre in that you can look up F-84 andii-E2der ‘F’ but not
Tornado under ‘T’ or Lancaster under ‘L’. A moreteworthy feature
of this book is Robin’s concept of Efficiency Ra(ER). In essence,
these are technical measures that can be computreematically to
illustrate the changing nature of both aviation amdpower. Robin
sees Efficiency Ratings as a simple formula desigte allow
meaningful comparisons between aircraft from ddfereras. But the
maths is a bit suspect and to compare the effigi@i@ squadron of
eighteen Lancasters (ER 1,206) with that of a soqumdf twelve
Tornado GR1s (ER 864) only goes to show that modemmber
‘output’ is dependent on far more than maximum dpe&eesight and
radius of action.

In sum, Robin Higham has produced a very authorégaand
readable overview of aviation over the past hundrears. This is a
big work which runs out to 453 pages and as arawolghower hand,
Robin is to be commended for not falling into treptof embellishing
air power history with too much pseudo intellecigral But the
photos are not glossy, the book does not come cre@he content is
very ‘retro’. | fear this book is largely a rehashsomething written
thirty years ago, and it shows.

Andrew Brookes

Chinook Crash — The crash of RAF Chinook HelicopteiZD576 on
the Mull of Kintyre by Steuart Campbell. Pen & Sword; 2004.
£19.99.

On 2 June 1994, a Chinook Mk 2, operating from Agdeve and
en-route to Fort William, Inverness, crashed on thél of Kintyre
and all twenty-nine people on board were killedtdnms of human
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life it was the most serious RAF accident sinceltiss of a Hercules
in November 1971 off Pisa, Italy and there hadbe#n so serious a
military aircraft accident in the UK since July B)&hen a Hastings
crashed near Abingdon.

In reviewing the subsequent Board of Enquiry, AOGH, AVM
John Day, determined that the pilots had been yguwl ‘gross
negligence’ and in this view he was supported by @wf Mshl Sir
William Wratten, AOCinC Strike Command.

Most people with an interest in military aviationthe UK cannot
be unaware of the accident and many will also kobthe very strong
emotions that the ‘negligence’ verdict has generdteleed, it is very
possible that they will have formed an opinion eveey or the other.
With the passage of time, the strength of feelind aonvictions of
those who support the decision of the air marsaats of those who
oppose that view have hardened and it seems iniped$iat these
conflicting opinions can ever be reconciled.

It takes a brave man, therefore, to enter the In#ythis is exactly
what Steuart Campbell has done. His book, whicls tor256 pages,
is a careful analysis and reporting of the evidesudemitted over the
years and begins with a short summary of the eVeatding to the
crash and its immediate aftermath. He then exantiveRAF Inquiry,
the Scottish Fatal Accident Inquiry (FAI), an intigation by
Computer Weeklgnd the various debates and enquiries launched or
conducted by both Houses of Parliament.

As Campbell sets down the evidence presented, éstiqos and
comments on what was offered and, importantly, whas not. He
hints at the failings of various counsels in thel BAd exposes the
obvious prejudices and entrenched views, partiutsrthe House of
Lords Inquiry, which robbed it of all objectivity.

Campbell's account necessarily covers many techpigiats and
the reader will need to keep their wits about thethey are to keep
up with the plot but he writes clearly and unambiggly. It is a good
idea to keep one’s finger on any diagrams to wiliehauthor refers
and to glance at these frequently. Campbell isancaviator but he is
obviously a logical thinker with a sound techniappreciation and an
enquiring mind.

It would be inappropriate to discuss Campbell’'satosions in a
review of this sort but he approaches these wighslime matter of



141

fact and well reasoned approach with which he ade® everything
else in the book.

In summary, a book which anybody who has read anyhe
previous accounts, watched related TV documentariéeen minded
to form an opinion about the likely causes of thegjic loss would do
well to read.

Wg Cdr Colin Cummings

Flying, Farming and Politics — a liberal life by George Mackie
(Lord Mackie of Benshire). The Memoir Club (Stanbkopld Hall,
Stanhope, Co Durham, DL13 2PF); 2004. £17.50.

This book has been written by a Scottish LiberarPkeord Mackie
of Benshie, and its title reflects the old computacronym
WYSIWYG (what you see is what you get) since roygirie third of
the book is concerned with his time in the RAF. Thehor is an
interesting case because, on joining the RAFVRapt&nber 1939,
he was persuaded by his recruiting officer to pluimpthe observer
role and to forego his initial intention of becomia pilot. That in
itself is not particularly remarkable, because 8ervice needed its
observers and they had to be men of the same yaalitvas looked
for in its pilots. What is noteworthy about Macldetareer, however,
is that, while fulfilling his specialist role as fmb-aimer, he flew as
the designated captain in aircraft of Bomber Condndtven more
unusually, for a wartime navigator, he filled aghi Commander
appointment on an operational squadron, which iresbla promotion
to squadron leader.

After completing his training Mackie flew Wellingte, gaining his
first operational experience over France and Geymwith No 15
Sqgn. He subsequently ferried a Wellington out to/fEgwvhere he
joined No 148 Sgn and saw further action, includopgrations in
defence of Crete in 1941. He comments that, althooerational
flying in the Middle East was easier than he hageeenced over
Germany, losses were still high, not least becafiselverse weather
conditions. On returning to Britain he was reste@a instructor at No
21 OTU, this ‘rest’ including participation in dlree of Harris’ 1,000
Bomber Raids of 1942. Having undertaken a Bombireaders
Course at Manby it was back to operations at La&atthwith No 149
Sqgn who were still operating the somewhat inadeg&4itling and it
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was during this period that Mackie had his firgpexence of flying as
captain. From there he went to Boscombe Down instin@mer of
1943 for a short spell on bombing trials beforeoatimg in October to
No 115 Sqgn at Little Snoring. It was during thisrtowhich was flown
on the Hercules-engined Lancaster I, that he dafeged his claim to
captaincy, his abilities being endorsed by his @pgjiven command of
C Flight. In May 1944, by now wearing the ribborfsttee DSO and
DFC, he was posted to the Air Ministry’'s Bomber Gypaff. He was
finally demobbed in January 1946 to return to ilobed farming.

That is the outline of his RAF career and the bpalvides a lot of
material to fill it out, both in terms of discussioof particular
operations and of the social life which characeatifis time in the
squadrons. He recalls such things as crashes erotgkhe horror of
mid-air collision as the bomber stream turned fomk and he does
not shirk discussion of the moral implications loé tarea bombing he
took part in. His account raises one matter whictvarthy of specific
comment, namely that of command. The RAF's assump#ias that
captaincy should be the exclusive preserve of tle, [in contrast to
that of the FAA who took a more liberal view. Thogiic underpinning
this assumption became increasingly strained aswvdreprogressed
and cases of inexperienced first-tour pilots, cossmned or not,
captaining aircraft which numbered second-tour geters or air
bombers in their crews increased. For example,\&aexperienced
navigator/bomb-aimer, Mackie captained a Lancafitewn by a
sergeant pilot who was on his on his first tourndémber of senior
officers, notably Slessor and Ludlow-Hewitt, begardraw attention
to the command situation from as early as 1941 andotional
provision for non-pilots to fly as captains wasraduced in the
following year but it was 1944 before officialdowrially endorsed a
policy which accepted that the captain of an aftccauld be any
suitably qualified member of its crew. All of this explored in far
more detalil in Jeff Jefford'®bservers and Navigato(&irlife; 2001);
the point of summarising the situation here is tatkie represented
the proof of the pudding or, depending on your pahview, the
exception to the rule. Either way, it is clear frdms account that it
worked.

Now, what of the remaining two thirds of the bodWackie was a
member of a family which had farmed in Aberdeersfor some 300
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years and farming played a central role in his, Ideth before and
after the war. There is plenty about it here. 161, 9rompted by Jo
Grimond, he stood for Parliament becoming the labeviP for
Caithness and Sutherland. During his time as anhglRook on the
Chairmanship of Caithness Glass to add to his algui@l activities
which continued until his retirement in 1985. In74%e entered the
House of Lords, in which he remains active, andextias a member
of the Council of Europe until 1998. He writes abbis life in an
entertaining manner and comes over as a geniabvexty used to
getting his own way, who put his back into evemythhe took on. |
think the book is worth its asking price as an biggraphy and, if
your primary interest is in the RAF, because that pf the book,
deals with a rare kind of command in the wartimevige, it is
certainly worthy of a place on your shelves.

Dr Tony Mansell

Those Other Eaglesby Christopher Shores. Grub Street; 2004.
£50.00.

Way back in 1966 | invested in a copy of ChristapBlores’Aces
High, which he wrote in collaboration with Clive Wilhies. That
book, which was the first attempt to provide a fohimgraphy of the
1,000 or so British and Commonwealth fighter piletso, by shooting
down five or more enemy aircraft, achieved ‘aceatis$ during
WW I, cost me £5.95. It is some indication of tlaee of inflation,
that when Grub Street published a totally revisditian in 1994 it set
me back a cool forty-five quid; five years lateshelled out a further
£19.99 for Aces High, Vol2, another substantial book providing
updated, corrected and additional informatidihose Other Eagles
provides yet more data on the same theme, thisleakng with about
1,800 pilots who claimed between two and four vieta Why not
one? Because one could have been a fluke, wheneaort more
suggests a definite degree of skill.

Just for once, | cannot claim to have read thiskdoom cover to
cover. Partly because it is 670 pages long — amdepl in a smaller
typeface than this Journal to boot — and parthahee it is simply not
that kind of book. This one is not for readipgr <; it is for reference.
So does it work? Yes. The entries are listed alptieddly and you are
provided with: full name; highest rank achieved idgrthe war;
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Service Number; a narrative summarising each iddaf's career and
a tabulated list of his combat claims — date; tghet down; type
flown and serial number (where known); locatiorgl amit. The career
summaries, which vary in length from a few lineghe best part of a
page, are not confined to WW |l so one is presemtiéd convenient
potted biographies of a number of men whose nanmesn#re

commonly associated with their post-war achieveséhaain their

exploits as fighter pilots; Peter Twiss, Fred Rodiéicky Martin and

Neil Cameron to name just a few.

Another invaluable contribution to the recordingRA&F history by
Shores (who else would have done all this work®) @me for which
we are also indebted to Grub Street (who else woald published a
book as specialised as this?). There is a downsfdmurse, the price
— although, in view of the sheer size of this dumpf a book, £50 is
not unreasonable. My only misgiving is that Chrés lnvited readers
to contribute corrected and additional informatiem one probably
needs to start saving the investment that will éguired for the
inevitableThose Other Eagles, Vol.2
CGJ

The Forgotten Fewby Adam Zamoyski. Pen & Sword; 2004. £19.99.

Sub-titled The Polish Air Force in World War ,lithis book
originally appeared under another publisher's imprin 1995.
Although born in New York, the author's name besrdys Polish
descent and he has written several other booksilgiects relating to
Poland. It is clear from this one that he undedsahis people and
their culture. He admits to being less familiarhnatviation, however,
and in one or two places this does show. For igstaNo 1586 Flt is
identified as a squadron and there are several nofioctable
references to flying controls as ‘the steering gear

In dealing with the nuts and bolts of an air foroeg is almost
bound to be drawn into citing statistics and soifnénose offered may
not stand up to too close an examination. Zamageks in his Preface
that he has ‘taken scores and figures from pristagces considered
to be authoritative.” Such data is almost bountd¢ccontentious and
before reprinting the text Pen & Sword might haeer well-advised
to have had it revised in the light of the latesblghed research, but
the more recent works of such meticulous chrorsclas Shores,
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Franks and Chorley are notably absent from theraike extensive
bibliography. As a result, some of the ‘facts’ mneted may raise the
odd eyebrow. For instance, Gabreski was not ‘Anaé&itop-scoring
ace of the war’ (p114) and the statement that whamnis took over
Bomber Command in February 1942 25% of his strengts
provided by the Polish Air Force is a long way widethe mark
(p137); Harris’ initial ORBAT stood at fifty-eigtgquadrons, of which
about fifty were operational but only four of thesere manned by
Poles. | think that | would also have to take isaih the contention
that a fighter pilot’s life expectancy in 1942 wasnere two weeks
(p115).

Having made the point that | would hesitate to tie book as a
statistical source, | have absolutely no hesitaiiorecommending it
as an account of the trials and tribulations — nthes that, it was a
tragedy — of this extraordinary expatriate air ér€oo small, too ill-
equipped and too poorly organised to have been tabliefend its
homeland successfully, defeat was inevitable withimatter of days.
Having first discussed the hectic events of SepezriB39, the author
goes on to describe the, often prolonged and veigomfortable,
journeys made by the thousands of Polish airmenfatiod their way
(some of them via service with the French Air Fyr¢e the UK. On
arrival here they were briefly enlisted into the RAR before being
transferred to an independently constituted PdligshForce in which
some 17,000 men and women would eventually sertwerebfter,
having due regard to my reservations about somthefstatistical
content, the book provides a sound account of thieres fought by
Polish air units throughout the war.

The bulk of the narrative features the usual tafethe exploits of
individual fighter pilots and bomber crews, enligiéd by numerous,
and often amusing, anecdotes (one, to do with Rrenos, is worthy
of Chaucer, or perhapallo, ‘Allo — you will have to read the book)
but that is not where its heart lies. Contrary twatthis reviewer had
previously understood, it is apparent that thegeéuPoles were often
very badly treated by the British; lionised when mezded them, they
were vilified when we did not and the attitude bé ttrades unions,
and much of Fleet Street, in the immediate aftehneditthe war was
shamefully ungrateful. To its credit, the Governtrgid not repatriate
the Poles, as Stalin had wished, and many stayed @y with the
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Hurricanes of No 73 Sqgn in 1939. Many squadronsewsiill
employing close formation tactics during the BatifeBritain — ¢
game which many Poles were disinclined to playgedlit was we
into 1941 before some British fighter units sawliglt.

peacetime RAF (as late as the 1960s my own log Festkires names
such as Radomski, Janczur and Murkowski). The nmgbbrtant

contribution that Zamoyski makes is in interpretamgd rationalising
the behaviour of the various elements of this, degply homesick,
refugee community. Wherever they were permanerabed), even at
locations as close to the metropolis as Northalt,dven more so at
isolated airfields in rural Lincolnshire, they temtto create Polish
enclaves so insulated from the mainstream of Britie, that the

handful of RAF personnel involved sometimes feke liforeigners

themselves.

The author also explodes a number of popular mytbsbly that
Polish fighter pilots were undisciplined and ovgcitable, as was
often reported by British pilots, particularly i840. Zamoyski argues,
and very convincingly, that, whatever its othericdehcies, the pre-
war Polish Air Force had trained its pilots wellurthermore, many of
these men, most of whom were several years ol tlaus more
experienced, than their British comrades, had setion in Poland,
some of them in France as well, and, as a reswnynof them
actually knew their trade far better than their RAEntors. What may
have appeared to be a lack of discipline to thespaated CO of a
British fighter squadron was more than likely tovéaadeen Polish
reluctance to adhere to outmoded RAF tactics thailved flying in
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close formation.

Well written, often entertaining, but all too oftgrunctuated by
sadness, | learned much from this book and comnt¢adthers.
CGJ

Hurricanes Over Singapore by Brian Cull with Paul Sortehaug.
Grub Street; 2004. £20.00.

Hurricanes over Singaporés a companion volume to 2003's
Buffaloes over Singapoiey the same authors. The story is continued
in the same vein with the Royal Air Force, now feined with
Hurricanes, striving to prevent the Japanese fomesrunning the
Netherlands East Indies.

The scene is set by the striking dust jacket pagntdy Chris
Thomas and the Foreword by Flt Lt B J ‘Jerry’ PailR&C, a veteran
of No 232 Sqgn. The first Hurricanes, Mk [IBs, wémip action in the
skies over Singapore on 20 January 1942 alongdideobsolete
Brewster Buffaloes being flown by RAF, RNZAF, RAAInd Dutch
squadrons. However, the high expectations of thiéaBupilots were
soon dashed when the Hurricanes were found to aavieadequate
rate of climb, a disappointing top speed and ingghimanoeuvrability.
The Vokes air filter under the nose and the Mk $lBivelve machine
guns had increased the overall weight by some &albn which,
together with the tropical conditions, accountedtf@ deficiencies in
performance. Pitted against the lightweight andlyignanoeuvrable
Japanese Zero, probably the fastest fighter in ebrabthe time, the
heroic efforts of the Allied pilots and ground ciewere all in vain.
This, together with the lack of adequate radar ccvwed observer
facilities, resulted in a hurried withdrawal to Satma. The resistance
in Singapore officially ceased on 15 February wi8,000 British
and Empire troops surrendering to a considerablgllemJapanese
force. During the last week the Japanese had gaimeghlete mastery
of the skies.

The air battle continued from Palembang with iregsly similar
results, the Japanese invading and the Alliedesistance moving to
Java for a last stand. The initial Japanese lasdinghorth western
Java began on 1 March 1942 and by the 7th all tefeecesistance in
the air had ceased; the unconditional surrendéneoDutch forces to
the Japanese followed the next day.
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Many air force personnel paid the ultimate pricée\a escaped to
Australia but the majority of survivors became gnsrs of the
Japanese. The final chapter of the book relatesxperiences of, and
the harsh treatment suffered by, some of these POWSs

Hurricanes over Singapore a well-researched, well-written and
very detailed book with a large number of the kiridnteresting first
hand accounts which, to my mind, enhance the atititgnof any
operational history. The book is illustrated witbnmge photographs
which are to be found together in the centre; adrafiiotnotes and
maps are at the end. My personal preference igsHotographs, maps
and footnotes to appear in the relevant chaptefacibtate continuity
of reading — perhaps not always possible, for tieethmeasons. This,
however, does not detract from the book’s beingxaellent read and
a reference work which will sit nicely on my booktiralongside my
copy ofBuffaloes over Singapar&ecommended.

David G Bancroft

2nd Tactical Air Force, Vol 1 — Spartan to Normandy by
Christopher Shores and Chris Thomas. Classic Railgits; 2004.
£29.99.

The co-authors’ first attempt at chronicling theihates of the
RAF’s 2nd Tactical Air Force was published in 1920.the time it
cost all of £4. Long regarded as a classic, andilglong out of
print, current prices for second-hand copies stBf70 but you may
have to pay twice that. Once they had given up tthey jobs, Shores
and Thomas set about producing a totally reviséibadand this is it,
or at least one third of it; Vols 2 and 3 are scled to appear in
2005. It is a splendid effort.

Classic Publications is a sub-division of the laha®Midland
Counties complex and this book compounds the latteputation for
high production values. It is a 192-page A4 har#ébpdnted on
coated paper and lavishly illustrated; there atigythwo excellent
profile paintings (by Chris Thomas) of specific @gaanes, mostly
Spitfires, Typhoons and Mustangs but including duel Mosquito,
Mitchell and Boston, supported by more than 250t@ir@phs, many
drawn from private sources, others from the lesd Wwequented
recesses of the IWM'’s archives so most will beHres all but the
most dedicated of 2nd TAF anoraks.
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The layout is strictly chronological with the outce of each day’s
conclusive events being recorded in tabulated fothg details
provided comprising: the time that the incidentwoeed; unit; aircraft
type and (usually) serial number; pilot/crew (wétmote as to fate if
lost); type of enemy aircraft claimed and whethestcbyed, probable
or damaged; and a remarks column, usually indigatinere the event
occurred and providing a shorthand note as to Wwhppened. These
profit and loss summaries are amplified by nareatiecounts of each
day'’s activities, which serve to highlight the admitions being made
by individual pilots and to keep track of each nitften frequent
changes of location and CO. At appropriate poihtxd are longer
essays discussing evolutionary changes within trganisational
structure and/or reflecting on the state of thepaign and the relative
performance of the allied and enemy air forcesem@hexpand on
particularly notable incidents or operations.

The authors had clearly not been idle in the thidg years since
their first account appeared and their meticuloesearch has
permitted them to correlate many of the individw@mbats to
establish exactly who was shot down by whom. Inpghecess, their
ability to compare claims with actual losses haswim up numerous
anomalies such as an encounter between Mustari¢gs 400 Sgn and
three twin-engined German aircraft on 11 Novemb843l The
Canadians claimed one Me 210 destroyed, anothepasbable and a
third damaged; they were actually Ju 188s anchedlet had been shot
down. The book is full of such revelatory vignettes

Mistakes? With writers of this calibre, | doubt thibere will be
many. All that | could come up with was the facattton D-Day the
GermanVil.Armeewas deployed between the Loire and the Seine (not
the Scheldt — p134) and at the end of June 194466 Sgn was
operating from Westenhanger (not Westenhangar 9)pt&oth of
which were, | am quite sure, mere oversights.

Vol 1 includes a comprehensive index to units kit to people,
although a consolidated index to personalities Wwal included in
Vol 3, which will also feature a number of apperdicelating to the
whole series. Unless you are content to do withantl to draw the
line only three weeks after the invasion, you arentually going to
have to buy all three books in the set. That wallebbit pricey but you
are, of course, able to spread the cost over ihstalments and the
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total will still be less than you might have hadpy for a sound copy
of the now redundant first edition (care to make ame offer for
mine?) so it is still good value for money.

One hesitates to describe any book as ‘definitiue’ it is hard to
see how this one could be bettered and, once doimmplete, this
Shores/Thomas trilogy will provide a worthy preaebio Bill
Taylor’s recent account of the RAF in Cold War Gany by the
same publisher.

CGJ

Swift Justice by Nigel Walpole. Pen & Sword; 2004. £25.00.

Nigel Walpole is exceptionally well qualified to e Swift Justice
his authoritative book about an aircraft which, rofity years ago,
promised much but did not achieve success in tended role as a
second generation jet fighter. His wide experieirtehe cockpit
includes tours on the Venom, Swift, RF-101C Vooduadile on
exchange duties with the USAF, and command of atéfusguadron
before he flew the Buccaneer and Jaguar.

Popular history dismisses the Swift as a failuretmparison with
its counterpart, the well-respected Hunter. Thé@usets out to show
that the Swift deserves a more perceptive assessrhence the
book’s title. He has researched his subject exhalgtand, through
his contacts with many of those who were involved the
development and employment of the aircraft, hegraguced a very
readable account of the events surrounding itstdhistory which
ended a mere ten years after the first flight ef phototype. In fifteen
chapters, which are illustrated by a wide selectidrphotographs,
many of them original, the author describes, v phoud history of
the company and the efforts of the men who desigméitt and tested
it, the evolution of the Swift and the disappoigtitircumstances of its
demise as a fighter. He then focuses on its resioreand successful,
albeit brief, career as a fighter reconnaissanceradi and on the
RAF’s operational (and social) environment in ther@any of the
late 1950s.

By the end of WW Il Vickers Supermarine had prodLawer
22,000 Spitfires but the company failed to catlon its reputation
as the aircraft industry moved into the jet age.discribing the
genesis of the Swift, the author notes that Supeneia first jet
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aircraft, the E.10/44, which first flew in 1946 dibt enter service
with the Royal Navy, as the Attacker, until 1951edpite its

conservative design, its lengthy development timlescompares
unfavourably with that of North American’s much raoadvanced
F-86 Sabre, which first flew more than a year aftex prototype
Attacker but entered service two years beforenitthle light of his

extensive research, it is perhaps surprising thatauthor has not
criticised the apparent complacency of the relevgavernment
departments and, to a lesser extent, both indastdythe Service, in
the face of the rapid advances in transonic rekebeing made by
both the Russians and the Americans. When sulsantmbers of
MiG-15s and Sabres were entering service in the @8&A USSR the
RAF was merely improving the Meteor by installing ejection seat
and modifying the shape of its fin!

Despite its work with experimental swept-wing aarfty
Supermarine’s attempt to produce a transonic figliematch the
Sabre failed. Early trials revealed serious shonings with the Swift,
including limited manoeuvrability and poor enginantling at high
altitude. In his discussions with those who flew #arly marks, the
author explores the causes of these defects in stetail. He
acknowledges the dedication, enterprise and conmenitishown at all
levels by the manufacturer in its, ultimately unsessful, attempts to
solve the problems being experienced at Waterbe&emce the first
Swifts operated for a short time in 1954/55. He gjiwes due credit to
the staffs of the A&AEE and the CFE who had theraga to refuse
to endorse the aircraft as a fighter and finallgh® Air Ministry who
recommended its abandonment as a high altitudeattirc

However, it is the low-level Swift FR5 variant, @ther the culture
and spirit which surrounded the two Germany-basg@drons, which
is the focus of this excellent book whose subtittelld have been
‘Tales from Swift Crewrooms’. For those who servedsermany in
the 1950s these stories will refresh memories sibhic RAF airfields
and the rivalry, in and out of the cockpit, whickisted among the
many squadrons of the Second Allied Tactical Airdeo

Although there are a few typographic errors thene @nly two
minor points of contention. The first is the refeze on pages 60/61
about Hunter contracts being cut shortly afterKioeean War. This is
a surprising assertion because at that time tlee tHunter production
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lines in the UK were working to capacity. Some gedater 130
Hunters from the fifth Mk 6 production batch werncelled, but that
was as a consequence of the infamous 1957 SandgsdeeWhite
Paper, although these aircraft were subsequentimpleted and
delivered to Iraq and India. The second observasothe inference
that the 1954 choice of the Swift FR5 was merelyaasinterim
aircraft, pending the introduction of the Hunterl®Rn 1961. This is
inconsistent with the timing of the trials carriedt in Aden in 1957 to
compare the Hunter, Jet Provost and Gnat as tipoged replacement
aircraft for the Venom in the ground attack roleeTSwift FR5 was in
service with both squadrons in RAF Germany at ifme of this trial
and it was only after its completion that the HuR&A9 was chosen
and as a result the FR10 followed.

While the Swift may have lacked the graceful lirsboth its
illustrious predecessor, the Spitfire, and its dguaelegant
contemporary, the Hunter, it was, nevertheless, umrpgseful,
aggressive and handsome aircraft which engendeyedty and pride
in those who flew the fighter reconnaissance variirwas the brief
success of the FR5 and his fond memories of his tiith No 79 Sgn
which has prompted Nigel Walpole to produce sucimteresting and
balanced account of the life and times of the Sauiifd its people. In
doing so he has indeed achieved Swift Justice.

Gp Capt Jock Heron

The Reconstruction of Warriors. Archibald Mcindoe, the Royal
Air Force and the Guinea Pig Clubby E R Mayhew. Greenhill
Books; 2004. £18.99.

Members of the Society need no introduction to Arahd
Mcindoe’s work at East Grinstead or to the Guinep@®ub so what
will they gain from this book? Quite a lot in famecause, apart from
discussing the medical achievements pioneered bpdde and his
disciples, it goes behind the scenes and exploragy nancillary
aspects of burns.

Although the author says that the RAF Medical Smrvihad to
improvise rapidly when the ‘entirely unpredictabl€sic) burn
casualties began to appear in 1940, the RAF wakamelre of the
dangers posed by fire in aerial combat. In factddwetes a chapter to
the RFC’s experience of ‘flamers’ and the efforfshe British Air
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Board in WW | and the Air Ministry during the 193@s address the
problem of self-sealing petrol tanks and their tmoain aircraft. It

was a difficult problem and efforts to deal withwere not entirely
successful. For example, Hurricane pilots suffetegroportionately
more cases of severe burn injuries than their iBpitblleagues due to
a phenomenon known as ‘Hurricane Fire’. Unlike ®yaitfire the

Hurricane had vulnerable wing-mounted petrol tamkgch, by what |

would describe as a catastrophic oversight by somewere not
sealed off from the fuselage by any fire-proof tmarrAs a result,

flames were able to travel via the wing roots itlie cockpit. The
lesson learned from this experience led to prododine Hurricanes
being fitted with sealing inboard of the tanks ketrospective

modification was claimed to be beyond the resouafeservice units
and unmodified aircraft continued in use with tlypiadrons. Their
pilots, eg Pat Wells of No 249 Sqgn, who was Britssid not South
African as stated here, paid the price.

Medical matters form an important element of thekand the
author gives an account of them which is thorougth accessible to
the lay reader. This covers: the move from tannid as a first stage
treatment to gauze dressings, which avoided thenoffross tissue
damage caused by the former; the advanced treatfioenthe
potentially fatal physiological shock resultingrindluid loss in severe
burns; the skills of Mclndoe and his operating teand the control of
infection. In the pre-penicillin era Mclndoe hadlimited range of
pharmaceuticals at his disposal to deal with imbect his main
armament being the sulpha-drugs pioneered by | fhefRain the
1930s. Due recognition is given to the very higimdard of nursing
care that was required, including the work of odiiderwho moved
patients in and out of saline baths, an arduousess and one
requiring great sensitivity. Although he could bel@mineering and
intolerant man at times, McIindoe went out of hisywa establish
relationships of trust with his patients and enaged everything
which could boost their self-esteem. He refusedltow ambulant
cases to appear in the regulation convalescentdrkess and insisted
that they should wear their RAF uniforms with prishstead. This
brought him into conflict with the Air Ministry whie some unnamed
jobsworth declared that it was inappropriate faidlian to interfere
with regulations but McIndoe prevailed.
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The population of East Grinstead played an impontale by their
open-hearted acceptance of badly injured casualbieth in public
places and in their homes. This contribution shouldt be
underestimated and is fully acknowledged here Sllthe formation
of the Guinea Pig Club for men of all nationalitieho had been
treated at East Grinstead was another importantalsobpooster.
Mclndoe commented that it could be described asrtbst exclusive
Club in the world but with a membership fee thastmoen would not
care to pay. Its original members were predomigdighter pilots but
by the end of the war some 80% were Bomber Comraamcew. In
her summing-up stages of the book the author dedtesition to the
way in which she claims the image of the Guineas Higcame
conflated with the ‘mythology’ of the Battle of Bain so that they all
became ‘fighter pilots’ — returning to an imageirdividual heroism
in combat. She stresses that this is unfair to Bonbommand and
notes with approval a growing recognition of thévtdewed to that
Command, to which I think this book makes a valaatantribution.

In an excellent chapter, ‘The Bomber’'s War’, we gegraphic
account of what that debt could involve. The nareats interwoven
here, as elsewhere, with first-hand accounts téken the records of
the Guinea Pig Club and from its surviving membg&teese reveal the
nature of the ordeals undergone in a crippled bomisking its long
journey home through dangerous airspace with biafllyed crew on
board. There is no bravado in these accounts aydate all the more
gripping for that. Until 1943 when a sulphanilamideeam became
available for first aid application, the most tauld be done in flight
was to protect the burn surface and administer hinep In a chilling
aside, the author notes that in the early yeatheiCold War, when,
following a nuclear attack, widespread burn cagmlivere to be
expected among the civilian population, this creaas not made
available to the public, although it was issueditdl defence units in
the 1950s.

For burned aircrew who became POWSs the situatioa gram.
German treatments for shock were not as advanctwsas in Britain
and facilities in the military hospitals availab&ther to German
surgeons or to the medically qualified POWs whoegitheir fellows
in such places were not always of high standarthotigh he was an
ophthalmic surgeon, the POW Maj David Charters d RAMC
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whose story is told here became adept at plastgesy and, via the
International Red Cross, received sets of speelsquipment and
dressings from Mcindoe.

The vexed issue of pension and invalidity arrangemavas an
area in which the RAF fought hard on behalf ofbtgn casualties.
The original situation was that a casualty contihteereceive full pay
and allowances for 90 days after which he was idedlout if not fit
to return to active duty. This was wholly inapprape where burns
were concerned since plastic surgery was oftenssacg for a much
longer period. The RAF wanted unlimited sick paybw granted in
such circumstances — a proposal which horrifiedTie&asury and did
not please the other Services. Portal proved adaimdnis belief that
his men had a right ‘to remain in the Service asxgylas we had
treatment to give them.” The Treasury reluctantywaeded ground,
first to fourteen months, then to thirty but it w347 before the RAF
finally won the concession of no time limit for ptac surgery on
aircrew with attributable injuries.

This book is based on sound sources and illustrai¢id good
quality photographs, cartoons and line drawingsftbe Guinea Pig
Club archives. There are a few errors — the SeitfirNo 504 Sqgn in
one of the photographs is a Mk VC not Mk ZC, theekitans arrived
in 1942 not 1944 and the Lancaster of the BattlBriiin Memorial
Flight which overflew London at the Queen Mothdtiseral in 2002
was not the first to have done so for 50 yeardhad appeared in 1990
for the 50th anniversary of the Battle of Britaimdaagain in 1995 for
that of VJ Day, when it did a ‘Poppy Drop’ alongeThall. However,
what we have here is a good book which will celyaiimterest
members of the Society and deserves a place arstieives.

Dr Tony Mansell

The Kid Glove Pilot: A personal account of flying $inderlands in
World War Two by Alan W Deller. Colourprint Books (Jubilee
Business Park, 21 Jubilee Rd, Newtownards, Co D&Wi23 4YH;
Tel 028 9182 0505); 2004. £9.99.

This ‘personal account of flying Sunderlands in WRAfraces the
experiences of the author from the time he firstrapted to join the
RAF to train as a pilot in September 1939 until dbilised in
February 1946. Despite the title, and the desoriptvhich appears on
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the cover, the book is more than just an accounflah Deller's
Sunderland flying.

Divided into four ‘Movements’, the first three deibe his
experiences prior to commencing flying in the RAMese included
time in Romania under cover as a second lieutemmarthe Royal
Engineers. Following this period of intrigue andvawture he was
expelled from Romania and commissioned into the RNN Egypt
and operated as a member of the Special Operafixesutive.
During this period a Sunderland overflew his shig &e decided that
that was the aircraft he wanted to fly.

The Fourth Movement covers the period from Apridl9when
Deller reported to Heliopolis for aircrew dutiedyiRg training was in
Rhodesia, followed by General Reconnaissance ttgruin South
Africa, and an eventual return to the UK when hdiaecd his
ambition to fly the Sunderland with a posting tough Erne and No
201 Sgn in June 1942. Not having had any instroatio flying boats,
the author describes in great detail the Sunderaadhis ‘on the job
training’, including operations, before attendingagtain’s course.

There follows, also in considerable detail, theordcof Deller’s
life on, and experiences with, No 246 Sgn includipgrations in the
Battle of the Atlantic until the squadron was, sigipgly, disbanded
in May 1943 when he converted to the Catalina. lde mot impressed
with the ‘Cat’, describing the aircraft as ‘an uglyckling that was
clumsy to handle in the air, and on the water, caneb with the
Sunderland.” He has many other uncomplimentarygthio say about
the Catalina which, coincidentally, | discussedwibhn Cruickshank
VC who concurred with Deller’s views, although hidled judged it a
splendid aircraft for anti-submarine warfare.

But the author never operated the Catalina. A&avihg the OCU
he and his crew were posted to Mombassa. Afterra pmtracted
journey it transpired that the Catalina squadrah riit need crews,
but the Sunderland-equipped No 230 Sqgn did. Flffiom, and living
in, East Africa, operating in the transport roleward the islands of the
Indian Ocean provided very contrasting experiecdbat of Coastal
Command. A squadron move to Koggala, in Ceylonuginb a return
to anti-submarine operations interspersed with miotesual tasks.

In early 1945 No 230 Sgn was directed to airlift tomponent
parts of river craft from Bombay to the Chindwinv&i in northern
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Burma in support of the 14th Army. In addition teetdifficulties of
the actual task the operation was further commitaby the
convoluted C2 arrangements of the Far East Commadbl.
completion of this particularly hazardous exercBeller, now a
squadron leader, and his crews returned to Koggdldarch to learn
that the squadron was on the move to Akyab, abalfiinay down the
west coast of Burma. Here they were to be engagexahti-shipping
operations. The squadron was to become a fully imeinit (shades of
today’s expeditionary air force) based on theN&Ehela used by the
an RAF as an accommodation ship, until the entiefxar.

The Kid Glove Pilotis a well written account of the author’s
experiences on, and off, duty in the various paftthe world where
he served. He goes into great, often light headethil that will be
informative to the reader with no Service backgdubut stir the
memories of those with similar experiences to Abatler. It is a good
read and well worth £9.99. Highly recommended.

AVM George Chesworth
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ROYAL AIR FORCE HISTORICAL SOCIETY

The Royal Air Force has been in existence for @wyears; the
study of its history is deepening, and continuebdothe subject of
published works of consequence. Fresh attentitiisg given to the
strategic assumptions under which military air powas first created
and which largely determined policy and operation$oth World
Wars, the inter-war period, and in the era of Culér tension.
Material dealing with post-war history is now bedong available
under the 30-year rule. These studies are impor@anacademic
historians and to the present and future membeisedRAF.

The RAF Historical Society was formed in 1986 toyide a focus
for interest in the history of the RAF. It doeslsoproviding a setting
for lectures and seminars in which those intereistelde history of the
Service have the opportunity to meet those whoigypated in the
evolution and implementation of policy. The Socidiglieves that
these events make an important contribution tgpdrenanent record.

The Society normally holds three lectures or semir@ayear in
London, with occasional events in other parts of ttountry.
Transcripts of lectures and seminars are publigh#te Journal of the
RAF Historical Society, which is distributed fred charge to
members. Individual membership is open to all vath interest in
RAF history, whether or not they were in the Sesvidlthough the
Society has the approval of the Air Force Boards ientirely self-
financing.

Membership of the Society costs £18 per annum aritdr details
may be obtained from the Membership Secretary, dak Dunham,
Silverhill House, Coombe, Wotton-under-Edge, Glatesshire. GLI2
7ND. (Tel 01453 843362)
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THE TWO AIR FORCES AWARD

In 1996 the Royal Air Force Historical Society dditshed, in
collaboration with its American sister organisatidghe Air Force
Historical Foundation, th&wo Air Forces Awardwhich was to be
presented annually on each side of the Atlantiacdoognition of
outstanding academic work by a serving officer ioman. The RAF
winners have been:

1996 Sqgn Ldr P C Emmett PhD MSc BSc CEng MIEE
1997 Wg Cdr M P Brzezicki MPhil MIL

1998 Wg Cdr P J Daybell MBE MA BA

1999 Sqgn Ldr S P Harpum MSc BSc MILT

2000 Sgn Ldr A W Riches MA

2001 Sqgn Ldr C H Goss MA

2002 Sqgn Ldr S I Richards BSc

2003 Wg Cdr T M Webster MB BS MRCGP MRAeS

THE AIR LEAGUE GOLD MEDAL

On 11 February 1998 the Air League presented thealR&ir Force

Historical Society with a Gold Medal in recognitiaf the Society’s
achievements in recording aspects of the evolutbrBritish air

power and thus realising one of the aims of thegueaThe Executive
Committee decided that the medal should be awagrdeddically to a
nominal holder (it actually resides at the Royal Force Club, where
it is on display) who was to be an individual whadhmade a
particularly significant contribution to the conduaf the Society’s
affairs. Holders to date have been:

Air Marshal Sir Frederick Sowrey KCB CBE AFC
Air Commodore H A Probert MBE MA
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