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POST-WAR FIGHTER SQUADRON MARKINGS

In 2006 this Society published an essayrae Origins Of Fighter
Squadron Heraldrywhich discussed the evolution of the colourful
markings worn by RAF fighters during the inter-wasars: In 1938
these were obliterated by a coat of camouflage tpaith each
squadron subsequently being identified by a twieietode. This
system remained in use throughout WW Il and forrtet five years.
From 1946, however, squadrons were permitted fgaligheir badge
(no more than 18" tall) and by 1947 some had bégua-instate their
pre-war colours, sometimes in a quite flamboyashifan. Such overt
displays were short-lived, but the authorities wiedined to tolerate
very small reproductions of pre-war style ‘barginfking the squadron
badge; these were not applied universally but H818ey had begun
to appear on, for instance, the noses or engingllaa®f Meteors.

By mid-1950, some squadrons had begun to dispibygdale bar
markings flanking the fuselage roundel. This soendme common-
place and the use of code letters was formally édyaed in January
1951. By that time, the Air Ministry had (probabblyeady published
a set of diagrams illustrating all of the officiallapproved bar
markings® This was superseded in 1955 by an edict which reave
representations of the ‘Second Series’ of markingis included
units which had not previously operated in the tigirole and thus
introduced many new variations on the theme. Witlew later
additions, these have been the standard fightekinggr ever since,
although the size of today’s RAF means that fewaiann use.

Alan Carlaw who, along with Dugald Cameron, sthrtde
Squadron Printsenterprise in 1977, has always been interested
badges and markings. He has recently put togetetiection of all
of the post-WW Il fighter squadron markings (plusme later
‘squadron-style’ markings) which he has illustrafizohking the unit
emblem, along with its heraldic description and tmoHe has very
generously made these available to members ofdbiet$.

CGJ

1 Journal 36, pp52-66.

2 The Air Ministry letter in question, C.34842/47 20 October 1950, has proved
elusive but there may be a copy buried in a filKew. If anyone comes across it, the
Editor would be most grateful for the TNA referengd

n



Our Guest Speaker at the RAF Club, following the Saiety’s
Annual General Meeting on 18 June 2014 was the

Director General Royal Air Force Museum
Air Vice-Marshal Dr Peter Dye
whose topic was:
COMMEMORATING THE FIRST WAR IN THE AIR

My aim this evening is to explain how the Royalr Aorce
Museum (RAFM) plans to tell the story of air powier the First
World War — as part of the wider national progranmtmeommem-
orate the centenary over the 2014-2018 period. Tigtudes, of
course, the Centenary of the Royal Air Force. Weeheonsciously
selected this December for the unveiling of our medvibition, partly
to de-conflict with the opening of the refurbishémperial War
Museum galleries but also to give us sufficientetita do the subject
justice. As you will hear, we have chosen a veffedént approach to
the exhibition that involves a more inclusive arstailed planning
process and an extended period of development.uldistress that
this is not a revolutionary step for the RAFM. Iedeit builds on the
success of the National Cold War Exhibition at @odfthat presents a
broad narrative, incorporating small as well agdaobjects, and
addresses the impact on individuals as much asions.

The RAFM exists to tell the story of the Royal Aiorce through
its people and collections. We have three core .afos our visitors,
we make our collections and the RAF story relexart stimulating.
For current and former RAF personnel and their li@s)iwe preserve,
honour and share the stories of their service.deomation, we help
people to understand the impact of the RAF on tbedy

When the Museum opened in 1972 its collection atsed just 40
aircraft exhibited in four converted hangars at ¢hmn Since then, the
collection has grown to 500,000 artefacts includinvgr 200 aircraft
exhibited on two major sites (Hendon and Cosfordjnprising
historic hangars, newly-designed buildings and adicd¢ed
conservation centre.

Visitor experience is central to achieving our firfthis coming
year we hope to attract nearly 800,000 individusiters but we can
only sustain this level of performance by contirmedfort in what is
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The recovery of the last surviving Do 17 provideel Museum with a
great deal of publicity.

an increasingly competitive marketplace. We hawenbable to grow
our audience by introducing a wider range of evenitscluding film
shows, model making and sports demonstrations redating a
regular programme of temporary exhibitions — sushRilots of the
Caribbean’ and ‘Brothers in Arms’ (on the Polismtridbution to the
RAF in the Second World War) — and by developing mational and
international profile. The salvage last year of therld’'s last
surviving Dornier Do 17 bomber is just one exangfiéhlow we have
raised awareness of the RAFM — while also savingidique object
for the nation. Greater national and internatiadllaboration, such as
the loan of the last Hawker Typhoon to Canadalhige in support of
their D-Day and National commemorations, has aksb & significant
impact. Of course, such major projects are infragjuaut we have had
equal success in getting large numbers of younglpemto the
museum, through youth organizations — such as theCAdets and
Scouts — and our formal schools programme that exaeeds 40,000
students each year across both sites.

In planning for our new First World War exhibitiome were
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conscious that we have one of the best, ifthetbest, collection of
aircraft and artefacts from the period. We alsoehtine advantage of
being based on an original First World War (actualle-First World
War) airfield with several original buildings. Weeve also conscious
that the exhibition could not be separated fromRA&’'s centenary in
2018. After all, it was the huge advances in aoiatiand the
achievements of Royal Flying Corps and Royal Naiil Service
personnel in all theatres of war, that led to treation of the world’'s
first independent air service.

We have structured our plans around four themesriemorate;
Celebrate; Communicate and Connect. | venture ¢gest that the
first two are relatively straightforward to defif@nd to achieve). On
the other hand, how we communicate with our audierad how we
connect with them is a major (and enduring) chgkerOur focus will
be on sharing stories through activity programmesl aligital
technology that stimulate enquiry. As a result, vepe that we can
connect with a much wider audience than has taaditly been the
case, involving volunteers, apprentices and membérghe local
community to a much greater extent. We are detexthithat the
exhibition should reach the wider constituency at tleflects modern
Britain and the diverse world we live in.

The First World War exhibition forms just one ekmh in the
RAF’s 100 year story. We have chosen to approashnérrative by
creating six ‘chapters’, as follows:

o0 Early Aviation/First World War

I nter-War

Second World War

Cold War

Contemporary (Falklandsto Libya)

O O O o o

Now & Future

This is likely to require significant re-organigast and
refurbishment of both sites (London and Hendon)rothee next
decade. The anchor for these efforts will be thestFiVorld War
exhibition in the Grahame-White Factory and Watchwér at
Hendon. These (conjoined) buildings provide a dirdatk to the
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The Grahame-White Factory and Watch Tower providmigue and
enduring link to the past and an ideal site for mting the core of the
First War in the Air Exhibition.

origins of British military aviation as well as thaigely expensive
industrial effort required to supply aircraft anther munitions during
the First World War. The social and political upbadathat this
represented is as central to the story as is theeimse progress made
in aviation technology over the four years of cimnfl

From the very beginning, we were determined t@iver as many
staff as possible in creating the new exhibitioaraforial, Archives,
Conservation, Engineering, Access & Learning, Coat® Operations
and Retail were all recruited to the effort. Weateel a series of
multidisciplinary teams to progress the work unaeledicated project
manager. The first step for all the teams was tdetstand their
audience — based on independent research acratnaigraphics. In
some ways this was reassuring as it demonstratbijjha level of
public knowledge regarding some aspects but it aés@aled the
rather depressing fact that many individuals omlgw there had been
a First World War because they had heard of ther@ebdVorld War
and therefore deduced that there must have beefirsél. ‘This
feedback was supported by focus groups, surveyiaiiohg a public
vote on the 100 ‘best objects’ that might featur¢hie exhibition. The
overwhelming consensus — across all groups indusgpecialists and
veterans — was that we needed to place the huniag aethe centre
of the exhibition. It was stressed that what indiidls and families
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most wanted was to understand the experience dfidugls —
whether in the air or on the ground, whether at dd@moverseas and
whether in a factory or in the frontline.

In parallel with this effort, we have embarked the process of
transforming not only how we go about creating snil&tion but also
the role of the museum’s staff in this processavenmentioned the
direct involvement of all the functional areasisltour hope that this
will create the foundation for a more inclusive atythamic approach
to future exhibitions — both permanent and temporadrawing on
the strengths and valuable experience of all stafl a much-
expanded volunteer base. In summary, our aim hes teeplace the
audience at the heart of the exhibition and to lwevadhem in the
experience of actual participants by drawing onriblk diversity of
our collections and using a range of techniquéslteéheir stories.

None of this is intended to disguise or otherwidmscure the
impact of air power on the post-war world and thturfe of warfare.
Key themes in the narrative include:

o0 The rapidly increasing importance of military av@t during
the war.

o Air forces grew exponentially as aircraft roles ieased and
capabilities grew.

0 Their most important contribution was cooperatioithvground
forces and the direction of accurate, predictediriect artillery
fire.

o Air power depended on achieving air superiority.

0 Air superiority was a competitive and fragile state

0 Sustaining air superiority demanded an increasitgre of
national resources.

0 The majority of RFC personnel (over 80%) were eggioin
support activities.

0 High technical skills, motorisation and a ready plypof spares
and replacement aircraft were vital ingredients.

0 A large ground and flying training organisation waso an
essential pre-requisite.

o0 The industrial, economic and political changes tliegg to
produce increasing quantities of munitions (and ceaft)
transformed the management of warfare.
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The WW | Exhibition will acknowledge that the vasjority of RFC
personnel were employed in support activities.

0 These changes also affected post-war society.

0 The potential for air power to undertake strategiserations
(including bombing the enemy’s homeland) was first
demonstrated during the First World War.

0 The creation of the Royal Air Force in 1918, theldis first
independent air force, was the most significant anduring
legacy of the ‘First War In The Air'.

0 The principles established in the First World Wantinue to
underpin the delivery of air power.

To focus the narrative, these ‘lessons’ wereltigtinto the phrase
‘He who controls the air, controls the battlefieltHowever, our
exhibition team needed something a little lesstizypnd a little more
descriptive, so we came up with the following stagat that has been
used as their reference in designing the exhibélements:

Control of the air is essential to all military idies at sea and
on land. This relationship was first defined duritige First
World War by the effort of thousands of men and wam
experimenting with cutting-edge technologies.

If nothing else, we want our visitors to go awegnfi the exhibition
understanding this message. To help them to dtheaparrative has
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been structured around five elements: People; Taabies; Place;
Circumstances; Actions & Impact. This will provide consistent
theme through the exhibition while ensuring theiaoce — although
sensitive to the experience of individual particifza— never loses
sight of the wider picture. The detailed designcpss has been
broken down in to five steps:

o Define a story

Analyse its components

Create a narrative structure
Define the key design elements
Define thematic chapters
Develop a narrative hierarchy
Consider assets and techniques

This is best explained by briefly considering atual example.
Aviation in the First World War was initially regstted to
reconnaissance. The two aspects of reconnaissanseal( and
photographic) can be illustrated through a serfesupporting stories
built around the technologies and people involviédtere are a variety
of techniques that can be employed (film, audiaf, tenages, etc).
Each story, and indeed each level of the hierandguyires a delivery
technique that engages with the audience and entheg take away
the desired understanding. Techniques may be gdesms an object
and a graphic panel, or as complex as an immensigeactive media
piece. These threads have then to be drawn togéthatiow the
visitor to understand the impact on the war and tiig/evolved over
time. Our current plan is to employ several lardat fpanels
illustrating the contribution of aerial reconnaissa (including map
making, artillery spotting and contact patrols)idgrkey battles such
as the Somme, Third Ypres and Amiens. If this canntade an
interactive process, so much the better, but th& mgportant thing is
to ensure that our visitors understand and remember

Although the interior of the Grahame-White Factoffers a great
deal of space, it is not all usable unless somemntdjanges are made.
We have therefore decided to suspend some aiemrefto make more
use of the end-offices that have largely stood grajpice the building
was opened in 2003. We have also agreed to cresitgyl@ entrance
and exit to allow a circular flow through the extidn. This will be

OoO0Oo0Oo0Ooo
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achieved by creating a series of thematic areasnanctive panels
that will guide the visitor, starting with a cleadefined entrance that
will signposted and landscaped to facilitate pulalezess from the
main car park. At present, somewhat less than 108arrovisitors find
their way to the Grahame-White Factory. Finally, wid also make
provision for a series of temporary exhibitionsydlving local
organisations and schools, to sustain the exhibgidreshness’ and
public interest.

So where are we today? The good news is that we baer
£750,000 of funding from the Lottery. We hope ttoraatt further
sponsorship but even with existing funds we havmi@get close to
£1.5m. This has allowed us to appoint a WW | EdocaDfficer who
is already developing our schools programme fomte four years.
We have also recruited two Volunteer Managers wiib lead the
increased volunteer effort at both of our sitesuging initially on the
First World War. Activity plans are in hand as is extensive events
programme. We are also working with a number ofdanac and
media partners, including Birmingham, Exeter andddiksex
Universities on temporary exhibitions and wider [pulengagement,
including the Massive On-line Open Course (MOOC)Wings of
Modernity’. Finally, we are looking to work with aumber of
international partners, including the National &irSpace Museum,
the Canadian Air & Space Museum and lihesee de I'Air to create
collaborative programmes over the four years oicigenary.

In terms of the immediate timeline, the necessargraft moves
have started, including the move of the Vickers Yita temporary
store and the reallocation of three First World \&iacraft to Cosford
(for their parallel exhibition). Work is in hand omn exhibition
catalogue that will develop the stories behind\iutlial artefacts in
the exhibition. | am grateful to the numerous atgheho have given
their personal time to this effort. We have introeld a number of
advance projects (such as the new ‘Biggles & Chuartsexhibition in
the Hendon Art Gallery and a World War One Film Seacurated by
Sir Peter Jackson. We are also looking to mobiiseumber of
restoration projects that will engage volunteerd apprentices
including our two RAF Leyland 3-ton lorries and tbeeation of an
airship control car based on an original currehdid by theMusee de
I'Air . Landscaping will start soon as will the interraigineering
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The interior of the Factory which will house thereoof the
Exhibition, with several aircraft suspended frore tteiling to create
space for displays on the ground.

changes to allow aircraft to be suspended in thah&ne-White
Factory. Everything is on schedule, therefore,tf@ formal opening
on 2 December 2014. | am certain that this wilabkieved and | look
forward to welcoming you to what will be, in my opn, a fitting

tribute to those men and women of the Royal Fly@gps, Royal
Naval Air Service and Royal Air Force who sacrificeo much and
worked tirelessly in defence of their nation arahsformed the world
for all nations. | can think of no better way tonumemorate and
celebrate the start of the Royal Air Force’s secoematury.
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DISCUSSION

Sqgn Ldr Bob Hall:  While | was doing some ATC work with the
Reserve Forces’ and Cadets’ Association in Grdagedon recently |
discovered that they have created a fictitiousviddial, whom they
have put on Facebook. He is going to join the Aanyg the events of
WW | will be reflected in his and his family’s exjpences over the
next four years. | understand, for instance, tleatshgoing to have a
brother who is a conscientious objector, a relativ® is an officer,
another who is sent to Gallipoli and so on. Thigipalar project is
focused on the Army Reserve — the old TA — andcifipally, the
London Regiment, but something similar could beadfor the Royal
Air Force — and exploiting Facebook would cover Wiwle country,
not just the areas relatively close to the two roose

AVM Peter Dye: Thank you for that. A ‘virtual’ approach is indeed
an option, and the RAF Museum does make informatieailable
digitally. But | think that is for the Royal Air Foe, rather than the
Museum, to decide how they want to do this. | ha@egroblem with
providing, indeed we already do provide, informatan RAF careers
within the Museum — and we relate that to currestiés — like the
relevance of drones. The Museum provides an idepbrunity for
the Royal Air Force to engage with the public amd etxamine
contemporary issues. We already provide a foundatior
developments of that nature and | would not be spgdo extending
it in the direction that you describe, but therernty so much that the
Museum can do and we do have to focus our effortsrasources.
But, given that we are funded by the Ministry off@®e, | think it
only reasonable that they should feel able to asktai help in
explaining what the armed forces are doing todand what went
before.

Wg Cdr Jeff Jefford: | noticed, among the aeroplanes displayed in
one of your mock-ups of the Grahame-White handpat, there was a
Nieuport and a Fokker D.VIII. Are you hoping to iorp some
aeroplanes, or was that artistic licence?

Dye: No — artistic licence, I'm afraid. The designerdl Wwave used
whatever generic images came readily to hand -whatidn’t have to
pay for! When it comes to hardware, we can onlpldis what we
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have got — there are no surprises in store.

Stephen Mason: Two questions, if | may. First — you mentioned
links to academic institutions. To what extent yoe linking with the
IWM, and the National Army Museum — when it reoperia terms of
cross-coverage. My second question — | have acpéati interest in
music services. Are you planning, either at the &dws itself, or
perhaps in connection with the opening of spedifgplays, to get the
music services involved, because that is one ofvdngs in which the
RAF is actually seen around the country.

Dye: The IWM has the overall lead on the heritagedhisal side of

the centenary and they are well aware of what wedamg. But they
are quite busy — they have a huge tapestry to ceverd liaison has
largely been to do with deconflicting events, imie of the month in
which they will be mounted, or opened. The 4th afighst is

obviouslythe day this year, but everything can’t happen thdrickvis

why our Exhibition is opening in December. But coemorating

1914 itself is relatively straightforward; the reddallenge, for all the
museums, is ‘What are you going to do in 2015, 2&id so on?’ Our
programme allows us to refresh our displays. Soamgeworking with

IWM, but its role has been co-ordination and dekcation and

making source material available, not just to trammuseums, but
to the many smaller groups and institutions who aneertaking

WW I-related projects.

In terms of music — there are two ways of ansvgetitat. There
will be a sound dimension to the exhibition, inéhgl the popular
music of the period and one of the sections ofci@logue will be
devoted to the ‘entertainment’ of airmen — whatytié while off-
duty. There is a very rich and entertaining stdrgré in terms of
squadron ensembles, concert parties and the like.a®n will be to
try to reflect what it was like to be a member @itiBh society at that
time. In terms of the formal engagement of the mastvices. That is
something that still needs to be talked through rimxt month, for
instance, we have an exhibition focused on the RAyaForce and
the Royal Air Force of Oman and that will involveusical
contributions from both air forces.

Air Mshl Sir Freddie Sowrey: You have three stories to tell. First,
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there’'s the Royal Flying Corps, then the formatadrthe Royal Air

Force — in war — and finally you have the war ftsgld the continuity
of the 100 years since then. Do you reckon thatcdwering all of

that, people will simply take out of it what theyamt, or do you hope
to persuade them to explore new avenues of whiely thad not
previously been aware?

Dye: That is a really difficult question to answer. Tgrm@blem is the
sheer complexity of air warfare and the remarkahknges — not least
technical advances — that it has embraced. Theréoiisinstance,
enough material for us to be able to devote thelevxhibition to just
the Battle of Amiens, but we have to cover the d#sthe Western
Front and the war in other theatres and at seal-that’s just WW 1.
It's a question of depth of focus, too deep and thpgc becomes
specialised, too wide and it becomes superficialo® designers are
aiming to concentrate on some key issues, whilengryo avoid
complexity. It's a balancing act, and it's a realdl§ficult one but we
do hope to guide our visitors and perhaps encouthge to dig
deeper themselves. The problem is complicated éyntture of the
audience. For instance, the influence of inter-8ervivalry on the
creation, and subsequent development, of the arices is a really
interesting topic which some might find engrossihgt its nuances
would surely be lost on a group of school children.

| don't feel that | have really answered your disgs and I'm not
sure that | can. Different visitors need to be tafibropriate stories.
There are so many facets to three-dimensional wearfalways
conducted at the leading edge of technology, ttrédtirey the right
balance is a real challenge — and, | think, nottbagis faced by some
of the other Service museums, or at least, ndidsame extent.

Air Cdre Graham Pitchfork: Most people tend to think that the
First World War was fought overseas, but German bhngr meant
that it did actually involve people at home — esméc here in
London. Are you going to remind people of that?

Dye: Yes. | didn't really talk about it, but the HorReont is a topic in
itself. In that context, mounting the exhibition #&tendon is
particularly appropriate. It was a major focus ae-ar aviation
activity, including the Grahame-White factory. A@ét production
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The extent of the Grahame-White factory in WW1th thie two
surviving buildings circled.

continued throughout the war, while the airfieldcésme a training
facility for naval aviators. There were many otterfields around
London, and there was the bombing, of course. Webei devoting
some space to that but the main focus will, inéjtabe on combat
and, in particular, the Western Front, and | makemology for that.

The social and political dimensions of the Homerfrare really
interesting. There were other major productiondresnin and around
London, close to Hendon there was Airco at the Hydd Handley
Page at Cricklewood, both on the Edgware Road arittle further
out, Vickers and Martinsyde at Brooklands, SopwitlKingston and
so on. Most of that, in fact, all of it, has goneanand one of our
ongoing tasks is to remind the residents of Colmaéd what used to
happen in and around Hendon. Furthermore, my @Eictfr the
Grahame-White factory, 80% of its staff womersupplemented by
the odd tea boy, as yet too young, and a few memlb or unfit, for
active service- says a lot about the transformation of Britishistyc
in terms of suffrage. It would be easy to get eatiaway with this, but
these were developments that continue to have padntoday.

Adam Sutch: In terms of ‘where you want to get to’, do ydunk
that in ten years’ time your logo will still say AR Museum’ or will
you have become an ‘interpretation centre’ or seuwh?

Dye: There is something slightly tyrannical in being thuseum of a
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living organisation — because the Royal Air Foraneayates new
‘history’ every day. It isn’t entirely fair to conape us with the British
Museum, of course, but the fact is that they dbaite to keep up with
the ongoing story of the Hittite Empire! We have alpligation to

capture and secure the history of the RAF, as jipbas, and it is
rewarding to be associated with a living entity.afrlsaid, it would

make my — and the Trustees’ — lives a lot easidhéie weren’t
always new aeroplanes and artefacts to acquires sted preserve,
because we are, in effect, on a treadmill! Butne¥¢he RAF were to
cease to exist at some stage — and I'm sure thadriit — we already
have more than enough documented history to sustaiMuseum, in
more or less its current form, indefinitely.

Al Pollock: 1would like to draw attention to the importandeoae of

the ‘other’ fronts — East Africa. | am sure thatuywill be aware,
although many air marshals are not, that No 26f8aght there. This
is significant for two reasons. First because is e first Dominion
squadron and secondly because the campaign waseewveby Jan
Smuts during 1916 and it is arguable, thereforat th was his
experience of air power in East Africa that wowldjear later, provide
the inspiration for the pivotal reports that he terand which led to
the creation of the Royal Air Force in 1918.

Dye: There is something in that, but the RFC partiggdan other
comparatively remote regions that attract relagivigitle attention,

compared to the Western Front — ltaly, Palestira Macedonia, of
course, but some other quite surprising placdadia, Aden, even
Russia, both North and South. | acknowledge thédriation of No

26 Sgn, but | would also point out that it was atifuthe RNAS who
were there first. We will be touching on this ire tBxhibition and the
catalogue will include a piece on aviation in Eafstca that | shall be
contributing personally. Just how much influencattreally had on
Smuts is, | think, debatable, but there will be somention of both
No 8 Naval Sgn and No 26 Sqgn in East Africa, alaidp the other
less publicised theatres to make the point that Wially was a
global war. In aviation terms, the war of 1939-45 wasamuch

larger scale, of course, but the foundations orclwktiwas fought had
been laid between 1914 and 1919.
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SUMMARY OF THE MINUTES OF THE TWENTY-EIGHTH
ANNUAL GENERAL MEETING HELD IN THE
ROYAL AIR FORCE CLUB ON 18 JUNE 2014

Chairman’s Report.

AVM Baldwin, Chairman, noted with sadness the papf
Desmond Goch and Dr Jack Dunham both of whom hadkdehe
Society and the Committee for many years.

The most recent Journal, No 58, recorded the 28G31 and
Professor Richard Morris’s address on ‘Bomber Condria Popular
Literature and Perception’ and the lively discussidhat followed.
The autumn seminar, held at the BAWA, Bristol, exaad the
Vulcan in RAF service, culminating in a report dmetlast flying
example, XH558. Some 186 members and guests attenderecord
audience for this very successful event under Harmanship of Sir
Michael Knight. In the spring, General Sir Rupernith chaired a
seminar at the RAF Museum, Hendon, entitled ‘TheFRand
Airborne Forces’. This too was most successful, amacted a
number of Army visitors.

The autumn 2014 seminar, to be held on Wednes2i&@ctber at
Hendon, would look at ‘The Far East Air Force: atR&/ar Study’.

The finances of the Society continued to be hgalilith a balance
of some £26,000 at the end of 2013. The Societyldvoantinue to
subsidize seminar attendance, maintaining the &io&20 per head,
and membership would be unchanged at £18 per anfure.
Society’s website had been extensively revisedianmtoved on the
initiative of Wg Cdr Steve Chappell, a new comngtteember. Much
work had been completed to improve on-line acoegetirnals, all of
which up to No 48 were now available. Concludingje Chairman
thanked the Committee for their continued hard ward expressed
his appreciation of the wise support and encouragéenof the
President, Sir Michael Beetham, and the Vice-PesgidSir Frederick
Sowrey.

Secretary’s Report.

Gp Capt Dearman, Secretary, reported that sinedatst AGM,
seventeen new members had joined and some foun@ernapsed
leaving total membership at around 690. The Sodiaty awarded a
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Henry Probert Bursary to Miss L Wilkinson to asdist studies of
Reserve Forces.

Treasurer’'s Report.

Mr Boyes, Treasurer, had submitted the 2013 adsoand his
written report. The financial year 2012 had showsmall surplus of
£637, close to the loss incurred in 2012. Memberalas more stable
than might have been feared, with subscription nmedalling only
slightly. The support of industry to the Bristohsiear had provided a
welcome offset to the cost of seminars. Nevertlsel@svestment
income continued to be minimal, but Gift Aid prosd a useful
increment to income. Overall, the financial positicemained
satisfactory.

The Society’s income had fallen below the Cha@ymmission
threshold for a formal audit requirement. Accordind R Auber had
stood down as the Society’s auditor and Mr Bryagd®e had offered
to be nominated as Independent Examiner. A propogabp Capt
Heron, seconded by Wg Cdr Chappell, that the adsdom accepted
and that Mr Bryan Rogers be appointed Independ&atmiher was
carried.

Constitution.

Since the Society’s constitution provided, speaifiy, for an
annual audit it required amendment to permit indepat
examination. The Editor had tabled and circulatedudable draft
amendment. Proposed by Mr Cox and seconded by Wg Cd
Cummings, the amendment was carried.

Appointment of Executive Committee.

The Chairman noted that Wg Cdr D Stewart, an éxiof
committee member from the JSCSC, had been post@fat7 Sqn,
and no replacement in his former post had arrivia. invitation
would be extended to his successor in due courke. rémaining
executive committee members had offered themsdbree-election
with Wg Cdr C J Cummings taking on the role of Memghip
Secretary vice the late Dr Dunham. Gp Capt Paulkiwél had
succeeded Gp Capt Squires as DDefS(RAF) and haddgo be an
ex-officio member of the committee. A proposal by Brederick
Sowrey, seconded by Air Cdre Tyack, that the PezdgjdMRAF Sir
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Michael Beetham and all members be elected wadedariThe
executive committee members so elected were:

AVM N B Baldwin CB CBE Chairman

Gp Capt J D Heron OBE Vice-Chairman

Gp Capt K J Dearman FRAeS Secretary

Wg Cdr C J Cummings Membership Secretary
Mr J Boyes TD CA Treasurer

Wg Cdr C G Jefford MBE BA Editor & Pubs Manager

Air Cdre G R Pitchfork MBE MA FRAeS
Wg Cdr S Chappell MA MSc RAF

Theex-officiomembers of the committee were:

J S Cox BA MA Head of AHB
AVM P Dye OBE BSc(Eng) CEng ACGIDG RAF Museum
MRAeS

Gp Capt P Wilkins MA RAF DDefS(RAF)

Discussion.

Mr J Beatty asked about plans to mark the cenyjeofithe RAF
and of the RNAS and RFC. Gp Capt Wilkins outlineel RAF’s plans
for the centenary, noting that they hoped to dravtt® resources of
the Society. Mr P Beevor noted that between 11 EHhdAug, two
BE2c aircraft would fly to St Omer to celebrate twst Channel
crossing by operational aircraft. A celebration ldotake place at
Dover on 13 Aug.

Two Air Forces Award.

Air Mshl Sir Frederick Sowrey, Vice-
President of the Society, concluded tlies
AGM by presentingthe Two Air Forces | ¢4
Award to Sgn Ldr J Doyle for his paper o
UAVSs.

.l |
LT
.. ) oA
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In 1996 the Royal Air Force Historical Society ddished, in
collaboration with its American sister organisatjothe Air Force
Historical Foundation, the Two Air Forces Award, ialh was to be
presented annually on each side of the Atlanticcanognition of
outstanding academic work by a serving officer aman. It is
intended to reproduce some of these papers from tintime in the
Journal. This one was the winning RAF submissid20it3.Ed

RISE OF THE ROBOTS? WESTERN UNMANNED AIR
OPERATIONS IN IRAQ AND AFGHANISTAN, 2001 TO 2010

by Squadron Leader Joe Doyle

This article questions the extent to which theitary unmanned
aerial vehicle (UAV), for several decadesevelopingtechnology of
potentially huge significance, matured in the aftath of the 9/11
attacks on the US into astablishedechnology that might compete
with or even replace its manned contempordriéghis question lies
within a broader theme; whether or not a recese‘of the robots’ has
constituted a broad revolution in warfare that wilndamentally
change the nature of military air power, and pesheyen the role of
the human being as a direct and vulnerable paatitipn military
conflict.

In fact, military UAVs didnot show themselves to be genuine
competitors to conventional manned aircraft betw2@®dl and 2010.
Success in mission areas where UAV utility was magtent was
enabled by a counterinsurgency-dominated stratsgitext combined
with a permissive air environment. Significant teickal and concept-
ual limitations endured throughout the period. Timited and
context-specific extent of this UAV ‘revolution’ shld warn against
the premature replacement of manned capabilitie¢/astern force
structures and doctrine.

This article is adapted from an MA Dissertationopervised by
Professor Philip Sabin and originally submittedtite War Studies
Department of King's College London in July 2011.

Introduction
‘We have already made a 100-year war-fighting lahead
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with MQ-1 Predator, MQ-9 Reaper, and Global Hawl{they]
have fundamentally changed the nature of warfare.’
General (Ret'd) Barry McCaffrey,
United States Army, October 2007.

‘... remotely piloted planes won’t be as effeetin future wars
as they are in Iraq and Afghanistan.’
General Roger Brady, Commander USAFE, July 2010.

The contradictory comments by Generals McCaffrag 8rady
above illustrate the active contemporary debaté¢ smarounds the
integration of UAVs into Western military air powén the main, this
discussion has assumed a predictive timeframe ofhly twenty
years hence. The authors of the UK’s 2008ure Air and Space
Operational Conceptlaimed that, by 2030, ‘unmanned platforms will
predominate in hostile environments with a requaem for
persistence in contested air space, or in homelesitience tasks'.
Western governments have implemented policiessinggest a belief
in the imminence and viability of this near-termogess of
replacement. In 2009, US Secretary of Defense Rolkgates
recommended a $2 billion increase in intelligersgryveillance and
reconnaissance (ISR) funding, the centrepiece atiwhkvould be
enhanced UAV operational capabiliies and develaprheAlso
during that year, the USAF trained more unmanneth tmanned
pilots, and the US Air National Guard 174th Fightéing replaced its
F-16 aircraft with ReapérThe UK Strategic Defence and Security
Review of 2010 announced the removal of Harrier somde Tornado
aircraft from service, radically reducing the stfethe UK’s manned
combat air force$.Shortly afterwards, the British Defence Secretary
announced plans to double the UK’s Reaper foremancreased cost
of £135 million, an increase achieved by the pusehaf an additional
five airframes with which to equip the reformed W8 Sgn at RAF
Waddingtorf°

The extent to which such decisions have been fedingbon a
sound understanding of contemporary operationaérapces is not
clear. A mid-decade US Government report criticidezl Department
of Defense for not having ‘implemented a systematiproach to
evaluating joint [UAV] performance on operationaépioyments’,
thereby hampering an understanding of ongoing sreardl enduring
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problems, and perhaps taking industrial proponehtgame-changing
technological developments too closely at theirdid8iNevertheless,
it seems that advocates of change dominate offiialudes and
continue to influence the decisions that will motutlre Western air
force structures. Beyond political and military aiarse, academic
observers have also taken differing viewpoints. Egwample, P W
Singer's declarations of ‘robotic’ revolution arffset by the more
measured assessments of Dr David Jordan and Bekingyilwho

acknowledge the increased relevance of UAVs in ¢ady 21st

Century, but who also emphasise the continuingtditimns of the
technology and its employmerit.

This article seeks to place an assessment of thilgargn
employment and utility of UAVs within the corregberational and air
power perspectives, presenting a view that is amito the
Jordan/Wilkins position described above while edieg the
argument to strongly emphasise the contextual, galanth the
inherent, limitations that affect contemporary unmed air
operations. Military UAVs didnot show themselves to be genuine
competitors to conventional manned aircraft betw2@®dl and 2010.
Success in mission areas where UAV utility was negtent was
enabled by a counterinsurgency-dominated strategitext combined
with a permissive air environment. Significant teiclal and
conceptual limitations endured throughout the mkriche limited and
context-specific extent of this UAV ‘revolution’ shld warn against
the premature replacement of manned capabilitie&/astern force
structures and doctrine.

Scope

This article opens with a brief consideration bé trelationship
between the prevailing counterinsurgency-dominatestegic context
and contemporary UAV employment between 2001 antD20he
article then explores in detail the weaknessedianithtions that were
evident in unmanned operations of the period. H@mviously
published comparative accident rates are reassestsethe benefit of
updated statistics that span the entire decadee Sdrine underlying
technical issues are then discussed, and Globaklgeavides a short,
sharp case study that questions the technical Ijalif existing
programmes of replacement. Issues associated héhparadoxical
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mannednature of unmanned warfare are considered. Fin#iiig
article outlines the breadth of additional problemtst endured
throughout the period, before presenting a conatpydummary.

Definitions and Exclusions

This article primarily restricts its focus to mility operations in
Irag and Afghanistan during the period 2001 to 201AVs have a
much longer history than this; however, details wimanned
operations in earlier conflicts are only referenedten necessary to
establish a suitable context. The 2011 conflictLibya is also
referenced only by exception; although it transfednthe strategic
context for a short time, and has rekindled a plaprfocus on
contingency operations with a light ‘boots on threumnd’ footprint,
the Western commitment in Afghanistan continuesléminate US
and UK military activity and will likely do so urdtideclared
withdrawals are complete in the middle of this dkca

The term ‘UAV’ is used throughout this article imeference to
‘UAS’, ‘UCAV’, ‘RPA’ and other associated terms, part due to the
established place of this earlier term in existitegature, especially in
the US and its armed forces, and partly as a sistglistic choice and
a useful simplification of inconsistent terminology

This article considers only contemporary USAF-dedi ‘medium’
and ‘large’ UAVs in Western air force employmenhet MQ-1
Predator, MQ-9 Reaper and RQ-4 Global HdWKhese fixed-wing
platforms are the most established unmanned tyjgassame degree
of equivalency to traditional manned counterpaaits] are therefore
most suited to an exploration of the viability @&am-term replacement.
The contribution of rotary-wing platforms such as MQ-8 to more
recent operations is not explorédSmall ‘throwbots’ or primarily
army-fielded surveillance UAVs are also outside Hmmpe of the
discussiort! Novel types such as the Lockheed Martin RQ-170
Sentinel are excluded from this study due to theeexely limited
availability of information and their uncertain wlvement in pre-
2010 operation$, The 2011 loss of an RQ-170 in an incident claimed
as sabotage by Iran, who presented a supposediyredpaircraft to
the world’'s media, is referenced but not explomediétail due to the
limited availability of unclassified data concergirthat incident.
Parallel CIA activity in Afghanistan and Pakistannot considered;
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An MQ-1 Predator.

this article focuses instead on the employment o&kVE by
conventional military air forces. An exploration GiA-run ‘drone’
operations in Pakistan can be found in Colonel AndRoe’s article
in the Summer 2012 edition &ir Power Review® Flight Lieutenant
Kenny Fuchter also focused on extra-military cotHeerorist
operations in an article in the Autumn/Winter 2@ttion of the same
periodicalt’

This article is perhaps inevitably dominated bgcdssions of
American experience, a result of the availabilifystatistics, relative
scales of military effort and the status of the BKS technological
leaders in the field of UAV development. The UKisvolvement
during this period, as an operator of Predator Radper aircraft, is
difficult to measure statistically due to a lackanfailable unclassified
data. The ltalian experience with Predator in isagcknowledged and
discussed briefly, with specific reference to pesh$ of command and
control. The experiences of other states that nepadsumed to fall
within the political West, notably Israel, are exdid.

UAVs and Counterinsurgency: A Good Fit

‘... the Irag War [...] was actually the war thabyed robots
could be useful, which finally led them to be tralgcepted . . .
This was the war where people said ‘UAVsS? Yes, give
more!™®
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The post-9/11 Western military campaigns in Irad Afghanistan
were fundamentally compatible with the limited daifiies of early
21st Century UAVs. The growth of unmanned partitgra in
intelligence, surveillance and acquisition (ISApato a lesser extent,
attack missions was the result of context-specifitission
requirements and in-theatre environmental realitgsecifically, the
growing dominance of counterinsurgency tasks durendended
conflict ‘amongst the people’, conducted withingelly permissive
airspace, suited the nascent capabilities of ezt Century UAVs
and also minimised the detrimental effects of dsifenlimitations:’

The primary and most attractive capability behthd increased
desire among commanders for UAV employment was ribeel
‘persistent stare’ capability enabled by long eadge. This capability
‘[ mitigated the negative air power characteristic of impererae’,
and provided instead a form of ‘virtual permanerbat gave the US
and its allies ‘the ability to deny the enemy actaary both day and
night’.* ‘Persistent stare’ co-existed alongside another ataility, the
transmission of virtually real-time imagery dirgctinto command
headquarters and operations centres. This changedctations
among commanders, who ‘no longexanted pictures taken last
week; they yvanted streaming video with enough clarity and fidelity
to anticipate the actions of the enenfy’In effect, UAV video feeds
offertzezd a perceived solution to the enduring pnoblef the ‘fog of
war’.

These novel capabilities proved to be a partibplagood fit’
within an operational environment that emphasi$ &and precision
attack missions. It was in these areas that unntarpiatforms
demonstrated their most significant absolute atative growth. This
generation of UAVs operated in an environment thas not
dominated by high-end warfighting, which was trdyident only
during the removal of Saddam Hussein’s regimeanq in early 2003.
There were no requirements beyond April 2003 tofroo and
destroy the military apparatus of an enemy statath&®, ‘low
intensity conflict’ tasks were required in suppoftground forces,
including ‘providing overwatch gnd giving advanced warning of
ambushes or obstacles along the route of a corvo@lose air
support to troops in contact, frequently in popedaareas, became a
dominant feature of each campaign. Potential ereramed known
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high-value targets had to be carefully monitored @ren if necessary
precisely targeted. The precision of these strikas important in the
context of an increasingly casualty-intolerant deunsurgency
doctrine and international opiniéh. The value contributed by
‘persistent stare’ and evolving targeting and wieci strike
capabilities was recognised in a mid-decaalee’s Defencstudy:

‘It is in ‘Long War' related contingencies that/AVY have
already most obviously demonstrated their value tbe
battlefield. JAVY have been immensely effective in providing
tactical intelligence of terrorist and insurgencdbons and
movements and [...] have also performed strike missio
against individuals and small groups.’

This beneficial compatibility between task and atality relied
upon a key environmental enabling factor, and Wwes the permissive
airspace environment that existed in both campai@astemporary
UAVs lack the means with which to avoid or defegdiast surface or
air-to-air threats, due primarily to compromises powerplant and
payload that enable the long endurance so criticglersistent stare’
and ‘virtual permanencé®. General Philip Breedlove, the Vice Chief
of Staff of the USAF, summarised this limitationZd@11:

‘One has to remember that the current ISR fleet [is.]
absolutely a permissive fleet [...] The Predator, Reaper, the
Global Hawk will not fly in contestedajrspacgd and will
certainly not fly in denied airspac¥®.’

This defensive inability was not critical in eithafghanistan or
Irag. While unguided and infra-red surface-to-airetits remained as
fielded threats in each theatre, the most potedarrguided and
counter-air threats that might have prejudiced thHective
employment of this generation of UAVs were abseuntimd) the
extended COIN phases of each campaign. As a rdbaltefensive
weaknesses of early 21st Century UAVs did not iihile synergy
between unmanned capabilities and dominant coustagency
mission requirements. However, these permissiveeaiironments
were atypical and ‘unusual in historical terrffsThe UK’s Future
Character of Conflicioutlines an expectation that future battlespace,
including the air environment, will be contestédThe utility of
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An RAF MQ-9 Reaper of No 39 Sgn.

current generation UAVs in such an environmentikgly to be
compromised, as demonstrated by the US militargfasal to deploy
Global Hawk into the Libyan theatre in early 20Xtiliintegrated air
defence systems, such as the long range SA-5, &aa $ufficiently
degraded®

The above-identified ‘good fit' was not exclusivifghanistan’s
complex terrain represents a challenge to the tparaf even
established aerospace technologtds. addition, UAVs offered some
contribution to missions beyond those most obvipaskociated with
counterinsurgency operations. For example, a smalhber of
Predators were briefly employed in the SEAD rol@®3 as decoys
launched to tempt Iragi air defence operators engagements that
would reveal the positions of their systethslowever, such missions
represented only a minor and short-lived facetefair power effort
across the decade as a whole, and overall the figoadhs clearly the
dominant feature of the interaction between UAVs aperating
environment. Any lessons inferred from a decadairmhanned air
operations should therefore be understood as bairgpecific and
quite narrow contextual provenance. Such lessomgidtve applied to
processes of doctrinal and structural revision w#h explicit
awareness of this background, and without inappatedy broad
assumptions of onward relevance.

Enduring Limitations

‘[ Global HawHi is not operationally effective for conducting
near-continuous, persistent ISR as specified inAimeForce
Concept of Employment?

‘It is not the technology of the UCAV which presenthe
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challenge, but its intellectual master$.’

As outlined in the first section of this articlsome UAV
limitations were mitigated by the essentially farahle operational
circumstances in Afghanistan and Iraq between 280d 2010.
However, many key weaknesses and problems endweditel a
permissive air environment and ISA-heavy operatioequirements.
Many of these have been explored in earlier studiesit is useful to
revisit some of this existing discussion with thenéfit of drawing
upon a full decade’s worth of increasing UAV empiant and
operational experience. This article focuses on ma&n areas that
question the near-term viability of UAVs as replaeats for manned
aircraft. The first of these explores the way inickhimplementation
of novel technology remained a very significantligmge throughout
the period. UAV accident rates fluctuated but reradi high, with
evident contributory problems of technological imordy and poor
reliability. A brief case study of Global Hawk offfea useful insight
into the extent to which enduring technical issgesstion the true
replacement potential of this generation of UAVéeTsecond area
that is explored, echoing Professor Mason’'s stat¢érabove, is the
paradoxicallymannednature of UAV employment throughout the
decade. UAV operations remained a very human dffalfghanistan
and Iraqg, with ongoing uncertainties regarding cancand control
and the place of remote warriors in contemporarjitary ethos.
Beyond these two specific themes, the sheer breedtlvariety of the
enduring limitations observed between 2001 and 288®aps most
undermines confidence in the viable near-term cepteent of manned
aircraft with unmanned equivalents.

Accident Rates

An early and enduring criticism of contemporary WAhas been
their high accident rates compared to manned &irétawever, much
of the established debate revolves around immatatestical data sets
that show high loss rates among medium and larg& Jas they
entered operational service. It is important ton@eedge the rapid
pace with which UAV platforms and their operatinggedures have
developed, and now re-examine issues of accidesd ead reliability
with reference to more recent data.

The authors of the 2005 US Department of Deféis8 Roadmap
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An RQ-4 Global Hawk.

2005-2030compared the accident rates of early UAVs with the
manned F-16 and U-2.They concluded that, as of 2004, ‘the mishap
rates of the recent, largddAVq track closely with that of the F-16
fleet at a comparable point in its careérThe more recent USAF
UAS Flight Plan 2009 to 2043lso compared Predator and F-16
accident data, agreeing that UAV mishap rates wedeicing but
stressing that they remained absolutely higher ttieeir manned
equivalents’ TheFlight Planalso referenced earlier reports that UAV
reliability was a ‘critical’ factor, and stated thas of the middle of
the decade, inadequate resources had been expéndedolving
‘root’ reliability issues®® This analysis can now be extended by
incorporating a greater number of manned and unetatypes and by
expanding the period of analysis to the end of 20I& results of
such expanded analysis support the findings andhasip of thdJAS
Flight Plan over those of the earlidRoad Map While year-on-year
reduction trends in UAV accident rates remain campia to those of
a selection of manned jet aircraft at similar ssagé their service
history, the absolute accident rates that these trends represent
remained intrinsically higher throughout the dectd2010.

The expanded data adds the Reaper, Global Hawik) &rd F-22
to the sample of types that are compared, in anditd the earlier
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Figure 1: Annual Accident Rate Trends 100,000 t6,800 Hours:
Predator, F-16 and A-1(Bource: USAF Air Force Safety Centre

F-16, Predator and U-2 (the latter is considerec fonly briefly;
relevant USAF records for this aircraft did notrstantil 1970, well
into the U-2's service history and so making meghihequivalent
comparison impossible). This data concentrates ba tnost
meaningful measure of comparative accident rasedupon annual
accident rates plotted against accumulated flightiréy, thereby
continuing the methodology of the earliRoad Mapand Flight Plan
studies. Statistics are taken from official USAEident data and refer
to ‘Class A’ accidents, defined as those that caadatality or total
permanent disability, loss of an aircraft, or pmopelamage of $2
million or more’®® The data used in this section does not relate
specifically to operations in Afghanistan and Iralgarly, the first ten
years of service for many of these aircraft typesiated 2001. While
many of the UAV accidents in this period occurredinlg deployed
operations, it is important to note that this datecludescombat
losses®

Comparative analysis up to the first 100,000 flighur mark has
already been published for Predator and F-16 inltA& Roadmap
2005-2030" The first set of data presented here extendsethiter
study, modified to include the A-10 as a secondmadrtype (which
has proved much less accident-prone than the Fatfich has
suffered by far the highest accident rate of anymed fighter/attack
aircraft that remains within the active US invegjorand now
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Figure 2: Annual Accident Rate Trends Over The tF80,000
Hours: Reaper, F-22 and Global Hawkource: USAF Air Force
Safety Centre

incorporating statistics up to the end of 2010. #Bgt date, the
Predator had accumulated approximately 800,00tfligours. A
comparison of each of these aircraft between 10006urs and
800,000 hours service therefore gives a clear adesnnual accident
rate trends as each aircraft type became incrdgsesgablished in
service. The results are depicted in Figure 1.

This extension of scope essentially supports thdirfgs of the
earlier studies. The Predator accident rate coatiria show a broadly
similar reducing trend to each of the manned typesfact, the
reduction is of greater overall magnitude, havirigrted from a
position far higher than either of the manned typ@&sis is
noteworthy, as it suggests that UAV accident ratesy indeed
become comparable to those of manned aircraft e ihature in
service. However, it would be easy to overstatestbrificance of this
observation. The graph shows tledisolute Predator accident rates
remained higher than those of F-16 for most offtbkeod overall, and
they were significantly higher than the A-10 thrbagt. Again, the
averaged accident rate taken across the entiredpstpports this,
with Predator returning a mean rate of 7-4 accglpat 100,000 hours
compared with 6-9 for F-16 and a much lower 3-@&tlierA-10. The
mean rates for the entire first 800,000 hour pefiiotiuding the
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initial 100,000 hours analysed by the earlRwad Mapstudy) were
9.3 for Predator, 8-1 for F-16 and 4-4 for the A-10

It is also possible to now run a similar comparigo/olving more
modern manned and unmanned aircraft types. Arairstbmparison
between Reaper and F-22 is straightforward. The sladws that each
aircraft had accumulated approximately 100,00 fligours by 2010.
The speed at which accident rates reduced is @epgrtaphically in
Figure 2, with Global Hawk's lifetime total to thend of 2010
(approximately 40,000 flight hours) added for fertcomparison.

The erratic ‘spikes’ on the far left hand side leé graph in Figure
2 show the effect of even a very small number afidents on the
apparent trends of aircraft with very low annudgHt hour totals.
Early criticism of high UAV accident rates may hayeen influenced
by such ‘spikes’. The longer term data is more espntative of how
accident rate trends settled as aircraft becanabledied, and again
these results, here for cutting edge platformsctiffely corroborate
the findings of theRoad Mapand Flight Plan studies that compared
the Predator, F-16 and U-2 over the same equivaleribd of their
service history. The Reaper exhibited a broadly pamaible trend of
accident rate reduction to that of F-22 over itstfil00,000 flight
hours. However, and as with Predator versus F-t6/ah0, Reaper
tracked along a line that represented consistemyer absolute
accident rates, reflected in total accident numbédsl during the first
100,000 flight hours compared to 6 for F-22. Thuesaper remained
significantly more likely to suffer Class A accidsrthan F-22, even
as the average accident rates of both types reduced

Reliability and Design: TheWhy Behind High Accident Rates

Accidents, of course, have causes. Summary cafiseishaps can
be found in the results of official UAV accident@stigations during
the period, of which the USAF published fifty-twetiveen 2001 and
mid-2011% Of these, at least thirty-four occurred in Afgtsian and
Irag. In thirty-three of the accidents malfunction physical failure
was identified as the primary cause of the accidargeventeen cases
human error was to blame. On two occasions theecaas attributed
clearly to maintenance error.

To first consider the most prevalent group of eaushe thirty-
three cases of malfunction and component failueaked some of the
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design and operating limitations of this generatddniJAVs. These
included significant problems with engines andhtigontrol systems
and these persisted throughout the period. A Sdqaer2010 report
into the crash of a Predator that suffered engarlaré in Afghanistan
noted that a decrease in vital engine oil leveleqtiently occurs in
[Predator§ due to the design of the oil systet’.Moreover,
unmanned aircraft were susceptible to physical unalions caused
by environmental conditions, with several crashixébated to icing
or flight in cloud. Susceptibility to such enviroental influences did
not have to result in aircraft loss to compromisssion effectiveness.
Areas of poor weather that might have been pemetrby manned
aircraft would limit the possible operating aredsadJAV, or even
necessitate it to abort its mission, during operetiin Afghanistan
and Irad!* Some of these issues were addressed by manufactune
operators as the decade progressed. For examptifiadosystems
added to later variants of Predator included ‘wegpiing’ chemical
anti-icing technology, although in a further indioa of limitation-
driven compromise, this was often removed on oferato allow the
carriage of more fuel or weapoftsOverall, however, general and
airframe-specific problems of design and reliapiliontinued to be
evident in accident reports right up until 2010.

Human error, identified in seventeen of the aauideports as the
primary cause, was frequently evident as basig®mchandling skills
or airmanship that might as easily have occurredrgmncrews of
manned aircraft. However, a significant number o€idents was
caused or exacerbated by design issues with tlenengcally-poor
ground control stations from which the crews rernyotgperated the
unmanned aircraft. One mid-decade accident occuixbegn a
Predator pilot inadvertently shut down the engingtdéad of raising
the gear, a result of a control system where thiégcses for both
functions were virtually collocated and easily ams#d®® Still other
accidents were attributed to poor situational anese caused by a
limited sensor field of view and a lack of percgpteues when
‘flying’, including losses incurred when attemptirig land. These
problems were acknowledged by the USAF to represeninherent
design flaw#’ Such issues present a significant challenge tardut
UAV operations, as the restoration or replicatidrsach visual and
tactile cues will require more advanced solutidmntthe relatively
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easy modification of switch positions within a gnodbased
‘cockpit’.”® The evidence of unmanned operational performanee o
the past decade in these areas of design andiliglia@monstrates
the size of the task facing UAV developers if tlaeg to meet some of
the bolder forecasts regarding the extent to wtiielr creations might

replace traditional manned aircraft.

At the Technological Edge: Datalink Reliability andSecurity

The phrase ‘lost link’ is commonly encounteredhivit accident
report summaries and Predator operator testimoajurg of these
datalink systems, loss of signal and a subsequeility to control
the aircraft, was the primary cause of at leagetof the investigated
accidents, and was a contributory factor in severae. For example,
the investigation into a Predator crash in Afghiamsin December
2003 while supporting Operation ENDURING FREEDOMifid that
the datalink could not function at extreme aircrattitudes,
encountered in this instance during an attemptedvery from a
stall*® Another Predator crashed in Afghanistan in Janu2095
following a system freeze at its remote ground drdtation, and the
subsequent loss of all satellite communicationsh vilie aircraft.
Despite flying the ‘lost link’ profile for more timal2 hours, control
could not be restored and the UAV was f3sA failed datalink also
brought about the demise of a Reaper that had ®hbedown over
Afghanistan in 2009 by a USAF F-15. Even a simge/¢r surge at a
ground control station would invariably mean a tenapy loss of
control of the associated UAVR.Such fragility undermines forecasts
that UAVs might undertake dynamic missions sucho#ensive
counter-air and air defence, even in the mid-term.

It was not only the serviceability of UAV datalmkhat appeared
uncertain between 2001 and 2010. The possibilday thAV links may
be jammed or severed, or that critical operatirgjesys and networks
may be compromised, was and remains a continuingezn>> AVM
Professor Tony Mason pointed out in a recent RAMsthat: ‘any
system which depends on electronic control is waliple to electronic
disruption’> General concerns of cyberattack seem increasingly
founded. In 2010 the Stuxnet virus attacked spetéthnologies that
were largely associated with the Iranian nucleagmmme’’* Threats
of this nature were referenced by US Deputy Segreth Defense
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The little-publicised RQ-170 Sentinel.

William Lynn in a cautionary 2010 debate on cyberfare>®

Specific questions of UAV datalink security, and dfe
information that is transmitted by them, were rdigeresponse to one
particular, and spectacular, occurrence in 2002JSAraid on Shiite
militia in Iraq found evidence that the insurgehtsed been hacking
into the real-time video feeds transmitted by Predaircraft>® This
imagery was transmitted via unencrypted signald, the insurgents
were able to tap into the video using simple, cheapmmercial
software. The US military subsequently admitted thes had been a
known weakness since the 1990s, but it had besnrized fhaf] local
adversaries wouldn't know how to exploit’it'.

Finally, although this article deliberately avouistailed discussion
of the supposed Iranian downing of an RQ-170 in12@we to the
ambiguous unclassified information that concerrad dvent, the very
possibility that the aircraft was lost as a resflteither failure or
adversary ‘hacking’ does little to inspire confidenin how robust
these systems have become. These persistent tnmigestaassociated
with the reliability and security of the controlcteologies that are
vital to UAV operations, question the assumptiomttmear-term
unmanned platforms might undertake missions trutitical to
national defence. Significant advances will be el from the
aerospace industry in this area, and it shoulddiednthat the same
industry has struggled to deliver the next genematof manned
combat aircraft, the F-35, on time, under budgetd avith all
promised capabilitie¥®.
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Global Hawk and U-2: A Short Case Study in Replacersnmt

‘Technology must deliver, not merely promise toivhl, the
same level of competence in [UAVs} that we haverled to
[expec}in manned aircraft®

This question of the ability of the aerospace itgu® deliver on
capability promises can be explored with a briehsideration of
Global Hawk as a specific and recent case studgbd&lIHawk has
long been viewed as a replacement for, rather thearely a
complement to, the U-2, and it was active in bofgh&anistan and
Iraq during the decade 2001 to 261®@s of 2006, the capabilities of
the two types were still not analogous, with theolial Hawk's
strengths in range and endurance being offset byWi?’'s better
sensor suite and payload/power advantageéhe early Block 10
Global Hawk was subsequently criticised for lowialeility rates in
2007, questioning the ability of the manufactuMmrthrop Grumman,
to resolve myriad persistent technical isstigss a result, by 2009 the
Air Force had accepted a revised, delayed timdiimethe planned
process of replacement of the U-2, based on the ffee further
development to ensure that Global Hawk would masctorily
replace the U-2’s capabiliti€d. The next ‘Operational Test and
Evaluation Report’, carried out for the successadeh of Global
Hawk, the Block 30, was conducted between Octohdr@ecember
2010. It concluded that ‘the RQ-4B Global Hawk B{080 is not
operationally suitable®*

The report cited ‘frequent failures of missiontical air vehicle
components’ as key factors that ‘reduce take offalbdity and
increase mission abort rat83. These failures were further
exacerbated by shortages of critical spare panisthar criticism of
the manufacturer’'s ability to deliver on promisezpability. Global
Hawk was also identified as being incompetent assignals
intelligence platform due to ‘technical performareficiencies and
immature training, tactics, techniques, and pro::mjﬁ6 In all, the
Global Hawk could ‘produce only 42 percent of tleskied ISR
coverage time due to poor take off reliability, manance ground
aborts, and high air abort rat85. The somewhat meek USAF
response to this report could only claim that Gldtewk aircraft had
performed ‘quite well’ since August 2009.This brief example
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Contrary to expectations, Global Hawk’s capabibtieere not
sufficient to make it a satisfactory replacementtiie U-2.

clearly questions the suitability of even recenijydated UAVs as
replacements for manned aircraft, even when consglan example
of a clear and intended programme of specific typb-type
replacement.

The MannedAspects of Unmanned Air Warfare

‘It bears noting that Predator and Global Hawk arat
unpiloted; their pilots are simply not aboard tireraft.’®

The reference in the Global Hawk evaluation reporimmature
training, tactics, techniques, and procedures’alsvanother important
consideration that was highlighted by the expegesicunmanned air
operations between 2001 and 2010. The technologicah sur-
rounding UAVs threatens to obscure the enduttimgnan role in
supposedly unmanned warfare. This is not in itmeléspecially novel
observation. Nor is it linked only to UAVSs, for axcessive focus on
technology has long been an accusation aimed atewesarfare in
general® However, this is an important theme, and it hasrmous
relevance for ideas of the unmanned ‘replacementtaalitional air
power. This article does not discuss hypotheticaharios comparing
‘man in the loop’ systems with developments in aotoy’* A
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consideration of the ethical issues surroundindp sl&velopments can
be found in Wing Commander Nick Tucker-Lowe's detién the
Autumn/Winter 2012 edition oAir Power RevieW (reproduced in
RAF Historical Society Journgd8, pp41-60). Rather, the focus will
remain upon trends that could be observed in dpesatin
Afghanistan and Iraq between 2001 and 2010, and ttewds in
particular were evidently problematic during thatipd. The first of
these was the troubled integration of UAV capdbditinto existing
concepts and procedures of command and controls@tend was the
uncertain place of remote combatants within contaamy military
organisations and ethos. In each case, the empitayoh& AVs either
failed to overcome essential and enduring problemnsaised new
iIssues that military organisations and their pemgbmwere required to
face.

To first address issues of command and contr@, ‘plersistent
stare’ and associated real-time imagery that combeany UAVsS
provided created a tendency towards a ‘long scrieedrinterference
by commanders as far back as Operation ALLIED FORCHE999,
and that tendency would become more apparent as Ws&\increased
after 20017 P W Singer has labelled this phenomenon the ‘Talcti
General’, in an apparent nod to the contrastin@ iofethe ‘Strategic
Corporal’ previously suggested by Marine Corps Gan€harles
Krulak.”* Singer offers several illuminating anecdotes ippsut of
this concept. During the initial stages of OpenmatidRAQI
FREEDOM, General Tommy Franks was reported to faty
command UAV operators directly, effectively remayievery mid-
and low-level commander positioned in the chainveen himself and
the UAV crews, in contradiction to extant doctrittreat promoted
principles of delegated mission commdnddne soldier described
how his patrol in Afghanistan was interrupted sattla distant
commander could discipline soldiers for untuckimgit shirts and
removing their headwear, uniform violations that ieeen observed
via a Predator video fedl. More significantly, the distant
involvement of too many officers could lead to @iemal paralysis
and conflicting tasking orders, demonstrating hdwe tpersistent
stare’ capability that was so beloved of contempo@mmanders
could in fact represent a drawback rather tharyaakieantagé’

Such command and control issues, in particular garslysing
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impact of contradictory tasking imperatives, welsavident in the
experiences of the small Italian Predator force typerated in Iraq
from 2005. Problems included poor communicationsveen the
commanders of the air component and the overait jask force, and
competing pressures to fulfil both strategic ardital tasking’® On
occasion, direct approval from the Defence ChiefStdff in Rome
was required to approve the transfer of Predateetadrom tactical
national missions to international strategic tdSkdoreover, a lack of
familiarity with the limitations of contemporary UAs, notably in
terms of the air power characteristics of speed sath, led to
inappropriate and wasted efforts to ‘scramble’ Bted aircraft in
support of ground forcé8.These experiences were in many ways an
exaggeration of American problems, exacerbated hHey domplete
novelty of UAV operations for Italian forces. Nohetess, they
further demonstrated the difficulties of integragtiremote unmanned
technologies, with real-time command visibilitytattical output, into
the operating concepts and organisations of estedi air forces.
These significant difficulties were prevalent eweithin a favourable
context, in which UAVs participated in only a nasraange of
missions, much less across the broad spectrum ldényiair power
activities.

It was not only air power structures that strudgle incorporate
novel and remotely operated unmanned aircraft. iltegration into
the existing ‘manned’ ethos of unmanned warfare, the novelty of
pilots and crews who continued to fight and kill ilwhexposed to
virtually no risk to themselves, proved to be catitaus and
ambiguous as UAV operations expanded. Removindtingan ‘weak
link may resolve problems such as air power's treta
impermanence, but it is the man, and not the maglirat remains the
vital element when considering the less tangiblgeets of
warfighting. This, again, is not an especially rloobservation. Air
Commodore Neville Parton asked in the introductma 2009 Royal
Air Force study: ‘Will the UAV operators be perceiras heroic by
the troops they support on the ground, or dissedi&chnicians with
no real understanding of the nature of warfdfePlowever, one
specific example serves this article’s argumentdsting still further
doubt on the imminent readiness of Western airegrand militaries
in general, to undergo a significant process glaeement’ by which
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the man is first made truly remote, and is therempislly removed
altogether, from air warfare.

Brigadier James Bashall commanded 1 Mechanisegh&ei during
the withdrawal of British troops from Basra city R0O07. While
recounting his experiences at a Royal Air Forceaspeed conference
in September 2010, he emphasised the critical itapoe of face-to-
face involvement with British fast jet aircrew fdyoth mutual
operational understanding and unit morale, in éffdlowing his men
to put faces to what would otherwise be remote asioffering air
support via radi8? In this, Brigadier Bashall suggested the intrinsic
human nature of conflict, and the importance ofdding the
traditional divide between those who operate ongtleeind and those
who operate in the air, frequently from a distaodaktion. Brigadier
Bashall's anecdote hinted at an important intepeabkaspect of air-
land cooperation, and one that was difficult todust even within the
manned-aircraft dominated conflict in Iraq. Sucheiaction will
surely be even more difficult in an era in which power might be
delivered primarily by remotely involved crews wiemain in distant
homeland locations.

While this anecdote represents only a single elarfmem the
campaigns fought in Afghanistan and Iraq over thstplecade, it
demonstrates the continuing reliance of militaryrcés upon
camaraderie and reciprocal confidence that is edthriby simple
human proximity and personal interactfinThe consequences of
removing these, upon operational understanding ramd fighting
spirit, are unknown. Such enduringly human issigethase discussed
above do not necessarily preclude a ‘rise of thmts) that replaces
manned aircraft with unmanned equivalents. They klowever,
demand that any such process be based on welldédund
understanding that is based on experience, raktizar & superficial
appreciation of complex issues that is based owothgpical forecasts,
or hope.

Niche Capabilities, Full-Spectrum Problems

Each of the technical and conceptual themes exgpl@igove
represented a significant issue for UAV operation&fghanistan and
Irag between 2001 and 2010. However, it is potdyntibe breadthof
these issues, each apparent even within a comtakivas essentially
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favourable for UAV operations, that ought to gite tgreatest pause
for thought. A rapid summary of some of the mogyngicant
additional limitations and areas of ambiguity theve not been
discussed above gives an appreciation of theirrsipe@ntity. Cost,
long assumed to be a favourable aspect of removigrg and support
systems from aircraft, became an increasing issug¢ha decade
progressed. The 200%AS Roadmapfound that the per-pound
payload costs of contemporary UAVs were higher thhonse
anticipated for F-35, and by 2008 a sensor-ladeapBewas estimated
to cost $18 millior?* Increased data collection enabled by unmanned
air operations created problems with both bandwaditd subsequent
information exploitatiorf®> In Afghanistan and its sister-theatre of
border Pakistan, UAV activity was reliant on inigdince ‘cueing’
derived from very human sources, and indeed atiderable human
cost, as apparent in a revenge attack by a Tabbarber against CIA
operatives in Afghanistan in December 2609.

Some studies have suggested that the increaseghadsfrom
which war may now be waged increases the easemhitth decisions
to apply deadly force may be reactiéd@he negative implications of
inflicting civilian casualties during the condudt aunterinsurgency
operations have been made explicit within the guwdaissued to
Western forces in recent years, and example froozdiém Province
in Afghanistan in 2009 revealed a serious numbefaibiires in the
judgement of unmanned operat&t§Vhile such failures are an ever-
present risk for any participant in warfare, théctdl report of this
incident highlighted specific failures in Predatoperating and
training procedure$. This article has not considered potential legal
issues with the application of the Laws of Armedhfliot to remotely
involved personnel of ambiguous combatant statust the
surrounding debate is detailed and many issuesimamaesolved’

Several reports have highlighted issues of fatmue stress among
UAV crews that were rooted in unrelenting operaionempo,
disassociation from theatres of operations, andhbatal challenges
of remaining collocated with family while fighting war of remotely
inflicted violence® Issues of training, tour length and career
progression led to problems with morale, with teenmander of the
USAF Predator wing, in this case a former F-16 tpilikening the
completion of a UAV tour of duty to being ‘a prisamwith a life
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A tour of duty at an MQ-1 Predator control statibas been
compared to being ‘a prisoner with a life sentence’

sentence® The 2009UAS Flight Planrecommended as a result that
the USAF must ‘assess and adjudAp] pilot development paths, to
include incentive pay and career incentive payessin order to
guarantee future force efficiency and retain exgrered personnéi.
The Flight Plan further lamented personnel management problems
that had been created by ‘decisions that frequeantty fragmented,
reflect legacy culture, and limit innovatiotf'.

Finally, domestic training activity remained, aramains, limited
by problems that prevent the integration of UAV<oircivilian
airspac€’ The sheer quantity of these limitations, all pesit as the
decade progressed, is perhaps the most damningiriradit of any
proposal that unmanned aircraft stand ready tolaopprather than
supplement, their manned equivalents within Wesaarforces.

Conclusion: Replacements, or Pretenders to the Thre?

‘Robots in Iraq and Afghanistan today are sketching the
contours of what bodes to be a historic revolutiowarfare...
a process that will be of historic importance te #tory of
humanity itself.*®
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‘The more certain that people are of what the futuolds, the
more worried and critical a response they shoutdive.®’

Prior to the UK Strategic Defence and Security iR@vof 2010,
British General Sir David Richards suggested thegt§ of UAVs
operating alongside light attack aircraft would resyent reduced but
acceptable capabilities with which to replace modast jets? These
remarks seemed to reflect an expectation of theirergl nature of
recent conflict, that counterinsurgency and siryilavaged ‘wars
amongst the people’ would dominate the coming efjiatlandscape.
However, General Richards did not acknowledge theourable
relationship between capability and context thdinéed unmanned air
operations over the preceding decade, nor thediioits that had
clearly been endured. Moreover, many observers hasreasingly
stated, and indeed experience has shown, thaefatnflict maynot
resemble the COIN-dominated campaigns in Afghamista Irag®®
The successful air campaign over Libya in 2011 validate the
type of capabilities mix that General Richards ¢ast and
recommended.

The stated aim of this article was to contributeexisting debate
by establishing a context-aware understanding dff €dst Century
UAV operations. This article has shown that the trgignificant
advances, made within the specific missions of 38, to a lesser
extent, attack, were enabled by a favourable cortet matched
capabilities to requirements within a permissiveviEmment.
Individual problems and limitations endured, indhgl intrinsically
higher unmanned accident rates, myriad technicdficdlties,
industrial inability to deliver on capability prosds, and conceptual
issues that included the potential loss of criticahnned’ aspects of
joint warfighting processes and ethos. Ultimataly,of these factors
combined to present at best a picture of a oneslinaal and
imperfect ‘revolution’” and, at worst, a poorly miglerstood
phenomenon that threatens the West's establishedntade in
combat air power if it encourages premature anddaching force
restructuring and doctrinal shifts.

Air power matters. It represents a key aspechefWwest's defence
against a variety of potential threats. It is tfieme important that the
strength of Western air forces should be at leeetgoved or, better,
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enhanced. To unquestioningly accept views that\yintpb wide a
relevance to the counterinsurgency-bounded achientsnof UAVS
during the past decade would risk contributinghte treation of ‘a
bespoke counter-insurgency force with niche cajisil[thaf won't
provide policy-makers or political decision takesdth a flexible
military lever of power for the mid-to-long-ternd, warning issued by
Air Chief Marshal Sir Steven Dalton in a statempnor to the 2010
Strategic Defence and Security Revi#hThe history of air power is
full of sweeping, technology-induced and promisk-lehange.
However, in order that the current debate is catedu with a
beneficial outcome, it is crucial that the pacecbfnge should be
appropriate, and based upon observed, and not ynpremised,
development. It is right to innovate and to strefon capability
advantages. But it would be easy to overreach, tandhange too
much, and too soon, before capabilities are demavigt worthy of
confident adoption. There is a significant discarnneetween what
industry-promised future platformsnight do, and what early
generation UAVscan do, even within an essentially favourable
context. As we move further into the second deczfdan uncertain
21st Century, it is far from clear that the replaeat of the manned
aircraft should be close at hand.
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TO THE VICTOR, THE SPOILS:
THE RAF'S TOXIC LEGACY FROM THE DISSOLUTION OF
THE LUFTWAFFE IN 1945

Wing Commander Trevor Stone

A little known aspect of the RAF’s work in Europé the end of
the Second World War was the part it played indissolution of the
Luftwaffe This was a sizeable task and saw the Servicemeipe for
dismantling thelLuftwaffe along with Nazi Germany's anti-aircraft
(Flak) forces and its military aviation industry. Therst was related
in an article which appeared in the RAF's magazihie,Clues in
1986 by Gp Capt G Thorburn of the MOD’s Air Histai Branch
His article, based on the British Air Forces of Quation (BAFO)
two-volume accountissolution of the Luftwaffeconcluded with the
point that the task was completed in December 1846&chievement
which enabled the disbandment of the main Disarmarmi€) at that
time? More recent scholarship, however, shows that the® atoxic
legacyfrom theLuftwaffe’smunitions arsenal which endured beyond
19467 It was a chapter in the story of the disarmamemitkvwhich
was not closed until as late as 1956. This shqwepdraws on this
recent work, adding further detail and placingnitcontext with the
disarmament task at the end of the war.

The war in Europe came to an end at midnight &a 1945. The
impact of the conflict, as described by the Britisistorian Robert
Parker, was one of casualties, crisis and chariges extent of the
casualties was on a scale difficult to comprehendhilitary and
civilian, male and female, old and young. The srigi Europe is
perhaps typified by the fact that, even by 194@nst of millions of
men, women and children were displaced from theinés’> In 1945
there were approximately fourteen million uprootgaople in
Germany and some three to four million Germans hdmb been made
homeles$. The extent of change is more difficult to illuserabut
perhaps the most significant was geopolitical,ofglhg the Potsdam
Conference in 1945; this saw Germany divided imbarfzones,
individually controlled by Britain, America, Fran@nd the Soviet
Union, with each nation also controlling one sectoBerlin.

Even though the fighting in the closing stageshef European war
had, for many Germans, been to the bitter endydtriot consumed all
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of its military material resources. Although Germamiation fuel
supplies had become desperately short in the ¢gJatys of the war,
there were still substantial quantities of airgrafero-engines and
munitions at its storage depots and operationasumfhe resources to
support thd_uftwaffeduring the war had been substantial. In the years
1939 to 1945, German industry had produced a twftall7, 881
aircraft and 184,075 aero-engifesuel stocks peaked at some
574,000 tons at the end of April 19%4.

It is amongst Germany’s munitions arsenal thoubht thetoxic
legacy which this paper explores, began to emerge. As the
disarmament work progressed, the RAF found enormoastities of
exLuftwaffe munitions amounting to 195,841,651 rounds of
ammunition, 170,887 tons of High Explosive bombd 48,770 tons
of various pyrotechnics. They also uncovered grepantities of
chemical weapons. Although earlier intelligence oinfation
suggested that the Germans had no plans for thseir they had
amassed thousands of tons of such weapons by givenbey of 1944,
including substantial stocks of the chemical agdiatsun and Sarih.
Large quantities of Tabun, for example, had beesdyced at the
Anorgana GmbH factory located at Dyhernfurth (ndwe town of
Brzeg Dolny in South West Poland). The US Strategambing
Survey estimated that, between 1942 (when the plmtame
operational) and 1945, some 12,000 to 15,000 tbitgaloun had been
produced ther&’

The way disarmament was to be handled was distusseards
the end of the war, with the four allies agreeingt tthey would each
be responsible for this task within their respextizones of
occupation. The British approach was that the Rdialy, the Army
and the RAF would each take care of their equivatenvice. It was
this agreement which gave the RAF the responsildit dismantling
the Luftwaffe along with anti-aircraft forces and Germany'sitaily
aviation industry* As early as August 1944, the Air Ministry had
authorised the formation of an Air Disarmament Hpemuters,
initially within HQ 2nd Tactical Air Force (TAF)hen transferring to
HQ BAFO Germany in July 1945. The task, codenameér&tion
ECLIPSE, fell to three of the four groups withind2@AF: No 2
Group was responsible for the Westphalia and Rpioeinces; No 83
Group for Schleswig Holstein and Denmark and No&éup for
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Hanover Province and Berlin. The Headquarters aientirectly
supervised activity in Belgium, Holland, DenmarkdaNorway™?
Within the Groups, the practical task of searchorgidentifying, and
reporting enemy war material rested with dedicagdDisarmament
(AD) Wings; by July 1945 the full quota of disarmamh staffs was in
place and fully operationa!.This organization was complemented by
five RAF bomb disposal squadrons who were empldgedispose of
all exLuftwaffemunitions which were discovered by the AD Wings.

The collection and disposal of munitions was ofiehe more
hazardous activities, the risk of which increasedaanumber had
deteriorated in open air storage. Moreover, manghefstorage areas
had also been booby-trapped. All of this, coupléith the fact that the
Germans had attempted to destroy some munitiofighkse storage
sites in a highly dangerous and chaotic states ftat surprising that
accidents did occur and ten RAF bomb disposal peedovere killed
and a further nine were injured during this wbtka the early months
of the disarmament work much of the munitions dsgppowas
conducted on land although this proved to be diffién terms of
finding suitable areas where the effects of blastshock waves could
be contained. The most practical, and less hazardmeans of
disposing of both conventional and chemical weapwas by
dumping at sea and permission was granted fortahiee accelerated
from October 1945. The method employed was forabigt surplus
marine vessels (known as hulks) to be loaded withitions, towed
out to sea and then scuttled in water not less &nhfathoms deep.
Most of this work was carried out from the ports Exhden, Kiel-
Nordhaven and Liibeck-SchlutifpThe disposal of chemical weapons
was a time consuming and particularly hazardousadipa and by the
time that the main disarmament work had concludedé&cember
195176, some 43,714 tons of chemical warfare bomtskan disposed
of.

The BAFO record of the dissolution of theftwaffe however,
provides no real detail regarding the types of dhahweapons which
were handled during the disarmament. As highlighgedier in this
paper, the Germans had manufactured large quantifi§abun and
Sarin bombs and it was these that attracted qiftereht attention
from other chemical munitions which had been dgstlo At the time
of the German surrender, the war in the Far Eastsiifl to be won
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and it was against this backdrop that it was dectderetain stocks of
Tabun and Sarin for possible employment in thattiiee The US
government agreed that Britain would take chargthefTabun filled

bombs, of which some 71,000 filled 250 kg bombsenecated and
needed to be returned to the United Kingdom faragte. This was not
a straightforward matter and the question of wherdocate them
safely was of prime concern in the planning. Evaltyu it was

decided to locate them on the west coast of Britdiere any leakage
would probably be carried out to sea by the prexgivinds. The site
chosen was Llandwrog airfield, situated south okr@arvon and
established as No 277 Maintenance Unit (MU) in Asigi946. All

71,000 Tabun-filled bombs had been moved there firamburg in

Germany, via Newport docks and No 31 MU at Llarbénhere they
were checked for safety), by the middle of JulyAd.9Bhe dropping of
the atomic bombs in August 1945 precluded the rteedonsider

using the Tabun in the Far East and they remaimedtare at
Llandwrog, slowly deteriorating in the salt-ladein fiom the Irish

Sea. There is some suggestion that the bombs’ risnigight have
had some potential as part of the UK’s arsenahéngarly years of the
Cold War.

By the early 1950s, however, the extent of coamsind general
deterioration of the Tabun bombs meant that thegeg to have any
military or scientific value which led to the deois in June 1954 that
they would need to be disposed of; formal Air Minisauthority for
deep sea dumping was eventually granted on 22 M9&6° The
disposal operation, codenamed SANDCASTLE, was doated by
40 Group Maintenance Command, and was carried outlase
cooperation with 42 Group, which had been resptaéils the bombs
whilst they had been in storage, and the Royal ABewice Corps
(RASC).

The operation was conducted in two parts, eacthrafe phases.
Phase One was perhaps the most time-consumingamaddous part
of the work as it involved preparing the weaponsrmfmvement and
reducing the hazard from possible leakage. Eacheobomb access
cavities was sealed and the tail units removedetiuce the overall
space required during movement and eventual loautitg the vessels
which were to be used for the deep sea dumpingsePfivo was the
initial movement of the bombs from the MU at Llandg to the
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nearby beach at Fort Belan where they were loadgetb d_anding
Craft Tanks (LCT) by Nos 45 and 99 Coys (Water $pamt) RASC,
eventually moving by sea to Cairnryan for eventaldading on to the
vessels for transport out to the dumping afea.

The site at Cairnryan (No 275 MU) had been formsane of the
RAF’s Explosives Disposal Units in November 1945,z0site on the
east bank of Loch Ryan, approximately five milestimef Stranraer
in West Scotland’ A military port had been established there during
WW Il as part of a scheme to provide reserve looatiin the event
that any of the ports on the east or south codstedJK were put out
of action through enemy attack. The MU at Cairnryead been
heavily involved in the disposal of explosives sittice end of the war,
a task which soon led to a sub-site having to kebéshed at the port
of Silloth on the Solway Firth in Cumbria, west Ghrlisle in late
August 1946. The detachment at Silloth was relgtivemall,
consisting of two RAF Equipment Branch officers apugpbroximately
thirty airmen of various trades, but working undiére overall
supervision of No 616 Water Transport Company efRASC. Much
of the loading of the coasters used for the deamlaeping, however,
was carried out by personnel from the Ministry oAMIransport or
dockers from the Silloth Port Authority, London aN@rth Eastern
Railway?* By the end of September 1946, 180,221 tons of Aamy
RAF munitions had been disposed of; by the endddBthe RAF had
dumped some 137,767 tofisThe dumping of the German 250 kg
Tabun-filled bombs in 1955/56, by comparison, wasmewhat safer
operation than the earlier post-war disposals.

The most hazardous cargo to be handled then hed ffd@osgene
gas canisters. The first RAF load to be disposedasf dumped at sea
in mid-September 1946 from the coaster RAS&INVEvelyn Woodin
his report to OC 275 MU, the officer in charge nati@d how two
canisters had unexpectedly floated to the surfanenwthey were
thrown overboard. Clearly, these had to be dedh.When all ships
involved had been moved up-wind and personnel hathed gas
masks fifle fire was opened up on the bombs, from apprB0
yards. It took some effort to damage these bombs sieffitty enough
for them to sink andthe first bomb received ten hits, and then quietly
sank; the second required thirty hits before sigkfii Even before
loading on the coasters, handling these bombs cprdgie highly
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problematical. Whilst
loading was in progress o
the coasteMalplagueton
18 September 1946, on
of the civilian workers
drew the attention of the
officer in charge to the
fact that there was
leaking bomb in the hold
of the ship. Having
donned gas masks, he a

two dockers descender(qjorrodin ammunition in a rustin
into the hold and with the 9 9

. sunken hulk — there may well be another,
Qifag'{ et(;]?h?iﬂig%tct:g:qetas yet untold, chapter to the tale of the

to the quay side. The ©XIClegacy of WW I

leaking nose cap was sealed by the liberal appcatf red lead and
then a cloth pad soaked in caustic stida.

Once the chemical weapons of Operation SANDCASTéd&ched
Cairnryan they were unloaded from the LCTs readyrétoading on
to the main vessels. The first part of OperatiorlNBEASTLE took
place in the middle of 1955. The first ship purathfor this purpose
was the former cargo ship $npire Clairewhich had an estimated
capacity for some 16,800 weapons. The first LCageatl to move the
bombs on 13 June 1955 and the loading oEimpire Claire with the
first batch of 16,088 bombs, was completed by 2. Jlhe ship
sailed in the early morning of the 25th along witlo RASC vessels
as escorts and the tlgrager as a standby. In the event, the services
of the tug were soon required as Emapire Clairebroke down on the
afternoon of 25 July and was taken under tow, riegcthe scuttling
site early on the 27th. By 1012 hours that day, dtgtling charges
had been detonated and the B8pire Claireand her deadly cargo
had disappeared into the murky depths of the Adafthe second
part of the operation commenced on 4 April 1956hwivo ships
having been purchased for scuttling: the\&gtlandwhich sailed on
30 May and the SRrotkawhich sailed on 15 July. Whilst most of the
conventional munitions disposed of by Cairnryan &ilibth were
dumped in the area known as Beaufort’'s Dyke, a degptrench in
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the Irish Sea, the chemical bombs disposed of urieeration
SANDCASTLE were dumped in much deeper waters (2y§0a the
Atlantic Ocean, north-west of Irelaid.

Thus, by the end of July 1956, the final load ¢ kuftwaffe’'s
toxic legacy(some 54,609 chemical bombs) which the RAF haakdto
in the United Kingdom since the end of the Secormtl@vWar, had
met a watery grave. Sea disposal of munitions onoetl until 1972
when agreements were reached in two Internatiora@lvéntions
which controlled the dumping of materials at sehe Tuse of the
world’s oceans for the dumping of unwanted materiahs finally
curbed when the UK signed the convention for thetqmtion of the
marine environment of the North East Atlantic, kmovas the
OSPAR® Convention, in September 1992.
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BEAVERBROOK'S AMERICAN MERLINS
George Galaska

On the 14 May 1940, four days after
becoming Prime Minister, Winston
. Churchill appointed his old friend Lord
Beaverbrook, controversial proprietor
of the Daily Expressand other mass
circulation newspapers, to his cabinet.
Beaverbrook was made head of a new
department — the Ministry of Aircraft
Production (MAP) — which was to take
over responsibility for aircraft
procurement from the Air Ministry
(AM).

In the 1930s, as the threat from
Lord Beaverbrook making aGermany grew, Churchill had been a

speech during WW II.  prominent  critic ~ of  successive

governments about what he saw as the
inadequate pace of British rearmament, especialithé air, and his
criticisms extended to the performance of the ANk ekperience as
Minister of Munitions in the First World War hadrpaaded him that
separating the AM from its procurement responsiegdiwas going to
be essential. On the 17 May, ten days before #re st the Dunkirk
evacuation, the MAP came into existence.

The appointment of Beaverbrook was controvergi#hatime and
his record at the MAP, where he stayed until 1 M®41, has
attracted comment ever since. He was noted fouhe®nventional
management style, his often confrontational andetiones ruthless
way of dealing with others and for operating inl@zb of orchestrated
publicity. Many senior figures, including politicia and RAF officers,
were wary of him. Long after the war some seniofFRficers were
still expressing resentment at the way his prdiidéel overshadowed
the AM’s achievements in the procurement field ptm his, and the
MAP’s, appearance on the scéne.

The War Cabinet set Beaverbrook’s immediate oieking priority
— the provision of the aircraft which might enable RAF to defeat
the imminent threat to Britain. He is best known diogent and blunt
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measures aimed at boosting the supply of Hurricamabs Spitfires
during the Battle of Britain. However, even as [Eerell and the
Battle of Britain raged, he also pursued initiasivehich had no
prospect of improving supply in 1940, but which weio prove
beneficial later. One of these was production ie United States,
under licence, of the Rolls-Royce (R-R) Merlin erggiln May 1940
the Merlin powered not only the Hurricane and tipéfise, but also
the Defiant, Fulmar and Whitley V amongst otheretyp

The scale of production demanded as rearmamesetieaated in
the 1930s was beyond the capabilities of Britaifgeofessional’
airfframe and aero-engine industry. This resultedhim creation of
‘shadow factories’ run by engineering firms from tside the
‘professional’ industry. Many of the firms chosea tun shadow
factories were from the motor vehicle industry, duese it was felt that
their experience of mass production could be hagte# the aircraft
sphere. One of the first ‘shadow’ schemes, initiate 1936, was to
produce Bristol aero-engines and involved five mditons including
Austin and Rootes.

R-R was resistant to involving other companies Nterlin
production. At government instigation and expem&® itself put in
hand two new factories (Crewe, in July 1938 ands@iav, in June
1939) to supplement the Merlin capacity at its Deslorks. However,
this prospective extra capacity was still thoughtdequate and in
October 1939 the AM, believing R-R had its hand$ fasked the
Ford Motor Company of Dagenham to set up and ruhird new
Merlin factory.

The head of Ford UK proved highly co-operative #mel scheme,
located in Old Trafford, Manchester, proceeded ldquicProduction
started in September 1941and the plant eventuaitare the most
efficient of the four Merlin factories in the UK(This was largely due
to the retention of development and early productd new Merlin
variants at the R-R run Derby and Crewe works wthieeManchester
plant concentrated on long runs of a limited humbkeestablished
variants. A similar approach was to be adoptedpfoduction in the
USA))

The AM placed its first orders in the USA for aaft, and
associated engines, in June 1938. Other orderewiet, but the
volumes involved were relatively modest for varioeasons, the most
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fundamental of which was a failure to properly amte the supply
potential of US industry.From the start the Churchill government
believed that Britain’s survival and its ultimatetery depended on
extra supplies of various kinds from the USA. Bebueok, a
Canadian, was a regular visitor to the USA in tB80k. Much of his
wealth was invested in North America and he halliémtial contacts
there. He recognised the huge potential of the @SAa source of
supply in the aircraft sphere. Within weeks of takioffice he was
pursuing a range of possibilities which includechofacturing British
aircraft types in America (which eventually came nothing),
substantially increased orders for American typesl @&merican
manufacture of the Merlin.

Negotiations

Pre-war there had been approaches to R-R from isarefirms
about licensing the Merlin for production in the Uit these proved
inconclusive and nothing had been done to restsdite idea by the
time the Churchill government was formed. During3@%here had
been extensive discussions between R-R and Fattik &tstigation of
the French government, about production in FrarcEdrd’'s French
subsidiary. These discussions, which involved persbfrom Ford'’s
US HQ, also came to nothirig.

In late 1939 the British government establishe@ fAritish
Purchasing Commission (BPC) in New York to co-oatén its
procurement activities in the USA under the cap&wtbur Purvis, a
prominent Canadian industrialist. President Rodsevevas
sympathetic to helping Britain and France withire tbonsiderable
political and legal constraints then prevailing tmee USA. Purvis
quickly managed to establish a close relationshiph wHenry
Morgenthau, the strongly anti-Nazi Secretary of ffreasury, who
had been charged by the President to deal witred\ltequests for
assistance.

Morgenthau was to play a major role in the Megliary, together
with William Knudsen, a senior figure from the U& éndustry and a
member of the President’'s National Defence AdvisBogmmission.
The Commission, established in early June 1940, ehasged with
accelerating the pace of the USA’s own rearmament.

By mid-May 1940, at Churchill’'s instigation, Pusviwas



66

investigating with Morgenthau the prospects of Bme¢éing and
increasing munitions supplies of various kinds fritne USA. Thanks
to Beaverbrook this list included US productiortteég Merlin.

The US was seeking to raise output of Americatitamy aircraft in
the face of increasing security concerns, but ispat of high-
performance engines suitable for fighters was stildest which
provided the rationale for a joint UK/US project neanufacture the
Merlin. Morgenthau wanted to help Britain and wasgckly persuaded
of the potential merits of making it a joint prdjeif only as a stopgap
for the Americans. On 21 May he cabled Beaverbiokctly asking
that the US government be licensed to manufacturedRgines in the
USA. The involvement of the US government in the projeftered
financial and other benefits for the British, soaBerbrook readily
agreed to a licence. This was done over the hdfadsRodirectors on
a government-to-government basis, with the delgflsor subsequent
clarification. R-R’s US representative was lefttba sideline$.

By 27 May, thirteen days after taking office, Bedwook was
corresponding with Sir Archibald Sinclair, the n&ecretary of State
for Air, about his intention to send a set of Mertrawings to the
USA.” On 28 May the MAP instructed R-R to send suchta Eee
lack of consultation with R-R directors about theurse of events
gave rise to justified concerns in the company ftemtcommercial
interests were being jeopardigeldlis evident that Beaverbrook’s sole
objective in the early weeks was to create momertowards a deal
in the US and he did not want R-R’s own consideretito complicate
this process.

To add impetus to US sourcing matters Beaverbagpointed a
personal representative in North America, Morridsah, a respected
senior Canadian banker and a friend. He airilyricsed Wilson to
‘go to Washington and deliver ... the [Merlin] plaissthe President
forthwith... with a view to their immediate use fdret production of
aircraft engines'® However, the discussions continued to be led by
Purvis, with Wilson becoming a progress chaserBeaverbrook on
the spot.

Ford was seen by all, including R-R, as the basditlate for a
licensing deal because of its size and expertismass production.
Edsel Ford, son of the famous Henry and presidetiteo company,
was approached by Morgenthau on behalf of both povents. From
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early June the discussions were led by the newbpiaged Knudsen.
The total initial requirement under discussion W@g£00 engines.

By 12 June 1940 Edsel had agreed to the prineipte presented
an outline proposition which Beaverbrook had agréedowever,
following the announcement of the deal to the pmsboth sides of
the Atlantic, on 18 June, Henry Ford intervenederafin apparent
change of mind. In what amounted to a politiceh@kton Roosevelt,
Ford senior, an isolationist anxious to avoid U8olaement in the
war, announced publicly that while he was prepdcedchanufacture
Merlins for the US government he would not do satli@ British. The
administration was not prepared to proceed on lbhats and on 27
June Morgenthau publicly rejected Ford’s restrictéfirr'? (Henry
evidently saw no contradiction between his stanceéhe US and
allowing Ford subsidiaries in belligerent countriesch as the UK, to
manufacture for those countries’ governments.)

Therefore, in late June 1940, Knudsen turned tiémgon urgently
to an alternative potential supplier — the Packdotior Car Company.
At its site in Detroit, Packard built luxury anddwniange cars of high
quality, which often incorporated innovative tedati features. As
such, it was substantially smaller than Ford. PatKksd got into
aero-engine manufacture during the First World \{gew had Ford)
and continued in the field during the 1920s with d@wn designs.
However, output had been modest and by 1931 Padiaddceased
production of aero-engines. Since the late 19308t been building
marine engines for US Navy PT boats based on oiiis ofvn V-12
aero-engine designdPre-war it had been one of the US companies to
make an inconclusive approach to R-R about a le¢énecnanufacture
Merlins. However, R-R had a high regard for Paclashgineering
expertise:*

Knudsen pursued urgent discussions with Packarttip
management which was immediately attracted by thpodunity.
Beaverbrook maintained pressure for progress viadWi On 13 July
1940, three weeks after Packard had been approacitetivo months
after Beaverbrook’s appointment, the Wall Streetrdal announced a
preliminary agreement between the company and thitistiBand US
governments. Production was to start within ten tmerof contract
signature at a rate of 20 engines per month rigon840 per month
after 15 months. (At the time total UK Merlin pratiwn was running
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at 740 per month.) The initial order was for altofed,000 engines, of
which 6,000 were to be for the British and 3,000 the US
government. The value of the deal was put at $18bm*°

Over subsequent weeks Knudsen and Purvis co-egechisely in
the process of translating the preliminary agreg¢méth Packard into
full contracts. Packard’s board negotiated on &tltrcommercial
basis. It pursued, and got, provision of substhafiiance to pay for
the creation and equipment of the Packard Merlmdpction plant
and arrangements which guaranteed comprehensivpetmation in
the event that the UK contract came to a prematnce(by this time,
France had fallen and Britain was under threaneésion). The bulk
of these financial undertakings fell ultimately ae British
government, as the major customer in the dealdttitian, there was
considerable discussion of the prices which Packasito be paid for
the engines it producéef.

On 3 September 1940, as the Battle of Britain egghied a
climax, Packard signed a contract with the Britiglvernment and,
the following week, one with the US government. Theo
governments’ initial orders were to run concurngntith the British
entitled to two thirds of monthly output and the @micans the other
third.

R-R was not a legal party to these contracts attirto financial
interest in them. Its intellectual property had rbégppropriated’ by
the British government, without financial recompgnis the interests
of the war effort

The Technical Challenge

The Merlin was a centrifugally supercharged V-bdine liquid-
cooled engine consisting of some 14,000 parts9#01it represented
leading-edge technology. Its nearest American edgiy — the
Allison V-1710 — was less complex, but offered rde performance
at higher altitude&®

R-R directors were in a difficult position. Althghi the company
had no formal standing in the contracts, they aafadl that the US
project would fail without R-R’s technical inputpautcome they
could not countenance. R-R’s Technical DirectorngdrBeaverbrook
that getting from a set of drawings (prepared tadidr engineering
standards) to high-volume production would be aomahallenge,
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even for an experienced engineering companyPackard
management, too, realised from the start that gkrye co-operation
with R-R would be essential and requested the feats Detroit of R-
R staff.

Therefore, in early July 1940, before even a priglary agreement
had been reached with Packard, Beaverbrook autlibtiie seconding
to the MAP of three senior R-R engineers and tingjent despatch, as
resident liaison engineers, to Detroit. The thiedween them, offered
expertise in the design, development, and produdigpects of the
Merlin. They included the aero division’s Chief eer and its Chief
Experimental Engineer, and their departure weak&x&dat a critical
time. The three were at Packard by early AugusOdtober 1940 a
senior MAP official was sent to the USA to help edjte both
commercial and technical aspects of the projece. [atter returned to
the UK after a year, but the R-R men stayed on,ldle to return
coming home in 1945. Their contributions drew sgosat tributes’

In the interests of future interchangeability be¢w UK and
American-produced Merlins it was agreed that Patkeould retain
British screw and pipe threads. In the short teniw tlecision added
considerably to the difficulties of getting prodoct underway,
because these threads were virtually unknown inUB& and the
cutting and rolling equipment for their manufactureuld have to be
imported from the UK or custom-made in the USA.

A full set of Merlin drawings consisted of ovel0Q0 blueprints.
Dimensional tolerances were frequently omitted frdhe R-R
drawings because they conformed to general UK igeacr, where
they were shown, were often departed from on adcotimccepted
variation known to R-R staff. There were also nadiodifferences in
material specifications and engine accessories.refdre, all the
blueprints had to be redrawn to make them useatePfckard
purposes and some subsequently modified in the dgla continual
flow of modifications emanating from RA.

Notwithstanding differences between British and ehitan
engineering practice, it was integral to the profeat the standard of
all Packard output was equally acceptable to histieustomers. This
was achieved through delicate technical discusdietseen the R-R
representatives, Packard and the US inspectiomsiigis.

It was envisaged that Packard would manufactueetlien latest
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production variant of the Merlin, the Merlin XX, vwdin powered the
Hurricane Il amongst other types. However, the ofpymity was taken
to make the first Packard variant — designatedMiedin 28 by the
British — an improvement on the XX. It differed iparily in having a
two-piece, rather than single-piece, cylinder bloclesigned by
Packard? (Two-piece blocks had advantages, notably a greate
tolerance to higher boost pressures. The first &dckariant was
closely equivalent to the Merlin 22, which had &RRdesigned two-
piece block and started coming off UK productionel in 1941.)
Other technical differences between UK and Packaiti-Merlins
were minor. However, for supply chain conveniertbe, latter were
fitted with US-made magnetos, carburettors, fuanps and other
engine accessoriés.

The key to the ultimately prodigious progressian Merlin
performance during the war was supercharger teoggol Early
Merlin variants, which powered aircraft such as ktharicane | and
the Spitfire I, had single-stage superchargersefrelatively simple
single-speed type. However, the XX and the PacR&rgariants had
single-stage superchargers of the more advancedpe®d type. The
next big advance in superchargers came with thredattion of the
stil more complicated two-stage two-speed modelMerlins
incorporating these went into production in the UK December
19412?* Initially, UK and Packard superchargers were ewaly
similar. However, a difference emerged with twagstanodels, with
Packard employing a different type of gearing foe supercharger
drive.

In parallel with the resolution of a myriad of heical issues,
Packard was constructing, equipping and staffirsg new Merlin
production facilities in Detroit. As in UK shadowdtories, there was
considerable use of unskilled female labour ingheduction process,
made possible by high levels of process automaRankard was also
establishing a substantial domestic supply chaiprtvide it with
parts, some assembled components and suppliegiokesccessories.

The first (handmade) Merlin 28s were demonstratebdlicly on
test stands in Detroit on 2 August 1941, eleven thwrafter the
contract had been signed. Output from the produdiie was a mere
trickle in the early months, with just 60 produdsdthe end of 1941,
but started to rise quickly during the first haff 1942 as experience
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grew and bottlenecks were overcome. (The recruitraed training of
the workforce proved a constraining factor, as thé flow of
manufacturing equipment, despite the Packard pgrogeeiving a high
priority classification from the US governmerit)

Later, Packard production was switched to equitalef some of
the improved Merlin variants developed by R-R ie tdK. These
included the Merlin 38 and 224 which retained srgflage two-speed
superchargers. By 1943 Packard was also producirignts with the
more advanced two-stage two-speed supercharger.

The quality of Packard Merlins proved to be veighh Technical
problems were similar to those suffered by equivalgK-produced
Merlins. Overall, there was nothing to choose ihakdlity terms
between UK and Packard produced engffies.

The Results

After a slow start (which mirrored experience atd=s UK plant),
monthly output reached 700 units by June 1942. Bker it had hit
800 and cumulative total output stood at 5,68Monthly output
continued to rise, averaging 1,100 in 1943.

Rising output in Detroit was reflected in a siggaht flow of
Merlin 28s to the UK from mid-1942 onwards — by el of the year
3,300 had arrived. This was very timely as, desgitaving output
from the four UK Merlin factories, a shortage of ipoduced
engines was emerging in the face of ambitious plarescalate heavy
bomber output®

In the UK Packard engines were used solely inLidmecaster for
the first two years, production of the Packard-pmde Mk Il
commencing in November 1942. The fitting of Packdtdrlins to
other types in the UK, including the Halifax ana tRosquito, was
considered, but rejectéd.Eventually, from September 1944, the
Packard Merlin 266 (which had a two-stage supeggrarwas
adopted for some Spitfire 1Xs. A total of 1,054 tBm@ XVIs (ie the
Packard-engined Mk IX) were built. They were usgdtie RAF in
northern Europe in the ground-attack rile.

The marriage in the UK of the Packard Merlin tcstjwone
predominant type — the Lancaster — made for sugipyn simplicity
and helped to maximise output of the most capabléh®e RAF's
heavy bombers. The Lancaster Ill used, in successie Packard-
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The first Packard Merlin installation in Lancastéf4114 in October
1942, making it the prototype Mk Ill. (Rolls-Royteritage Trust)

built Merlin 28, 38 and 224. A total of 3,460 Paakpowered
Lancasters were produced (including 430 in Canadg)resenting
47% of total Lancaster production (7,37%).

British policy was to diversify aircraft supply bgeveloping
production of British types in the Dominions. Agesult, starting in
1942, some of the UK government’s allocation ofkdad output was
sent directly to Canada where it was fitted to kames initially, and
then to Mosquitos and Lancasters being built theager, some of the
UK’s allocation was also sent directly to Austrélia fitting to locally
produced Mosquitos.

Total wartime Canadian and Australian productioh tbese
Packard-powered aircraft amounted to some 2,700 himes,
including 1,100 Mosquitos and 1,100 Hurricanes. TWesquitos
represented 17% of total wartime production of ty@e with many

being ferried to the UK for RAF uséMost of the Hurricanes went to
the RCAF®
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US Demand for the Merlin

When the project started the MAP thought it likéhat the UK
would get the benefit of all Packard productionetite initial order
for the US government had been fulfilled. Howewarents were to
dictate otherwise — the entry of the USA into tharwn December
1941 and the effectiveness of the Merlin in Ameriearcraft led to
further substantial US demand. This, and incred&stitsh demand,
led to more orders and the installation of moreacidp at Packard.
Packard had received its first follow-on order, 14,000 engines, by
early 1942

By the end of the war Packard production for thgidh and the
Americans totalled some 55,000 units. With wartigt€ production
of Merlins reaching about 100,000, Packard accalifde some one-
third of all wartime Merlins producet.

Initially, the US government’s share of productisas used for the
Curtiss P-40, the most capable of America’s simglgined fighters
early in the war. The fitting of the Merlin (knowas the Packard V-
1650 by the Americans), instead of the Allison \HQ7engine,
improved the P-40's performance significantly, espéy at altitude.
Over 2,000 Packard-engined P-40 Warhawks were peatiand saw
widespread action outside the European théatBome 300 were
delivered to the RAF as the Kittyhawk 1.

In 1942 a two-stage supercharged Merlin was fiébgokrimentally
in the British-inspired North American P-51 Mustaimgstead of the
V-1710. This famously transformed the type intobadoly the best
all-round single-engined fighter of the war. Theref from 1943
onwards, an increasing proportion of the US govemirs share of
Packard output was allocated to Mustang product8mme 13,600
Merlin-engined Mustangs were produced, of which entran half
were the P-51D variaif.The Merlin Mustang saw extensive service
in all theatres. In northern Europe it was notdbleits role in the
Allied strategic bombing campaign by escorting USAAaylight
raids into the heart of Germany.

Conclusion

Beaverbrook's involvement in the US production ferlin
engines is relatively little known. His efforts twoost short-term
aircraft production during the Battle of Britairgardless, apparently,
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of longer-term consequences, provide the dominantative. The
Merlin story demonstrates that his focus was ntitedp short term —
he knew that there was never any prospect of USeniddrlins
becoming available until well into 1941. As well B=scognising the
opportunity remarkably quickly and driving throudhe deal, he
ensured that the scarce technical resources negdssanake it a
success were made available, even as Britain faglemain in the
war.

The Packard deal proved to be an even better tam t
Beaverbrook could have imagined — by enabling trelyction of
22,000 Lancasters, Mosquitos, Hurricanes, Spitfikisstangs and P-
40s it was to make a significant contribution tdied air power and,
therefore, to ultimate victory.
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GUNS IN THE SUN AND SNOW
The RAF in Southern Russia 1918-1920
Air Cdre Phil Wilkinson

2015 is a year for anniversaries, especially cemtes. 800 years
since Magna Carta; 600 since Agincourt; 200 sincateflbo; 100
years since the registration of the design forGbea-Colabottle; and
— to declare an interest — 100 years since thedtom of No 14
Squadron (and 20 or more generally less notablgtgdut Also, for
the non-centenary enthusiast, 50 years since thdgdduDay
cancellation of TSR2; 75 years since the BattlBrithin; 70 since the
liberation of Auschwitz and the end of the War ur@pe.

Russia, and some of the other republics of thendorUSSR, will
make much of those last two. Despite current diffies over Ukraine
and Crimea, Russia’s mood of engagement with forAikes from
the Second World War has been carefully developed the 25 or so
years since the collapse of the Soviet Union. Comarnative medals,
to mark the centenary of the end of the War in per@he ‘Great
Patriotic War’), have been awarded to veteranhefArctic convoys
of 1941-45 (including to those RAF men who wenRiassia on the
very first in August 1941.This has been a sequence, with the first in
1985 and the most recent award in 2010. Anothefasned for this
year. More recently, after the British Governmeelented and
sanctioned the award of a specific campaign meHal Arctic Star,
for service in and over Arctic waters, Russia hasrded a full
gallantry medal (the Ushakov Medal) to those fewdred living
convoy and Arctic service survivors — including RbyNavy,
Merchant Navy, and Royal Air Force veterans.

Since 1999 there has been a Soviet War Memori@ritain. It
stands in the Geraldine Mary Harmsworth Park intBeark, a few
yards away from the entrance to the Imperial War sédum.
Ceremonies are held there three times a year: ameRérance Day,
Holocaust Day, and on Victory Day — which is 9 May the former
Soviet Union, based on the date and time of theasige of German
surrender in Berlin in 1945. These ceremonies wevelreath-laying
by diplomatic and military representatives of fornsmviet republics,
and of Second World War Allies, by the local MPgdbgovernment
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officials, and — most importantly — by veteransgjamisations. Recent
years have seen several hundred spectators jdméngarticipants.

But with this steady focus on the Second World Vdad recalling
the recent unveiling in the centre of Murmansk oh@morial to the
sacrifice of British and other Allies during thensmy campaign, we
might forget that the 1941-45 convoy system wasamtnnovation.
For in 2015 there will be another centenary toeaflon — the
November 1915 departure of a re-supply convoy fRaapa Flow to
Murmansk, escorted by the armoured cruiser HB@hegal The
background and the imperative for a supply missioRussia in 1915
was almost exactly the same as in 1941. Continuatio German
efforts on their Eastern Front served to dilutertipptentially fatal
pressure on British and allied forces in the WBgt1915, Russia had
lost over two million men and was desperately slodrtmunitions.
Britain and France, desperate to keep Russia infitiid, were
despatching supplies to the northern Russian pdridurmansk and
Archangel, and also to the Siberian east via Viagtiok.

But what started as a logistic support operatiecaime the victim
of mission creep, or — realistically — victim oktlway the world turns.
Fortunes of war, plus the revolutionary atmospherBussia, meant
that the entire Allied effort (Britain alone wadgmgbing an annual three
million tons of military stores by the beginning1#17) could not halt
a Russian exit from the War. Now came the needrétept those
stockpiles at the Russian ports: Germany could migkeof them as it
turned away from its eastern campaign. But whattexstaas a
protection operation slowly rolled over into a ctarrrevolutionary
strike against the Bolsheviks, with British forcesgaged across
Russia — north, south, east, and west. And thisdeasloping, almost
incredibly for those involved, as the Armistice wafgned in
November 1918.

The story of that departure from a fair numbethaf Principles of
War requires more space than is allowed here. Bus iworth
remembering, before turning to what was happeninthé southern
parts of Russia, that along that road in Murmajsk,a relatively few
yards from the recently-unveiled memorial to theri§i@e of British
servicemen in 1941-45, there stands another. tib ithe victims of
foreign aggression, during the ‘Intervention’ of1891920. Britain
probably has the biggest responsibility for thog#ims, and British
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airmen not least. They were just as active, ant gaslethal, down
south.

The Day We Nearly Bombed Moscanthe title of a book that
captures the RAF's potential for operational ‘réaduaring their
southern Russian deploymértiow so?

In the space allotted to me by the Editor | carprovide a fully
annotated and ‘academic’ account of every singexeiof all the
operational activity of the RAF in southern Rus$#at, in a series of
vignettes and extracts from official and unofficgalurces, | shall hope
to capture the extraordinary flavour of a periodaar Service's
earliest days, and — along the way — point tow#ndsurther reading
that will take the reader deep into the tribulasioand occasional
jubilations, of combat in an undeclared war. Itl a brisk digest of
some of the more memorable elements of some typiaetime life —
those endless periods of boredom and inactivitgkdm by occasional
moments of shock and awe. There will be referenicask to
contemporary or near contemporary reporting — argvtill mean the
occasional confusion of ranks and titles. In thdyedays after the
formation of the Royal Air Force, old RFC and RNASmMs were
often still used. This was very much the case @nftiither theatres of
war, especially those still ‘at it' long after tlend of hostilities in
November 1918.

So, back to the day the War ended — 11 Novemb#&8,18nd the
signing of the Armistice. Lots of justified reliahd celebration across
the home islands. Up in the Orkneys, the bells @ngn St Magnus’
cathedral in Kirkwall. From Royal Navy ships in tblese harbour, in
Scapa Flow, and further out at sea, massive sakgssfired. But one
ship load of troops — mainly from the Yorkshire Regnt, and nearly
3000 all told — was in far from celebratory moodhey were cooped
up awaiting sailing orders for their journey to vhansk. Their next
few weeks or maybe months — it wasn’t clear for omg they were
being deployed — held the prospect of fierce figgptin the bitter
Arctic winter. British forces — land, sea, and-ainad been in action in
and around Murmansk and the Kola Peninsula sincg M48, and
up the River Dvina from Archangel since August. hiligh those
Yorkshiremen didn't know it, they and their colle@g would not
leave Russia until October 1919. Which is why saynallage war
memorials bear the date 1914-1919. Some even Hi4-20 — and
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that is because of what was going to happen isdbé.

The British Government was attempting to managke tlaé¢
implications of the Armistice and the end of majmstilities. At a
Foreign Office meeting on 13 November, the Chieftha# Imperial
General Staff, Sir Henry Wilson, tabled a paper cvhhad three
options: withdraw all British forces from Russiahile attempting to
create acordon sanitaireto protect western Europe from the
expansion of Bolshevik ideas; take full militarytian to crush
Bolshevism in its homeland and thus generate digaily acceptable
Russia to hold German eastern ambitions at baytfandly, merely
offer material help to the ‘friends’, and then wdtaw. The friends?
These were the so-called White forces, a mixturehef Imperial
faithful, in slightly uneasy alliance with the regal Cossacks, and
under the leadership — in the south — of Generalikbe (formerly
Commander-in-Chief of the Imperial South-Westerony.

The discussion noted that Wilson's first two optowere either
militarily impracticable, or politically unacceptah or both. So the
next day the War Cabinet endorsed a set of desisibnilding on
Wilson'’s third option:

e Toremain in occupation of Murmansk and Archangel

« To retain the battalions and military missions iibe8ia and
encourage Canada to retain her troops there. T fpgrsuade
the Czechoslovak Corps to remain at the front befa rather
than seek repatriation. To recognize the DirectoaatOmsk as
thede factogovernment of Siberia.

* To establish contact with General Denikin in SoRtissia and
give him all possible assistance.

e To occupy with British troops the railway runningri Batum
on the Black Sea to Baku on the Caspian.

» To supply the Baltic states with military materialsould they
appear to be able to make effective use of sudstasse’

Of note, of course, is the identification of intational players in this
Russian story, all across the territory. Americamse involved, as
were Japanese, Australians, and Canadians, plasifrand Italians,
and Greeks. But the air combat in the south wag merch a British
affair; indeed, the first deployment of British a@issets into the
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Caucasus had been in August 1918, in support afisiuforce’.

Dunsterforce? This was the adopted title of a eserf
expeditionary probes into the southern Caucaswggruime command
of Maj Gen Lionel Charles DunstervileThey had begun in early
January 1918, and were the leading edge of Brifisid Allied)
responses to the difficulties that would be posgdhle exit of Russia
from the war. Armistice (between Soviet Russia &he Central
Powers) was signed on 15 December 1917. Peaceiaten began
at Brest-Litovsk on 22 December. The Allies muléidthis over, and
it was going to be a British responsibility since ‘spheres of
influence’ and responsibility zones agreement, esigon 23 December
1917, had given France areas west of the river @od, Britain the
Caucasus and areas north and east of the Caspian.

So, on Christmas Eve 1917, Maj Gen Dunsterville garrison
duty with the Indian Army’s 1st Infantry Brigade ¢ime North-West
Frontier) was issued . . . secret orders to reppArmy HQ at Delhi,
with a view to proceeding overseas on special Woikcan do no
better than to go into the opening chapters obhis record and quote
from him directly, as he sets out the precise nedésohis summons.

‘One of the big items in the deep-laid pre-waresohs of
Germany for world-domination was the absorption Asfia
Minor and the penetration into further Asia by mearf the
Berlin-Baghdad railway. When Baghdad was taken by t
British in March 1917, and the prospect of its page by the
Turks appeared very remote, the scheme for German
penetration into Asia had to be shifted furthertim@and took
the obvious line Berlin-Baku-Bokhara.

In this latter scheme it was evident that the Beurt
Caucasus, Baku and the Caspian Sea would playge [=rt;
and the object of my mission was to prevent Gerraad
Turkish penetration in this area.

Fate ordained that, just at the time that theidbrithwarted
the more southern German scheme by the capturagtidad,
the Russian breakdown opened the northern routdh¢o
unopposed enterprise of the Germans. ....... Tifi®w
Thilisi], the capital of the Southern Caucasus, was liteekall
without serious resistance into the hands of thersn and the
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capture of this town would give the Turko-Germamias
control of the railway line between Batoymow Batumi] on
the Black Sea and Baku on the Caspian, the enolynous
valuable oilfields of Baku, the indispensable maierof the
Caucasus Mountains, and the vast supplies of gmaihcotton
from the shores of the Caspian Sea.

The scene of conflict being too far removed framy af the
main areas of the war — Baghdad to Baku is 800smilé& was
quite impossible to send sufficient troops to nibetsituation.

The only possible plan, and it was a very sourg @ras to
send a British mission to Tiflis. This mission, oeaching its
destination, would set to work to reorganize thekbn units of
Russian, Georgian and Armenian soldiery, and restw battle
line against the Turkish invasion. The prospectsrewe
considerable, and success would be out of all ptigmoto the
numbers employed or the cost involved. It was ciitra and
practical.

The honour of command fell to my lot, and | setHawith
the leading party in January 1918.’

His 320-page recortlis a very good read, although the modest air
contribution gets only brief mention. That air elrhcame into play
during the second phase of the operation, aftestabortive attempt
to get from Baghdad to Baku in January 1918 wastifated at the
Caspian port of Enzeli, where the Bolshevik autiesi sent them
back down the road (helpfully supplying the fuel tieeir collection of
Ford cars and vans). The 55-strong party set upewa HQ at
Hamadan, in northern Persia, about halfway badkaghdad, and the
numbers were steadily augmented by the additiom @fumber of
small contingents of ground troops, plus a Martites100 Elephant
from B Flight of No 72 Sgn. So equipped, Dunstéeviklt able to
move his HQ back again, further north to Kasvirst 80 miles short
of Enzeli. The old adage about plans and first acintith the enemy
came into play about now — April-May 1918 — and theget was
changed from Tiflis, via Baku, to simply Baku, tdhwh the Turks
were now advancing rapidly. The next few months savariety of
what would now be hailed as examples of ‘jointerghd
improvisation. Naval guns were shipped overlanddsis of similar
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efforts during the Boer War) and installed aboaanmandeered
merchant vessels, thus creating the Royal Navy'spiaa Flotilla,
under command of Cdre David T Norris. He and Dunsgte were in
close harmony for the crossing to Baku, and th&g@adron aircraft
(by now two of the Martinsydes) were dismantled ahippped across
from Enzeli to Baku. They operated in reconnaissaneaflet
dropping, and bombing roles. Historical Societyrdali48 has Guy
Warner's account of RFC/RAF actions in Mesopotaimieyuding this
Black and Caspian Seas operation. Suffice to say the two
detached 72 Squadron pilots were decorated faor piagi in this small
piece of air force combat history. As a Supplemtenthe London
Gazetteof 15 July 1919 had ft:

‘The King has been graciously pleased to approvethef
undermentioned awards of the Distinguished Flyingsg,
conferred by the General Officer Commanding thetigri
Army in Mesopotamia:-

Lieutenant Moray Sutherland Mackay, 72nd Squadron.
Lieutenant Ralph Patrick Pope, 72nd Squadron (E Rur

During the operations at Baku between 25th August E3th
September, 1918, they flew continuously over thengyis
positions, bombing and machine-gunning from lowtusdes
with great effect, in the face of very vigorousefifrom the
enemy throughout the whole period.’

Much more developed — in both roles, missions, equipment —
were the operations of three more squadrons, allabipg on or over
the Black and Caspian Seas until 1920. In numeaiir, this means
a first look at No 47 Sgn. When the Armistice wigmed its members
were operating against the Bulgarians in Maceddnid.ondon, as
outlined above, support for the White Russians, aspecially for
their commander in the south, General Denikin, te&ing shape in
the planning staffs. Denikin had been active duthrglate summer of
1918, and had advanced across the Don region, m@auathwest to
advance on and eventually capture the Black Sdaopdiovorossiisk
on 25 August. This port would then serve as theygmbint for the
Allied aid that would start to flow in November. Dkin now
established his HQ at EkaterinodaoW Krasnoda), 60 miles inland
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from the port. A large British military mission,deby Maj Gen
Frederick Poole (who had been in overall commandhef Allied
intervention forces in north Russia, until disagneat with the
Americans over his alleged inappropriate politicahnoeuvring),
arrived in early December and joined the Denikin. HBY February,
Poole had been replaced by a Maj Gen Briggs, argiratomponent
commander had arrived — a Lt-Col Maunid.was immediately clear
to him that there was little he could do to help White Russian air
services. They were ill-equipped and lacking irhestasm. The aim
had never been for any British units to engageomlzat; they were
there to train and advise. This was the definedsionsof the tank
training school — also set up at Ekaterinodar, mopd with British
light tanks shipped out from England — but therieas had soon found
themselves drawn into operations, and this wa®tthé case with the
air component. Maund’s original role was to supsvia training
school, to be equipped with 50 or so RES8 airciaiftt they lost their
place in the shipping queue, and Maund — in nespefation — urged
the transfer of an operational unit to bolsterRussians’ air potential.
This was the impetus for the transfer of No 47 8gRussia, although
only half the squadron made the move, with full ptgment made up
by adding a flight from No 17 Sqgn. Coincidentaltile next major
RAF deployment to Russia, in August 1941, found N2 Sqgn
forming from a flight of No 17 Sqrbéja vuall over again.

On 16 April 1919, the first nine aircrew officeaad two engineer
officers were told off to leave their base at Ankogrand sail for
Novorossiisk. Two weeks later a follow-on contingéaft Salonika
and sailed for Russia. The acting command of thedepn was held
by Capt S G Frogley, hitherto of ‘A’ Flight, 17 Sapron® Full
command was about to be taken by Capt (Temp M&bpRshaw. He
was a Canadian and a highly successful RNAS fighitet with some
60 air combat victories over the Western Front, andistinguished
career ahead of him with advancement to air rand @woup
command in the Second World War. Maund’s call fctive service
from an air echelon meant that the non-volunteatustof the unit
would have to be modified. Maund had writfen:

‘Considerable difficulties were experienced, owiogthe men
being war weary and eager to return home for delisabon,
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and Russia in its condition was hardly the placalfscontented
Men.’

In fact, Collishaw found no shortage of voluntegsshe toured UK
in that late spring of 1919. Much the same had lbkeercase as the air
component for the Allied intervention in north Riassvas being
assembled in 1918. Ira Jones recalled the headypsatmere in
London, as old comrades met each other at the RIAB &hd made
sure each knew the opportunities for more flyingl dan. Jones
himself was easily persuaded by ‘Beery’ Bowman, dels an
exhilarating tale of what happened next, in ArcldnyThus, by late
April, Collishaw had gathered some 260 men (incigdien officers)
and travelled across Europe by train to Brindisgnt by sea across to
the Dardanelles, past Constantinople, and oveBlhek Sea to arrive
in Novorossiisk on 8 June 1919. The group movedvdod to
Ekaterinodar, and two days later an advance paftyoy train — with
dismantled aircraft on flatbed trucks — to movetaphe front around
Tsaritsin (later to be named Stalingrad, and lstiéir\VVolgograd). The
state of the ground battle at this time was beptessed as ‘fluid'.
The Whites were seeing the tide turn in their fayaithough still
under heavy pressure from the Bolshevik Reds. Ckssaops had
driven the Reds back along the Don and General yétanCaucasian
Army had decimated the Reds’ 10th Army and pushbddk towards
Tsaritsin. Support for the forthcoming White offereswould be the
primary role for the men and machines of No 47 Sgn.

But their move up to the front was entirely at thercy of the
inadequate rail network. It took ten days for theart carrying that
advance party (C Flight) to get up the line asasrGniloakaiskaya,
just over 300 miles from Ekaterinodar. Five airtrafll DH 9s — set
off also on 10 June and their fortunes were miXgHile four made it
to a half-way house at Velikoknayeskaya, the fiftade it only as far
as Dinskaya, only 20 miles along the route. Theystd its recovery
bears reading — the enterprising equipment offigentenant Dumas,
plus a small team, salvaged the machine and dpaick to base after
effectively disrupting the rail network of southwdgussia for a day
and a half! The main train party moved ahead to Zimovnika, that
took another day and a half. The four servicealbteradt were
intended to leapfrog and advance to Kotelnikova,awaited news of



86

the train’s progress. The retreating Reds had satashnumber of
bridges and the train did not arrive in Kotelnikawatil 16 June. The
ground was cleared as well as possible to providiecent landing
strip next to the station, but one aircraft brotse undercarriage on
landing. Then the rain set in, and although thesghserviceable
aircraft were bombed up, there was no operatiolyahdgf until 22
June. In the meantime, however, the salvaged Dii\g&d (Lts White
and Webb on board) and the entire team flew forv@idin the train
team at Gniloakaiskaya. One more landing accideduged the
complement to four, and on 22 June their first missvas launched.
The Reds were pushing the Whites back and the néiglch was
threatened. Despite the four crews’ eagernessttatghe enemy, the
weather had other ideas and they had to turn ackthe following
day the game was on again:

‘Three machines left at 10.30 a.m. with sixteent20and two
112-lb. bombs. The objective was the South-Easteilway
station at Tsaritsin. The machines arrived safelg Bombs
were dropped from a height of 5,000 feet, doing algento the
station buildings, rolling stock, and neighbourihguses. In
addition about a 1,00@ic) rounds were fired into barges on the
Volga, the station, on streets, and on some cava&gr
Elshanka

Leading this raid was the C Flight commander, G4g® Davis.
He led another three-ship attack on 24 June, whenargets were
barges on the Volga, and buildings around the esilatation. River
traffic was to remain a target since the Reds waieging basic
logistic supplies and also gunboats or armed rivatd up the river
from Astrakhan. Over the next five days at leastoaen bombing
and/or armed reconnaissance sorties were flown. Rbds were
withdrawing from Tsaritsin and being chased to mloetheast, with
considerable contribution from the squadron’s lgditesources.

With this withdrawal now appearing to be defini@Flight moved
forward to a landing strip at Beketovka, in the thatest suburbs of
the greater Tsaritsin area (it would later be theation for General
Paulus’ incarceration when the German 6th Army wafeated at
Stalingrad in 1943). The new base was operatiamah 6 July, but
initially only with three aircraft since Lt Reynadhad to make a
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forced landing shortly after take-off from Gniloddeaya. Targets
now would continue to include river traffic plusnlger range attacks
against the retreating Reds 120 miles northeakaatishin, together
with logistic parks at Tcherni Yar, down the Volgawards
Astrakhan.

On 11 July, Maj Collishaw moved up from Novoroskiito the
main HQ at Ekaterinodar, accompanied by seven effiand 179
other ranks. There had been great effort devotealssembling and
repairing aircraft shipped into theatre, thus hedpio keep C Flight up
to strength. As for the original moves, there wilshsige reliance on
imperfect Russian rail infrastructure and resourtesmove air
formations around. On 15 July Collishaw was tagkeahove B Flight
to the theatre of operations around Kharkov, ned&d0p miles
northwest. Five days later he was tasked to biegntback so that
they could replace C Flight at Beketovka. RenameBglight, Capt
Frogley’s B Flight carried out its first sortie @3 July, target Tcherni
Yar. Capt Davis and the original C Flight returnedekaterinodar. On
25 July, No 47 Sgn recorded its first air-to-aictery. Two aircraft,
pilots Capt Elliot and Lt J R Hatchett, were bongpitargets at
Kamishin when they were attacked by a Red Air Fdweuport
fighter. Hatchett manoeuvred to give his obserierd E Simmons
MC (another squadron pilot, flying as back-seabettis trip), a good
opportunity to use his gun. Fifty rounds sufficedsend the Nieuport
down, and although they themselves did not seeaitweaft crash,
Elliot and his observer Lt Laidlaw confirmed a draslose to
Kamishin.

30 July saw an operation that developed into #opmnee for any
later James Bond, Indiana Jones or — of cours@gl€d adventure:

‘Three machines, piloted by Captains Frogley, Asder and
Elliot, with Lieutenants Greenslade, Mitchell andidlaw, as
observers, carried out a bomb-raid on Tcherni Y&hne
machines came under heavy machine-gun fire frongtbend.
Captain Anderson and Lieutenant Mitchell were afiing to
take photographs of the bombing, and Captain El&atd
Lieutenant Laidlaw were acting as escort. Captandekson’s
machine was shot through the starboard main tamk ren
turned for home when he suddenly saw Captain Hliot
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Representative of the opposition — a Bolshevik pigu

machine going down, obviously in difficulties. Heetefore
followed Elliot down, and landed about a quarteraofmile

away. Meantime Elliot set fire to his machine araddlaw used
his machine gun against the Bolshevik cavalry wherew
approaching towards the British machines. Elliotl &midlaw

were, however, picked up by Anderson. Lieutenantchill

came home — a distance of 110 miles — standindheriower

plane, with his thumb blocking the hole in the pketank. The
machine got off the field just as the Red Cavalryivad.

Captain Elliot and his observer were thus savenhfilee hands
of the very troops on whom the attack was made.y Tied

been shot down at 1,500 feet by fire from the gdyuout,

although Captain Anderson’s aeroplane was als@leth he
went down to Elliot’s help without hesitatiot.’

This particular exploit resulted in Elliot receig a Bar to his DFC.

As recorded in the supplement to thendon Gazettef 1 April 1920:

Flying Officer William Elliot DFC, 47th Sgn (RASC)

On the 30th July, 1919, whilst on special duty fbe
Russian Volunteer Army, Flying Officer Elliot wabat down
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about five miles behind the enemy lines. He thembithe
crashed machine, and kept off the enemy cavalrynaghine-
gun fire until rescued by another machine whictvfte his aid.

This gallant and highly skilful pilot has carriedt forty-five
long-distance raids over the enemy lines duringréod of four
months, and has been continuously on active sersicee
August, 1917, during which period he has taken paninety-
five raids, and brought down six enemy machifies.

Not unreasonably, Anderson and Mitchell (listedtivat same
supplement, respectively, as ‘Flight Lieutenant &@ierver Officer,
‘C’ Flight, 47th Squadron.’) were awarded DSOs. {Ttitation bears
examination for one detail, where it states:

‘The risk involved in attempting this gallant rescwas very
great, as had any accident occurred in landingfdtes of all
four officers can only be conjectured.’

Ira Jones, in hisAir Fighter's Scrapbook affirmed that the
Bolshevik authorities had singled out aviators dpecial treatment if
captured: crucifixion as a minimum, and with aHiftail through the
most tender part of the anatomy for added valueddldbt Anderson
was honoured and pleased to receive special mentiamespatch by
General Baron Wrangel, GOC the Caucasian Army, thlesaward of
the St George’s Cross (3rd Class), but far happidave avoided the
Bolsheviks special award.

July’'s end and August's beginning saw no reductionthe
squadron’s efforts. Gen Wrangel's focus was on tiker traffic
coming up the Volga from Astrakhan, and the squadi®v regular
missions against main concentrations and logistinsfer points at
Tcherni Yar and Staritska. The Bolshevik/Red Airrdeo had an
airfield at Tcherni Yar and occasional air-to-asntbat was part of the
operational work for the squadron. Lts Hatchett aBidnmons
(previously mentioned) were thus engaged on 25 siidwt with a
gun jamming they had to break off inconclusiveliwe~days earlier,
another Red Nieuport attacked the DH 9 of Lt Cronihose observer
(Lt Mercer) brought down the attacker after foucleanges of fire at
between 50 and 100 yards range. These four wesealse awarded
DFCs for their operational successes. By the tilvee deployment
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B

Flt Lt S M Kinkead at Beketovka with one of No gi’'SCamels
wearing the markings of the White Russian forces.
ended, No 47 Sgn’s aircrew had been awarded fo@<)8ne bar to a
DFC, and ten DFCs. One of the DSOs was to Flt IM Kinkead

DSC.

This draws out the changing nature of the squasirosle and
equipment. While much was going on in the air, baxkthe
Ekaterinodar HQ squadron commander Collishaw wapikg the
pressure on to maintain a flow of serviceable aftcat the front.
During August, twenty-one machines were either rmabdad or
overhauled for service. Some DH 9s were shippdd iNovorossiisk
(on boardArk Roya). They had been sent by rail from Baku (after
Caspian Sea service with No 221 Sgn - see belovwBatmm for
onward shipment. But in the following month a batwhSopwith
Camels arrived, shipped across from their Aegeae lmd Mudros.
They were not in good shape but four were made &dirviceable,
and were to form the basis of Kinkead's B Flighinkead, South
African born, had been a highly successful RNAStpiand would
serve again with Collishaw in the early 1920s. Heswilled during
the work-up for the 1928 Schneider Trophy race. Blisry has
recently been written by Julian Lewis MP.

First blood to the Camels was on 30 Septembernwiekead —
escorting a DH 9 reconnaissance sortie over Tché&ni Two Red
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Nieuports came up and Kinkead shot one down, imoMolga. The
squadron was using a forward base at Kotluban, hnedt of
Tsaritsin, giving the B Flight Camels, with thelraster range than the
DH 9s, the chance to get among the Red rear echakthey moved
towards the city. From there Collishaw had a pdirag-to-air
successes as well as joining in a series of sgaditacks against a
major Red cavalry attack, inflicting huge casualtieone ‘body count’
suggested 1,600 dead. But he then fell sick, wagndised with
typhus and evacuated by hospital train, initiathglk to Tsaritsin, then
intended to make for Ekaterinodar. But when thentstopped at a
village along the line, he was in such poor shapetie was taken off
and — according to one piece of the unofficial rdcelooked after by
an elderly Russian lady, then placed into a Rudstapital. It seems
the British authorities rather lost touch with waéie was!

The hectic pace of operations, and the inevitaptead of news of
the squadron’s activities, now caused a changelitigpolicy for the
RAF’s operations. Jones’ bookyer the Balkarjslogs the output for
September: 135 hours and 20 minutes of operatisoidies; 11,622
Ibs of bombs dropped; 8,150 rounds of machine gumuanition.
October's numbers were considerably more: 228 hand 50
minutes; 37,206 Ibs; and 14,000 rounds. But thenth-arrived Head
of Mission (Maj Gen Holman, replacing Lt Gen Briggsn one of his
many visits to the Kotluban base, gave them thesnévat the
squadron was effectively to disband and be mergéd tive training
mission. Only volunteers would remain (and virtyall00% offered
their services) and their operations would be regbas being by A
Detachment of the Training Mission, now under operal command
of Maj J O Archer. And the operations were moremse than before,
regardless of the title of the unit. Typical of theriod are these two
DFC citations from théondon Gazette

Observer Officer Roger Addison MC, ‘A’ Detachmesth E
Lanes R).

Displayed conspicuous ability on 10th October, 1989
Tsaritzin, when about forty vessels, armed with katids of
guns, broke through the Volga defences north oftoinan. He
descended on three occasions on that day to veraliitudes,
and, dropping his bombs with precision, inflicteckaky
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casualties on the enemy, although subjected to fierge fire
from them.

Flying Officer Arthur Hilton Day, ‘A’ Detachment (@
Cheshire Regt).

At Tsaritzin, on 10th October, 1919, when the lafigélla of
Bolshevik vessels broke through the Volga defendss,
descended to a low altitude, and, by means of boamus
machine-gun fire, materially assisted in the congpteut of the
enemy ships which subsequently followed. He hawqutoa
gallant officer in every situation, and was woundea the
occasion above referred to.

Once again, we see the cross-over of aircrew roeléddison, the
‘observer officer’, was in the front seat for thight (and others on
the record). A few days later, the Reds managedetassemble a
small fleet of armoured and gunned barges and athipping, with
the aim of bombarding Tsaritsin. Flying Officer Bley led a gaggle
of DH 9s into an attack, and got a DSO for his ézaldip:

Flying Officer Sydney Gilbert Frogley DFC, ‘A’ Dathment
(3/R Berks).

A fleet of about forty Bolshevik vessels, armed hwiall
descriptions of guns, having broken through thenefs of the
Volunteer Army, commenced a bombardment of Tzar(zic).
Flying Officer Frogley led a formation of machinea 15th
October, 1919, and at a height of 1,000 feet drogpe bombs
with such effect that the fleet was dispersed, s¢veessels
having been destroyed. During a period of four rsnthis
officer has rendered invaluable services in Soutbsia®

On 17 October Capts Kinkaid, Burns-Thomson andy bambed
an artillery battery, putting it out of action. Bhirio maintained a
steady rate, flying their Camels each day untitober, invariably
against army targets, while the DH 9s of the oflights maintained
their pressure on river traffic. Thus Capt J W Biggon and his
observer, Lt E G T Chubb, had three days of attaidsions against
Volga vesseld’ Steady success was marred on 24 October by the
death of Capt Keymer and his observer Lt Thomp3tmir bombs
fused early and exploded as they took off, killthgm instantly. And
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to add to the complications of front-line operatiphoth Col Maund
(who was about to be advanced to acting brigijliand General
Holman were visiting, and over the next three dapsild insist on
being taken up on standard bombing missions, attgakver traffic
north of Tsaritsin and Dubovka.

But by now, Denikin and Wrangel were stretchingydra their
supply lines, especially in the push towards Moscand from the
beginning of November, the Red forces were abledtaim their lost
ground. In the increasingly poor weather, and @uhcertain tactical
position across the various fronts, the activitésd7 Squadron lost
momentum. But the variety of their actions, and dthallenges of
maintaining their entire operation with the userailway traffic —
trains to live in, sleep in, feed in, carry theceaft from landing strip
to landing strip; trains, towards the end, to hax&a carriages and
wagons hooked on to carry the refugees fleeing fréme
unpleasantness that the Bolsheviks were promisiggve all those
involved a unique set of experiences. The meangeh the various
support trains and their personnel ranged acrdsthalDonetsk —
Mariupol — Rostov region, recently ravaged by thas$a-Ukraine
conflict. Collishaw, returned from sickness, resdmmemmand during
this chaotic phase, and was himself active up ® l#st days of
operation at the end of March 1920. Those final fmonths— until
the evacuation of the entire British Mission stauetwith its close on
2,000 personnel at HQ and the various traininggpetational units
require book-length treatmént

Since that space is not available here, it remaitg to note that
the Red Air Force had been forced to move aircfaftn the
Astrakhan area to cope with White and British &$aagainst their
concentrations around Tsaritsin. They could afftrddo that, since
they were no longer under pressure from the Brigishsquadrons at
their Caspian Sea bases. Which ones were these?

They were Nos 221 and 266 Sgns. No 221 Sgnwas 8/DH 9A
unit, formed on 1 April 1918 from D Squadron of RdVing, RNAS,
initially at Stavros in Salonika, moving later toubltos, across the
Aegear’® No 266 Sqgn had Short seaplanes, and also stastel a
gathering of RNAS Flights at Mudros, on 27 Septamt#l8. The
two squadrons’ whole sequence can be best follawelde narrative
already citedGone to Russia to Fightbut there are some remarkable
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diaries and logbooks within the RAF Museum collectifrom which
| shall draw some extracts to give the flavour af w the Caspian.

Since it is the most complete, | shall open wigmis from the
logbook of John Archer Sadl&rHis adventure begins on 16 August
1918 when he is appointed OC RAF Contingent HE®press
before going on leave until 16 September. The ahigpbaccompanying
convoy left Plymouth on 26 September, and with pcatls in
Gibraltar and Malta arrived in Mudros outer harbouar12 October.
DH 9 and Camel airframes were discharged to Lemiibg. next
month is spent on air testing the various seapjaioesexample he
was airborne on 1 November in a Short 184 seapldtie 260hp
(Sunbeam) engine, serial 2813. On 10 Novembempressleaves
Mudros and, as the first large ship though the Bxaetles for some
time, makes safe passage to San Stephano Baye evetitern edge of
Constantinople. More reconnaissance and inspeatibrpossible
seaplane bases precede an early-December retvludoms. On 3
January 1919, he is ‘. . . confirmed in the raniCaptain RAF.” And
at the end of the month he “. . . took over commahdalikna Air
Station from Capt Wright.” This was the seaplanseban Mudros,
and on 1 February he ‘. . . handed over commanihbkna seaplane
squadron (266 Sqgn RAF) to Maj E Beauman.’ In tHerfahness of
orders of the day, his log book now records thattlom same 1
February he ‘. . . took over command of 437 Flighissian Draft
(changed into 266 Squadron 62 Wing).” And with fingt part of that
draft he set sail from Mudros on HMEhgadine(like other seaplane
tenders/‘aircraft carriers’ of the day, a convert®duth Eastern &
Chatham Railway cross-channel steam packet), lgawn 18
February and arriving a week later in Batum. Aditte-organisation
then took up the next ten days, but with time a@dd for the Ball at
the Russian Club — no further details provided. WMihen and
machines appropriately loaded, the draft left Batioyntrain on 6
March, passed through Tiflis overnight 7/8 Mardirotigh Baku 72
hours later, and on the morning of 12 March finallyived, some 200
miles north-west of Baku up the Caspian coasthatsmall port of
Petrovsk (now Makhachkala — capital of the Dage&eapublic, with
nearly 600,000 population.)

No 221 Sgn had been quicker on the draw, and alezady there
at Petrovsk, and had already seen action. Theigress followed
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No 221 Sgn’s DH 9s being erected at Petrovsk idgn1919.
(RAF Museum P12291)

much the same route and pace as that of No 266 t&gn; under
command of Maj John Oliver Andrefs- they had left Mudros on
another seaplane tender, HNRSs/iera on 30 December 1918. With a
short stop in Constantinople, the party arrive@atum on 3 January,
where the offload and reload on to train was coteglevithout major
incident. Arrival in Baku on 9 January and at Petkoon 12 January,
where the train was pulled up on to a siding atettige of the airfield.
Aircraft erection was started immediately, but atke building of
screens to protect against snow; there were noangangirst problem
was the difficulty with the liquid-cooled engine$ the DH 9s —
starting was a perpetual problem. Maj Andrews hé&l gersonal
Camel, and its air-cooled Bentley engine gave oblpms.

The main task of these squadrons was to be thgodupf British
vessels of the Caspian Flotilla, and thus deniabmérations to the
Red fleet based principally in Astrakhan, but adperating out of an
Eastern Caspian port, Fort Alexandrovsk (now Fdrévshenko, a
base for the Kazakhstan Navy). The British Flotihad started
operation during the Dunsterforce operations mestioearlier. Still
under Cdre Norris, the flagship was the HM&iger (previously SS
President Kruger a coastal freighter with some passenger
accommodation), with some nine or ten other vessadsall. To add
to his command, Norris had asked for a dozen Clol&ttor Boats
(CMBs) to be sent up by train from Baku, and theseied a single
torpedo each plus twin machine guns. Finally andiiegghter, the SS
Aladar Youssangffwas converted into a seaplane carrier, for use by
No 266 Sqgn.

The commander of 62 Wing was also on the moveyiriga
Lemnos for Batum in early February 1919, aboardraroconverted
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The SSAladar Youssanofivith a pair of No 266 Sgn’s Short 184s

(wings folded) on deck between the bridge anddiveard mast.
(RAF Museum P1341)

railway company steamer, the London and South We®failway's
formerPrincess Ena This was Maj (Temp Lt-Col) Frederick William
Bowhill.?® Bag carrier, and tasked with the setting up ofdéaplane
base, was a Lt C N H Bilney, whose unpublished niefooioted in
Smith’s Gone to Russia to Fightlescribes his boss as ‘. . . a shortish
red-faced man with bushy ginger eyebrows, outwaadijtle brusque
but with a heart of gold and a great gift of leatigy.” Their progress
across the Caucasus was slow, leaving Batum eubntvith four of
the CMBs as part of the train’s cargo, and afteetin Baku, arriving

in Petrovsk on 1 March.

By this time No 221 Sqgn had been in action, witine effective
sorties flown in the first week of February. Tagyetere Red ground
force concentrations and railway logistic areasmBs were dropped
on Kizlyar, 120 miles northwest of Petrovsk, arndan the week the
focus was on Grozny (target for the Germans in 1% more
recently under assault in the Russia — Chechny#ictoof the 1990s),
as the White forces advanced on the town. Furtkifirirs range
demands were attacks the same day on Naurskaydy west of
Grozny, a major road/rail/river confluence, impottdor the Reds’
logistics. Rail track was destroyed and trains itktaBut this was not
without loss and two aircraft were lost to grouird fHluring these low
level attacks. Fortunately both crews were ablevade capture and
return to base. It was clear, however, that therair at Petrovsk had
insufficient range to attack Astrakhan. So Maj Aewls used his
Camel to carry out some reconnaissance, looking ddvanced
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One of No 221 Sqn'’s original batch of DH 9s shippefiom Mudros
in 1919; D2803 did not last long, being written byf Capt J W B
Grigson and Lt O R Gayford on 3 February. (RAF Musd?12286)

landing strips, while one of the squadron DH 9s &dabk at Chechen
Island, which was off the coast some 100 milesmoftPetrovsk, and
could — if useable — take about a third off thegerequirement. In the
event these efforts were inconclusive, mainly asesult of poor
weather impeding any decent view of terrain.

But Capt Sadler and his draft arrived on 12 Malshwhich time
the officer Bilney had sorted out some accommodatiod shelters
for the aircraft. He had also had installed a dkksrane for lifting
the seaplanes in and out of the harbour. No 221s$ajd 9s do some
desultory ‘showing the flag’ flying, but there isttle effective
coordination with the White command structure ametefore little or
no coherent targeting. A further Chechen Islandmaaissance was
carried out and the result — although noting thatisland was iced up,
making sea re-supply tricky for the time being swiaat the landing
area looked to be useable. Thus March came to énagead the only
really positive element was that Cdre Norris hashdhed the so-
called Centro-Caspian Flotilla, a group of smalmad vessels
operating out of Baku. He had employed those naslywed CMBs
with their torpedoes, and then took over threehef temaining Red
vessels to add to his own holdings. These wereamed HMS
Windsor CastleDublin Castle andOrlionoch, the latter being later in
use as a replacement seaplane carrier in placehefAtadar
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March 1919- Capt J A Sadler and Short 184 N9085 of No 226 Sgn
being hoisted out for the first time at PetrovékAF Museum P1337)

Youssanoff.

April 1919, and Capt Sadler’'s logbook now showgutar test
flying of his charges, showing them for example‘@kort Maori’
serials [N] 9078, 9082, 9085. Maori (sometimes &mygas Maori IIl)
is reference to the Sunbeam 260 hp Maori engine2®w@pril, the
first flight of N9081 got off to a bad start. Théagio is from his
wonderful photograph album, held at the RAF Musétadler and
Bilney had to make many improvisations to ensure $hquadron’s
operation from on shore. A manuscript note in theh&r photo
album, showing him and his aircraft N9085 beingsted off the dock
and into the water, states that ‘In order to geat machines in the
water at the shore base at Petrovsk, in Daghestahad to build up
the rails on which the crane ran on sleepers, $0 gst the necessary
overhang.’ Nobody said it would be easy!

It certainly wasn’t for Maj Andrews, who contradteyphus while
on a ground reconnaissance north of Petrovsk. Hg iwwealided
home. But his squadron continued to attempt opmratias April
arrived. Planned use of Chechen Island as a réAgelnd re-arming
base was frustrated by bad weather on 6, 7 and r8. Amother
attempt on 14 April was again only partially suatek since although
the fuelling and arming was completed at Chechiemds bad weather
forced the four DH 9s to turn back when still sodistance from
Astrakhan. Success was finally achieved on 21 Apsilthe ice began
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to clear from the Volga delta, and Red ships begawventure forth
into the Caspian. 221 Squadron’'s DH 9s found sévaeets of

opportunity’, and returned safely. Flight duratiomsre in excess of
four hours, and total distances covered were uf6@® miles, with

over three quarters of that over sea — no meargfean the virtually

total absence of any quick reaction search andieesaft. But on a
later sortie, one aircraft was lost to engine failuover land, and
another squadron aircraft went out and droppednsatio the crew,
who made a successful 50-mile walk back to base.

Early May saw no real improvement in weather,frought strong
rumour that Red contingents were approaching Petrend attacks
could be expected. Sadler's logbook, for 4 Mayords: “Action
Stations”. Evacuate billets 0430. Rumour of 3000tdra.” False
alarm, maybe, and an airborne reconnaissance shogvsiyn of the
rumoured force. However, a British soldier waseklllby a grenade
the next day in the port complex. Sadler had amogirake-down
flight of one of the Maori-engined seaplanes (N90&® 06 May and
a week later the carrigxladar Youssanofet off for Chechen Island.
They arrived in the evening and the following mamBadler, and the
Youssanoff'sskipper, Lt Chilton DSC RNR, went on board the
flagshipKruger for a tactics talk with the Commodore. The restds
a foray involving six of the Flotilla’'s vessels:afiship plus the
seaplane carrier, together with the CMB-carriedinburgh Castle
and Sergieand the armed merchantm@sia and Emile Nobel They
were to rendezvous near Kulali Island, north oft Fdexandrovsk, for
what Sadler noted in his logbook was to be the xAfalrovsk stunt’.
On 15 May Sadler notes being on watch from 020040, with first
sight of the enemy at 0520. Frustratingly the weattas too rough to
launch either CMBs or seaplanes. But the appearahtiee British
force made the Reds turn tail and head away norttsydeaving
behind a couple of barges loaded with fuel. SasllEgbook reads:
‘One barge was set on fire by first shotkshile Nobeland other was
hit 4 times below water line bruger and sank gradually. Crews of
both barges were taken off before sinking samee iféwval report has
some more detail, which it is difficult not to iode for its
entertainment value.

‘The second barge, which was flying a flag of trusas dealt
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with by the Kruger. The Asia took up a position ahead and
pumped out oil, as there was a sea running, anthger
anchored as near as possible and took off the geparatory
to sinking the barge. At the last trip the firgdtenant
(Pitcairn-Jones) was told to haul down the flagra€e, which
proved not to be a flag at all, but a pair of urg@ments
belonging to an old lady of 60 who was one of theacof the
barge.”

So much for the seaplane pilots’ excitement. Bmaplanes were
still actively trying to overcome the weather, witlhodest success.
Four DH 9s left Chechen Island on 10 May and fosimigping targets
in the main channels through the Astrakhan dettdl@gilny, barge
traffic was hit as well as the seaplane statiooressheds were set on
fire at Harbay. On 14 May, a first attack was aatrout by a newly-
arrived DH 9A, operating from Petrovsk. Six 9As hesn shipped to
Batum, onArk Royal in early April, and then carried across by rail.
With its increased wing area, and more reliable @msiderably more
powerful engine, there was now a chance for maezilility and
capacity in both range and bomb-load. On this e@nti armed tug and
barge were bombed and driven ashore. But on 15 fdayDH 9s left
Petrovsk for Chechen Island. One crashed and buonethnding,
killing the crew, Lts B E Nelson-Turner and G E de@son. This gets
a mention in another diary of one of these menfriam home in a
strange war: air mechanic Miles Henry Cox, of 22{u&irorf® His
entries are laconic and economical. | must quog @mntwo, with his
having arrived in Petrovsk on 20 January:

23 Jan — Cold, wet, windy. News received that Emdjldad
declared war on the Bolsheviks. Nothing speciahdoiThat
latter phrase soon becomes simply ‘NSD’ in latéries).

03 Feb — 2 machines crashed on drome and anotleewibh

Lts Macdougall and Loughborough missing.

04 Feb — Now reported machine missing yesterdahegnear
Grosni(sic). Plt and obs safe.

05 Feb — Lts Leaman and Dingle crashed on dronw Phtry
and Bartlett missing. Now safe.

09 Feb — slight mutiny of troops.

30 Mar — had first dip in Caspian.
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And so:

14 May —DH 9A bombed tug and sank it near Harbay.

15 May —High SE wind. 4 machines left for Chechknrashed
and pilot Lt Turner and obs Lt Jemmeson burnedédatid at
Chechen.

21 May —buzz about going home.

22 May —Lovely day. Action off Alexandrovsk. 8 lkitl on
Emile Nobel. 7 enemy ships sunk.

That was how it seemed to the fellows on 221 sauadBut for
No 266 Sqgn it had been a day of extreme exertisnpat of a
combined operation to neutralise the Red Caspiaratipns. After
the sinking of the barges on 15 May, there wereuple of handling
accidents to theYoussanoff'sseaplanes and she sailed back to
Petrovsk to get replacements or repairs. Back thighflotilla, on 20
May Lts Thompson and Bicknell bombed the port atxahdrovsk.
To keep the maintainers busy, Lts Morrison andtRraished 9079,
‘making a climbing turn at 200 feet with a dud emgyl Sadler notes
that he aborted a sortie on 20 May (in 9080) bexafisvater in the
petrol, jettisoning bombs on the return flight. Netay, same again,
taking off at 0415 but back alongside by 0445. As remarked:
‘Beautiful day for flying. Very bad luck.” But thaafternoon it all
started to come together, and at 1515 he took uiff ki Kingham as
observer and found the Caspian flotilla bombardivey port facilities
and shipping at Alexandrovsk. He attacked the gusigh at the
harbour entrance, and machine gunned other shipbutilings. Then
came 22 May, and with what seems to have beenrtlyeserviceable
aircraft (9080) the squadron spent the day attgckifexandrovsk.
Sadler's logbook notes that he was mentioned ipatebes, as is
confirmed in the following extract from Rear-Adniir8lack Sea’s
Despatch on Caspian Sea Operatfdns:

‘The following despatch has been received from Bwar-
Admiral, Black Sea, on the action in the Caspian 8& Fort
Alexandrovsk, on the 21st May, 1919:

[. .. ] have the honour to call particular atten to the
services rendered by the following officers of tReyal Air
Force who between them carried out 5 raids in eaglane on
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the same day with excellent results, and attematsikth, and
also the services of Lieutenant Chilton, RNR, comdiag ‘A
Yousanoff’, for his able handling of the ship andjanisation
which allowed this to be done.

Pilots
2nd Lieutenant Howard Grant Thompson
Captain John Archer Sadler
2nd Lieutenant Robert George Kear Morrison

Observers
Lieutenant Frank Russell Bicknell
2nd Lieutenant Frank Leslie Kingham
2nd Lieutenant Henry Godwin Pratt’

23 May was to be the last day of 9080’s war. E#rht morning,
two Red destroyers had been in gunfire engagemithttiie Caspian
flotilla, and the seaplane was launched to joirbirt,fog set in and the
seaplane was put down, having signalled its posit®Youssanoff.
Sadler taxied the machine for over two and a halfré until one of
the fuel tanks ran out, early afternoon. Whild siil the move on the
other tank, the sea swell and the weight imbaladropped the tail
into the water and elevator and rudder were tornTofe machine then
turned over, with Sadler and observer Kingham hamgin to the
floats. They were eventually spotted by HMSa, still clinging to the
one remaining float, and picked up in the evenih@4 May, after
over 24 hours in the water. Sadler returned toowskr and with
Alexandrovsk effectively emptied of Red warshipse tfocus was
more on Astrakhan and the Volga delta, to which gtevivors had
retreated. Thus more work for the DH 9s and 9AS@R21 Sgn.

Cox’s diary records raids on targets ‘in the mauitthe Volga’' on
26 and 31 May. On 06 June he again records a:

‘Lovely day. Left Petrovsk for Chechen on DH 9A3a00 pm,
arrived 4.10. Pilot Capt Keymét.Lovely flight. Course along
Uch Peninsula. Chechen small sandy island abowsglmiles,
off Uch Pen. Village on island. Houses built of wloo
Rendezvous for Caspian fleet behind Chechen.’

He was to remain on Chechen until 4 August. ‘Gedggrth’ will
confirm that it is indeed a small sandy island & tday there appears
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One of the DH 9As ,E764, operated by No 221 Sqn.
(RAF Museum P12305)

to be nothing but sand. Raids against Astrakhaa saegets were
carried out from the Island and from Petrovsk dytime rest of June.
On 16 June, Lts Mantle and Ingram were forced daamaged by a
Red Nieuport. They set fire to the machine andngited to evade,
but were taken by Red cavalry and sent to Moscowrs®ners of
war. They were repatriated in April 1920. One ftiglas detached and
deployed north to Lagan, on the coast about haltveywveen Chechen
Island and Astrakhan. As well as for bombing sertithese aircraft
were used as messengers between advancing Whitetelas they
approached Astrakhan, landing alongside troop cofurmand
transferring sitreps.

Seaplanes of No 266 Sgn maintained desultory bagniaind
reconnaissance missions, with occasional incidetégpt Sadler had
been off sick with malaria for much of the monthut bvas back in
command in time to launch Lts Thompson and Bickime8082 on 28
June. They found the swell too much and droppedadrikeir 112Ib
bombs to lighten the aircraft and give it a betthance of getting
airborne. Unfortunately the bomb exploded (‘Obsust jcheck the
jettison safe switch!) and blew the aircraft inffhd@he two survived
with light injuries. Machine a write-off.

July saw No 221 Sqgn continuing missions in diaghport of the
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battles around Astrakhan. Meanwhile, No 266 Sqgn &athange of
style when theYoussanoffvas sent back to port for a major boiler
overhaul — it had been steadily losing pressure lamer-way speed
was falling to a useless near-zero. The CMB delpipt@rlionochwas
brought in as replacement and returned to the rlcoperating area
on 17 July, with two seaplanes aboard. Capt Sadiér.t McCughey
took those two airborne on 18 July but got losthe mist on return
from a bombing sortie along the coast near LagaeyTbeached the
aircraft and spent the night in a fisherman’s gmtareturning to the
carrier the next day. On 24 July an armed recoraat® sortie was
airborne and had engaged enemy shipping with boamzs gun
attacks. Return fire hit Sadler’s aircraft and resviorced to put down
about 15 miles off the coast, being eventually wwmck to the
Orlionochby a CMB.

By now, Col Bowhill was under orders to withdra@ @ing by
the end of August, mainly as a result of malaria ather fevers
afflicting many of his men. But while missions cowied for both
squadrons, the pace was slackening although intsidemtinued to
focus the participants; minds. Lt Lynch had to atmanhis DH 9A on
10 August, force-landing it southwest of Chechéanid on his return
flight to Petrovsk. He and his observer made thay home safely,
with food dropped by another squadron aircraftribet day. No 221
Sgn’s last raid was on 12 August and the run-doww mnoved
quickly. DH 9s were handed over to White air foetements, but the
serviceable DH 9As were dismantled and moved by txad ship via
Baku, Batum, and Novorossiisk to then go forward jon 47
Squadron, together with a number of pilots who talinteered to
continue in Russia. No 266 Sqn’s assets were simildispersed,
along with the @ionoch and the rest of the Caspian flotilla vessels,
all handed over to the Whites by 28 August.

Sadler’s diary had noted, on 18 August, that ‘@eldBowhill, 221
Squadron, and 266 Squadron except self, Spalt@h5anen, left for
Constantinople via Grozny and Ekaterinodar.” Boiihikrstwhile
bag-carrier, Capt Bilney, described an effusive dfus send-off,
noting the * . sight of our beloved Wing Commandbeing
embraced and kissed on both cheeks by the locati®ugeneral.
Ginger Bowhill was the last man in the world to@nanything of this
sort.’



105

A slightly scary image of Air Chf Mshl Sir
Frederick Bowhill who, as a Major (Temp
Lt Col) and later a Wing Commander, was
OC 62 Wg in the Aegean and then South
Russia in 1918-19. (Air Historical Branch)

Bowhill's carefully handwritten note
book containing what are presumably drafts
of all the reports he wrote on finishing his
command, plus copies of all the
interchanges between himself and the
various White Russian commanders, makes vigorowea br
recognition for his men. | quote from the last paa@h of his report
to Senior Naval Officer Caspian, dated 23 July 1919

‘I submit that when any recommendation for awawich |
may put forward are being dealt with, full consat@n may be
given to my remarks above on the work of the RéyalForce
units operating in the Caspian area, as | feehgtyothat such
awards will be fully deserved. Further | would haviaken into
consideration that these men were having a verghréime on
active service under arduous conditions. | wouta gdoint out
that with the exception of six men, none were vtdars and a
large proportion of them were eligible for demadalion from
the very beginning, but had to be compulsorilyiretd.*°

There were indeed a number of awards, some of whave
already been cited. Russian decorations prolifdraé@en more
vigorously. Ira Jones was positively dismissive:

‘Medals are apparently two a penny in this warldved get a
Distinguished Flying Cross for shows which weresidared as
‘all in the day’s work’ in France. As for Russiapabrations —
they are bought in the shops.’

He is no doubt entitled to his view. For the méthese squadrons,
the more important feature of life was to be a safd expeditious
return home. Air Mechanic Cox (who had entered RNs&Bvice on
19 June 1917) left Petrovsk on a Russian steamé&bdkugust 1919,
in the company of a bunch of soldiers from th& unjabis. From
Baku, the train journey followed the standard roimeugh Tiflis to
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Batum, and the next ship was the [48gdalena out of Batum on 23
August. Time for some R&R with others from 221 Sdypaa in
Constantinople, before boarding HMRose and departing on
2 September. With stopovers in Salonika and Makbaalrived in
Marseilles on 12 September, thence by train thrdugin, Paris, and
Amiens to get to Boulogne on 14 September. Acro$otkestone the
next evening, and various transport foul-ups enle¢ethe rest of the
journey before arrival at Halton on 16 Septembeis Hiary is a
perfect embodiment of the ‘administrivia’ of finisky an operatior’

19 Sep: saw demob officer; nothing doing; 20 Sepgward; 21
Sep: NSD;

22 Sep: paid; 23 Sep: NSD; 3p: filling in paper; 25 Sep:
DEMOBBED. Left Halton camp 4.0 pm; 22 Oct: discledg
from today; 23 Oct: transferred to RAF Reservehin date.

Job done. For Capt Sadler much the same prognedseaving
Petrovsk by train on 27 August, he arrived in Neogsiisk on
29 August and went aboard HMGrafton but before departure on
31 August moved on to therincess EnaVia Crimean ports of call
they reached Constantinople on 4 September, and afianto and
Naples got to Folkestone on 16 October. In his ¢aseontinue a
career that lasted until retirement as a groupaaptn 1 January
1942. It included deck landing trials off Malta 1924, using HMS
Argus which was the carrier that took 151 Wing's Huanes to
Russia in 1941. More of thd&ja vuabout to happen?

Howsoever, his story, and Cox’s, and all the otienen’s, have
combined to capture a short and often violent segroé Royal Air
Force operational endeavour, undertaken as theicBecame into
existence. Undoubtedper ardua ad astra

Notes:

1 See ‘The Royal Air Force in North Russia’ by Adre Phil Wilknison inRAF
Historical Society Journal 3¢p92-105.

2 Dobson, Christopher & Miller, Johrithe Day We Almost Bombed Moscow
(London; Hodder & Stoughton; 1986).

5 TNA CAB 23/8, cited in Kinvig, Clifford; Churchill's Crusade (London;
Hambledon Continuum; 2006).

4 Maj Gen Lionel Charles Dunsterville (1865-1946)sicommissioned in 1884 and
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had served in India, Waziristan and China. At thébreak of war he was posted to
India. He was the character ‘Stalky’ in Rudyard li<ig's school boy taleStalky &
Co. They had been at school together. After the Wamsterville wrote a book,
Stalky's Reminiscencéisondon; Jonathan Cape; 1923) about his entieg ilifcluding
the war.
5 Dunsterville, L C;The Adventures of Dunsterfor¢eondon; Edward Arnold;
1920).
® LG 31457. These citations were among those hadion 15 July 1919 in the
Eighth Supplement to tHeondon Gazettef 11 July.
" Lt-Col Arthur Clinton Maund, later to be AVM A ®aund CB CBE DSO. Born
London 30 July 1891, he was originally in the Caaadnfantry before transfer to the
RFC in 1916. He had been with the British missi@ing the Russians in the north,
and had been operational in BE2es. He later toakntand of the RAF air element in
Archangel. His transfer to the south, to head threeahelon at British HQ at
Ekaterinodar, reflected this considerable Russiaeence. Post-war he held senior
commands, including command of A&AEE, Martleshamatiie At the time of his
death, on 13 Dec 1942, he was AOA at HQ Technicaihing Command.
8 The full activities of the squadron are bestdaid in four references:
Jones, H AQver the Balkans and South Rusdiandon; Edward Arnold; 1923)
Gunn, R;Raymond Collishaw and the Black Fligifioronto; Dundurn; 2013)
Smith, John TGone to Russia to FigliStroud; Amberley; 2010)
Jackson, Roberit War with the BolsheviKtondon; Tandem; 1974)
Further coverage is also, as already noted, in @oBsMiller and Kinvig,op cit
°  TNA AIR1/2387/228/11/47. In the 1920s, it wasoatine procedure for officers
attending the RAF Staff College to submit an actairtheir wartime experiences;
Sqn Ldr A C Maund was a student on No 3 Coursea$ M24-27 March 1925.
Jones, IraAn Air Fighter's Scrapbool.ondon; Nicolson & Watson; 1938).
The enterprise is on record in Jones, HpAcitppl41-2.
2 Jones, H Aop cit, pp144-5.
1 Jones, H fop cit, pp149-50.
14 Elliot's survival set him on the path to high amend. After inter-war years as,
inter alia Flight Commander on No 14 Sgn, he rose to be AGGiighter Command
and eventually retired, in 1954, as Sir Williami&IGCVO KCB KBE DFC*.
15 Lewis, JulianRacing Ace:Fights and Flights of ‘Kink’ Kinkead DS C*DFC*
(Barnsley; Pen & Sword; 2011).
18 | G 31847. These three citations were among tpostished on 1 April 1920 in
the Sixth Supplement to th@ndon Gazettef 30 March.
17 LG31974. Published on 12 July 1920, the Seconpp!®ment to the_ondon
Gazetteof 7 July, shows a DFC for Chubb and DSO for Grnigsalready DFC and
Bar (Fifth Supplement 22 December 1919). -H&rigson— would go on to gain a
second bar, gazetted 28 October 1921, for ‘Senvitedesopotamia’. Like Elliot,
noted above at Note 13, and a sizeable number esfetlSouth Russia decorated
officers, he went on to achieve air rank. As arcainmodore, he was AOC Rhodesia
Training Group, and was killed in a flying accidéimere in 1943.
18 Maund — see also Note 7 — would eventually shefkéhese Army titles and, in

11
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the Supplement to theondon Gazettef 12 July 1920 (LG31974), among the many
Mentions in Dispatches for South Russia operatidmes,is recorded as Squadron
Leader (A/Wing Commander) Arthur Clinton Maund CBESO. The same
Supplement also notes his appointment as CBE.

19 As well as those already shown at Note 8, whieeefinal months are covered in
full detail, Collishaw wrote his own memoiAir Command (London; William
Kimber; 1970). An American pilot with the squadrdrieutenant Marion Hughes
Aten DFC (gazetted, with so many others, in thepBment of 12 July 1920), wrote
a moderately over-inflated record which — like @&tlaw’'s — does not bear too close
comparison with the Mission and Squadron War Dsarigut it is a good read:ast
Train Over Rostov Bridg@.ondon; Cassell; 1961).

20 See Annex L of Jefford, C RAF SquadrongShrewsbury; Airlife Publishing;
2001).

2L The cloth cover of the log book illustrates thegasionally confusing, evolution
of the rank structure within the early air servickkrked in pen we see first ‘Flight
Lieut RN’; that is crossed out and replaced by 1@apRAF’ and finally by ‘Flt Lt
RAF'. It is Archive Object B1968.

22 Retired in 1945, from post of AOA Training Commdams AVM J O Andrews
CB DSO MC*. He was a high-scoring fighter pilot owlee Western Front.

2 Retired in 1945, from post of AOCInC Transportn@oand, as ACM Sir
Frederick Bowhill GBE KCB CMG DSO*. His 1945 poritraertainly emphasises
those bushy ginger eyebrows — RAF Museum collectionioan from Air Historical
Branch, accession number FA00136.

24 Archive Object X007-0221.

% The Caspian Flotilla’s operations are recordediétail in the Naval Society's
journalNaval ReviewVol VI, No2, Chap 13 pp218-240, dated May 1920.

% In the hands of the RAF Museum as Archive Ob}@04-6066/001 ‘Diary of
Miles Henry Cox, 19 June 1917 — 05 February 1920'.

27 LG 31590. RAdm M Seymour's Despatch of 5 July 49tas published on 9
October 1919 as the Third Supplement tolthedon Gazettef 7 October.

2 The unfortunate Capt Keymer was one of those waanteered to stay on with A
Detachment after No 221 Sgn was taken out of the. [As mentioned in the text
already, he was killed on 24 October.

29 Notebook of Frederick W Bowhill containing reporn 62 Wing in the Caucasus
and Caspian Sea 1919. RAF Museum Archive Objec2B38
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OVERSEAS GEE CHAINS 1945-46

by Walter Blanchard

Originally published in March 2011 in the Newsleité the Defence Electronics
History Society Transmissions Line&/ol 16, No 1.

The end of the war in Europe, VE-Day, occurredBdvay 1945,
but the war against Japan continued for some madothger until
VJ-Day, 2 September. After VE-Day it was not obwdwow much
longer Japanese resistance would continue and rptepe were
made to continue the fight in the Far East. Sinmemér British
territories had been occupied and it was necessapassert the UK'’s
regional interests, the UK offered its assistanoethe US in
prosecuting the war there. It was to take the fofira long-range
bomber force of up to 1,000 aircraft (‘Tiger Foic&/hich would
operate from bases in the Far East. Such a large fequired a very
well-organised air resupply route between the UH #@eir bases, and
plans were made to establish such a facility. Tdssdns of poor
navigation having been well learnt during the pdieg years, it was
decided to support this route by building a stf@EE chains along
it covering the Near, Middle and Far East. Thisuiregf a very
considerable feat of organisation and installadad, although it was
never completed, some chains were built and puterair before it
was cancelled. As far as this writer is aware, $hisy has never been
documented and it is not mentioned in any of tliigiaf histories.

A few, mainly anecdotal, details are known. For instamee)is
Presidential Address to the Royal Institute of Mation on
25 October 1978, Sir Edward FenneSsyho had been responsible
for, inter alia, the installation of the wartime GEE chains, pded
some information. Nearly twenty years later, in 1,98 short paper,
‘The longest GEE chain of them allUK to Rangoon’, was presented
to the Centre for the History of Defence Electrenfas it was théh
by Mr Ron Martin who described his personal experés as an RAF
technician establishing GEE in India. More recentisearch at the
National Archives uncovered a document, AIR 2/734&RBjch gives
exact dates of completion and the operational hiés@f these chains.
This short paper gathers these sources together.

First, Sir Edward’ address, in which he providedeacellent first-
hand account of how GEE was implemented in EurgpéowD-Day.
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He then went on to describe the further extensfoGEE to the Far
East. In his own word$:

‘I and my staff at 60 Group were to plan effectoaerage for
the route from the United Kingdom to Rangoon; inlitidn to
the existing cover in the UK and on the Continémiyteen new
Chains were contemplated and an intensive prograoirsde
selection and survey was put in hand, and propaosatie and
approved for a total system of chains extendingnfierance,
through the Middle East and India to Rangoon. The
Carcassonne-Rhéne Chain was rapidly sited and thaltLoire
Chain followed and equipment was prepared for theley
project. However, before this ambitious plan canme t
completion, the dropping of the atomic bomb on dadp@ught
the war in the Far East to an end, and with itaperational
need for such an extensive system. The end oflitiestin the
Far East also brought about the cancellation ofteangroject-

to build a Gee Chain in Northern Luzon to providigational
aid cover for Operation Tiger, a British bomberckorto be
based in that area. The proposed base was lateedntuy
Miyako Jima, with the Gestations in the Okinawa group of
islands.’

Sir Edward died in November 2009 and, althougivas hoped
that perusal of his papers might provide furthetadie nothing
further has come to light.

Ron Martin's paper provides more of the human ertglan
technical detail, but nevertheless fills in a feapg. He says the type
of radar used for these chains was the Type 106hwhould operate
either as Oboe or as GEE’ but this was not so.Thipe 100 could not
be used as an Oboe station, but it could be ugedcirangeably for
either plain hyperbolic GEE or the more accurate &nging variant,
and G-H is probably what he was thinking of. EacBEGchain
comprised a Master and three Slave stations, fansmitter sites in
all and, since dual-chain working had not then beewveloped, each
chain operated as an independent entity. Accortinlylartin, each
Slave transmitter required staffing by 25 personméth the same
number at the Master, augmented by a Chain Commafhdguadron
leader rank and additional administrative persgnaeiotal of some



Planned GEE Chain cover for air trooping to the Feaarst, 1945.

110 for each chain. There were to be ‘several dadeins; Fennessy
says fourteen, but whichever is correct it obvigusiquired a major
training and equipping programme for the (at ledsBA0 personnel
involved. A special unit was set up at Haddenhamfiedd in
Buckinghamshire to undertake, not only training,t lassembly,
tropicalisation and packing of all the necessaryigment. It was
apparently very well done because Martin says\linan they arrived
in India, by sea, all the GEE equipment was ‘ireggdid condition’,
having been well packed, desiccated, sealed andlipped.

He was flown out to Calcutta and eventually amdivat
Barrackpore, the base for GEE support, in Deceribdb. By then,
of course, the Japanese had capitulated and, sahdwrhis disa-
ppointment, he was told that installation of hisEs&hains was to go
ahead regardless, in order to provide support formticipated air
route for the repatriation of British troops and W€ In January
1946, he was transferred to Delhi to assist wittirgpup a GEE chain
which had its Master station some 50 miles to thelsvest, then he
returned to his base at Barrackpore. Subsequeatsehup a Master
station at the airfield at Chakulia, not far fromh&, and describes
how communication was established with the othaircistations by
means of transmitting Morse codsing the GEE frequencies. Shortly
afterwards he was demobilised and returned to te U

AIR 2/7313 contains a complete list of all ovess&EE chains,
their dates of completion and duration of operaticactivity. There
are also some notes on how long each chain took émnception to
completion- quite startlingly short intervals compared to wivauld
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Chain Name |Date Siting Surveying | Charts Operational Total '
Proposed | Completed |completed |available time
taken
Adriatic 25/5/44 (changed to Bari
5/9/45)
Rheims 10/08/44 |11/09/44  |21/09/44 |03/10/44 |04/10/44 7.5 wks
Ruhr 10/08/44 |22/09/44 01/10/44 |18/10/44 |23/10/44 to 3/4/45 then 9 wks
changed to Kassel.
Cologne 01/10/44 |110/11/44 1 02/12/44 |22/12/44 |24/12/44 to 28/1/45 11 wks
Saar 01/11/44 |13/12/44 23/12/44 |20/01/45 |11/1/45 to 3/4/45 11 wks
Metz 08/01/45 |18/02/45  |28/02/45 |20/03/45 |21/3/45 to 6/5/45 10 wks.
Munster 08/01/45 |08/02/45 17/02/45 |15/03/45 |19/3/45to 16/7/45 then |9 wks
changed to Nuremburg.
Kassel 15/02/45 17/4/45 to 11/7/45 then |8 wks
changed to Central
Germany.
Munich 15/02/45 15/4/45 to 21/6/45 8 wks
Nuremburg |15/04/45 |28/04/45 10/05/45 |24/05/45 |26/05/46 5.5 wks
C.Germany |21/05/45 |27/05/45 10/06/45 {09/07/45 |11/07/45 6 wks
Jutland 15/04/45 |07/05/45  |28/05/45 |20/07/45 |25/7/45 to 11/5/46 13.5 wks
Carc/Rhone |11/05/45 |11/06/45 18/06/45 |26/07/45 |19/07/45 9 wks
Loire 15/10/45 | 19/12/45 10/01/46 |01/04/46 | 08/04/46 6 months
Bari 10/07/45 27/08/45 |06/09/45 |5/9/45 to 9/3/46 7.5 wks
Naples 20/06/45 |17/07/45  |22/07/45 |20/08/45 |17/8/45 to 2/4/46 8 wks
Leghorn 01/08/45 |01/09/45 12/09/45 |05/10/45 |5/10/45 to 2/4/46 |9 wks
Tunisia 02/06/45 {10/10/45  |07/11/45 |07/01/46 |10/1/46 to 2/4/46 | 7 months
Tripoli 16/05/45 |31/08/45  |30/10/45 |05/02/46 |29/1/46 to 2/4/46 8.5 mo.
Palestine 15/09/45 01/10/45 |01/02/46 |Av. Dec 45; Optl only 3 8.5 mo.
weeks
Persian Gulf 06/08/45 27/11/45 |01/12/45 |Av. Oct 45 ; never optl. |8 mo.
Karachi 21/04/45 |21/11/45  |24/12/45 Eqpt arrived Jan 46; never
optl.
Poona 30/10/45 13/12/45 |08/04/46 | 31/3/46 to 21/5/46 16 mo.
Madras 27/09/45 13/12/45 Inst Dec 45; never optl. 8 mo.
Calcutta 04/01/46 Inst Feb/Mar 46, never 10 mo.
optl.
Delhi 31/6/45 |20/09/45  |31/10/45 |01/02/46 |Inst Jan 46; Op 1/3/46 [8 mo.
Rangoon 28/09/45 | 16/01/46 18/02/46 abandoned Apr 46 |
Singapore | 28/09/45 |12/02/46 abandoned May 46. ‘

The deployment of overseas GEE chains. TNA AIRL3/73
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probably happen today! There are, unfortunatelynotes on the time
it actually took to build each station, but sinbe fType 100 was a
self-contained mobile unit transported on truckdthwits own
generators, and the aerials were fairly small 10§gdes, they could
presumably simply drive onto the site, erect theiaheget the
generator going and be on the air within a few bodpart from the
usual domestic supplies, all they would need franside sources was
fuel for the generators.

The list of 28 chains is comprehensive and of ictamable
historical interest, being the only authoritativatetl listing of
overseas GEE chains so far discovered. It includescal chains
erected in Germany which were moved about and netr@art of the
Far East extension. It is not certain which of teenainder were
included in Fennessy's ‘fourteen chains’. The Hnedltains became
semi-permanent after the war and if they are exdutien there were
only fourteen if all of those listed from Bari tin§apore are included,
although Fennessy's map stopped at Rangoon. This ligproduced
here in full.

The operational periods are of particular interagtd the list
confirms Martin's involvement with a chain in DelhiJanuary 1946
and one near Calcutta a month or two later. Ofltiogan chains, it
appears that only the Poona and Delhi chains eeearbe fully
operational, anthennot for long.

Some years ago | was told by an ex-RAF radio m@chaho had
been in the Far East that the Delhi chain was eff¢o the Indian Air
Force, who operated it for some time until it bral@vn and spares
became unobtainable, but | have been unable taafiyddocumentary
evidence for this. An interesting sidelight on tisithat in 1955, while
navigating a Hastings of No 99 Sgn along the rdutiy switched on
my GEE set while in the area of Karachi and waprsed to see
strong GEE signals appear. | had always previoasBumed that it
was a stray skywave from the UK chains, but nowohder whether
someone had found the old GEE transmitters andryiag them out!

Since it is certain that all the Indian chain @muent arrived,
probably in a single shipment, and most of it wialeast installed and
put on the air, even if it never became fully ofieral, there must
have been substantial quantities of GEE-relate@madin India when
the war ended. Apart from the Delhi chain, it woaldl have been
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abandoned around mid-1946. What happened to it tftg¢ is not
known but, amidst the general chaos of personmpeitriation, | rather
suspect that it would have ended up in the Indiapabrs as scrap
metal, as did so much other wartime material. Whexrrived in
Singapore in 1950 as a sprog navigator, but a kaéio amateur, |
found that practically any item of wartime radiolaa equipment
could be found for a few dollars in Singapore’'s BuStreet bazaars.
Even better werghose in Manila which were full of American
surplus, but there was a transport problem witkl tha

Of the non-Indian chains in the accompanying $istieral survived
for some time. The French Loire, Rheims and Caotass chains
were givento the French Air Force, which continued to opethtm
until 1950, and the Central Germany chain was kpptational by the
RAF until 1967 to support 2TAF. All the other GEBains were
closed in 1970.

Notes:
1 Influential in the development and deploymentte Chain Home radar system
from as early as 1938, Edward Fennessy spent themtne staff of No 60 (Signals)
Gp, his notable contribution being acknowledgechveih OBE in January 1944. He
was demobilised in 1945 as a squadron leader,gagtioup captain, Tech (Sigs). He
continued to work in the post-war electronics irtdysnotably with Decca, and was
knighted in 1975.
2 |n 1995 the Centre for the History of Defence diienics (CHIDE) was
established within Bournemouth University to recopteserve and disseminate
information relating to developments in electronjarticularly during the period
1930-60. In 2002 it ceased to operate as a sepantitg, its ongoing research activity
being subsumed into the Oral History Research Whith also ceased to operate not
long afterwards. The erstwhile Friends of the CHiEdhtinue its work today as the
Defence Electronics History Society (DEHS).

Fennessy, Sir Edward, ‘Radio Aids to NavigatioThe Pioneer Days’ in the
Journal of NavigationVol 32, No 1, pp1-16 (1979).
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BOOK REVIEWS

Note that the prices given below are those quotedybthe
publishers. In most cases a better deal can be obiad by buying
on-line.

The Sky Their Battlefield 11 by Trevor Henshaw. Fetubi Books;
2014. £50.00- hardback, £40.00- softback plus P&P (see
http://theskytheirbattlefield2.com/).

The first edition of TSTB appeared, to universatlaim, in 1995.
Its subtitle, Air Fighting And The Complete List Of Allied Air
Casualties From Enemy Action In The First Waummarised the
content which embraced the personnel of the Brit&mmonwealth
and US Air Services. It was a remarkable work wigobvided a note
on every casualty, POWs and wounded as well aditiieda The
details generally included the date, time, unitjasenumber of the
aeroplane, the nature of the sortie being flowa,rtames of the crew,
their fate and, in the case of an air combat, ahdres known, the
probable identity of the victor. This informationaw presented
chronologically with frequent interjections recargj for instance:
changes in tactics; the arrival of additional squoad or a new type of
aeroplane; preparations for specific offensives #radr subsequent
conduct. The latter involved, often daily, remapkeviding an insight
into the way in which air activity interacted wigdiction on the ground
and reflecting such factors as the impact of thather. The scope
was not confined to the Western Front and lossegriaed over the
UK and the North Sea, Italy, Mesopotamia, Macedamd elsewhere
were covered in similar depth. Finally, there wasiradex recording
every allied airman named in the book. Reviewsufeat words like
‘monumental’ and ‘definitive’ and it seemed hartkely that it could
be improved upon.

But it could. After another 19 years of burrowingp German and
American, as well as British, records, Henshaw pablished an
extensively revised and much expanded edition.iRetathe original
format, it runs to 406 A4 pages. Needless to s&TH Il serves to
correct errors that appeared in the first editlmn, this is a secondary
consideration as there were relatively few of th@$e major advance
is the inclusion of additional combat casualtiest tave come to light
and the provision of a great deal more detail iredatio many of those
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that had originally been noted. In particular, egsh among German
records has permitted many more of these lossbs tmatched with

the most likely German combat claims. In additian groviding
details of combat casualties, the book now incluatesdental losses
that occurred on active war fronts and on operatianits in the UK,
including Service Squadrons spending time as trgininits prior to
their mobilisationt, and a much expanded section devoted to tabulated
statistics providing analyses over time of incidetty nature of
casualty, by style of operation and by aircrafetyp

Some other statistics will convey some idea of lheadth and
depth of the book’'s content. It contains: more thnatf-a-million
words; references to some 13,500 individuals whzalme casualties
in the course of an operational sortie and mora 8,200 who were
injured or killed in accidents (or, in both casebo were flying with
someone who did); and it identifies some 3,250 \igrobably)-shot-
down-whom links. The text is enlivened by threetpljoaphic inserts
providing 289 well-captioned images, many of whick new (at least
to this reviewer). | could go on but members arferred to the
website noted above for additional details wheeg thill also find, as
a bonus, that the author has compiled an additiodak recording all
of the German and Austrian air personnel whose saapgear in the
book; this can be downloaded free of charge.

It is tempting fate to describe any book as ‘défie’ but, in the
context of WW | casualties, TSTB Il is as closenssare ever likely
to get. Furthermore, it is not just ‘a list of cakies’; the author’s
numerous, and very well-informed, interjections,ickhrun to some
190,000 words, provide a detailed account of thdaot of the war in
the air on an almost daily basis. This book ispgialuct of meticulous
research, checked, cross-referred and checked bhganwriter who
has been dedicated to his self-imposed task foymears. Published,
most fittingly, 100 years after the beginning of Wi\\his book is
indispensable to the student of air operationkah tonflict.

CGJ

! Details of RFC/RNAS/RAF/AFC fatalities that ocoed in Reserve and
Training Squadrons, may be found in the other aitdtive published source
on British and Commonwealth casualties, Chris HalssAirmen Died in the
Great War, 1914-1918Hayward, London, 1995).
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Hunter Boys by Richard Pike. Grub Street; 2014. £20.00.

Previous books in the ‘Boys’ series from Grub &treontained
personal accounts, mainly from aircrew, of theipexences with the
aircraft type reflected in the titles, bufunter Boysis slightly
different. In the light of its world-wide servicese, Richard Pike has
expanded the search for contributors, capturingide wariety of
stories beyond just the Royal Air Force and RoyavyN Two
chapters are written by Harry Anwar, a Pakistanithaxge officer
with the RAF, whose later experience as a conirettuctor at the
Royal Jordanian Air Force Hunter OCU influencedpkeformance of
Jordanian pilots who acquitted themselves well regjailsraeli
Mirages. Another foreign source gives a dramatitoant of combat
operations over the Indian subcontinent where thee@ of the Skies
had its baptism of fire with the Indian Air Force.

The contributors have written entertaining anaiinfative tales of
success, heroics, fear, relief and exhilaratiomnd around the Hunter
cockpit, although some of the stories divert frotricdy Hunter
business to more general fighter pilot materiamsoof which has
been published previously. The extract froirest Pilot the
autobiography of Neville Duke, the Hunter pilot€ra, published in
1953 is a justifiable diversion where most of tekevant chapter deals
with his earlier wartime cockpit experience befbe became a test
pilot at Hawker's. Original words from the indonbta Al Pollock
give an emotional and vivid account of the famopis@le where he
flew his Hunter FGA9 through Tower Bridge in AprilP68 as a
demonstration of his disappointment and personadtifation at the
government’s failure to recognise the significantéhe 50th birthday
of the Royal Air Force. Formation aerobatics ang ¢heation of the
two great RAF Hunter teams, Treble One and Ninetyo,Tare
described by the well qualified Brian Mercer whall@evious wide
experience in the discipline both on a Venom teatmeé Far East and
as a member of the Black Arrows, before commandimeg Blue
Diamonds for two seasons. A unique and particulamkgresting
chapter is a wartime diary written by an Indianopitlescribing the
action in the 1971 Indo-Pakistani war. Although mésne is known he
could not be traced but his colleagues encouragegublication of
the dramatic day-to-day account of action which vediered to
Richard Pike. The diary describes vividly the tensiand successes
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of twelve days of intense active service. Despile span of these
contributions, bearing in mind that there were sawenty-four RAF

Hunter front line squadrons spanning sixteen yead a few RN

units, manned by almost one thousand Hunter sqoapitots plus

trainees, it is disappointing that a wider selectaf home grown

material has not been assembled.

There are a couple of minor typos where Brian Merimad-
vertently describes displaying a Hunter at Saigori956, when he
was actually driving a Venom, and the unidentifiadian Hunter
pilot’'s assertion that he had fired a single bofs886 rounds of gun
ammunition in a little over one secondhardly credible when the rate
of fire for four Adens was a total of 80 rounds pecond. The book is
well illustrated with sixteen full pages of origlr@lour and black and
white photographs, arranged randomly, plus numeaoviggnal part-
page black and white photographs which illustratividual chapters.
Not surprisingly it is a readable book for the Hrmgnthusiast, but it
doesn’t qualify as essential reference materiatiferoookshelf.

Gp Capt Jock Heron

The Design and Development of the Hawker Hunter — Ae
Creation of Britain’s Iconic Jet Fighter by Tony Buttler. The
History Press; 2014. £20.

Many books have been written about the Hawker étunthe
handsome jet fighter which emerged from Sidney Cariimgston
design office in 1951 as the P1067. Tony Buttlenast recent book
coincides with the 60th anniversary of the Queenthd Skies’
introduction to service with No 43 Sgn at RAF Leach lts title
might suggest that this book is merely an excugribdish a large and
varied collection of Hunter-related photographs anawings of the
classic design, but this cynical view would be ghpsunfair. The
author has been given access to the Hawker archiviesooklands to
research previously unpublished material, hencebthak’s lengthy
title. His purpose was ‘to study how the Hunterfighter came into
being, to catalogue its development and to descobee of the flight
testing to prepare the aircraft for service.” Thespects he covers
admirably in his book which is profusely illustrdtevithin its 166
pages. Many of the photographs are in colour ansl $plendid
publication is worthy of a hard cover but, sadly,is merely a
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paperback.

Many of the designs considered by Camm’s teamillsrated,
both by models and line drawings, beginning wite garly swept
wing prototype P1052 of 1948. These include matgted projects,
some of which were being studied until well aftee tHunter had
entered service, such as the radar equipped arsilerésmed P1135
night fighter of 1959. Various airframe options westudied,
including a delta wing, a nose intake and a sa&ectf tailplane
positions before the P1067 design progressed tonte¢he graceful
aircraft which many of us were privileged to flyh& author resists the
temptation of expanding the narrative to include Royal Air Force’s
employment of the Hunter, other than addressing dbsign and
performance shortcomings of the early marks whienewushed into
service, probably prematurely, during the Cold Widrese problems
were identified speedily by A&AEE and the Centralgtter
Establishment during development and thereforeifyjustomplete
chapters. Insufficient internal fuel, handling &jthangles of attack,
inadequate powered flying controls, engine problesnssed by gun
firing, the absence of effective air brakes and algencaused by Aden
cannon-link disposal were the principal problemenitdfied — and
fixed. The author’'s unfamiliarity with aircraft hding is evident in
his quotes from extracts of trial reports and sarhdis descriptive
material but his account covers the thinking behsmekcification
F3/48 which was the starting point for the day feghrequirement
OR228.

The imagination and enterprise of the Hawker desig shine
through the proposals, most of which were unknowithe average
front line Hunter pilot, but they serve to confitimat Kingston was
not content to mark time awaiting formal contratisdevelop the
Hunter's capabilities. Options that were exploradluded wing tip
fuel tanks, air-to-air missiles, more powerful evag, increased wing
area, reverse thrust, an area-ruled fuselage #nidreer wing together
with steeper sweep back. Some of these initiativere flown and are
illustrated, including the elegant P1109, basedhenHunter F6 but
with a lengthened nose incorporating the GreendiilAl20 radar
and twin Firestreak missiles. The great majoritytloése potential
improvements were not pursued by the Royal Air Eoower the
years, although Hunter F6 conversions to FGA9 aRdl0Fstandards
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were to become important assets in the 1960s.

History shows that the Hunter served the Royal Fdrce front
line, in several roles, for some sixteen yearswaasl exported widely.
So the amount of new descriptive material, togethigh the wide
collection of photographs, many previously unseei, commend
this book to every Hunter enthusiast. Inevitablgréhare a few minor
typos, such as an incorrect abbreviation for ammodore, some
caption inaccuracies and on page 99 the CentrahtéfigEstab-
lishment's trials squadron is wrongly titled as thdér Fighting
Development Unit. However the most picturesqueragdhe caption
which accompanies the photograph of Hawker's peivRf on page
39, which is described as carrying ‘huge 230 gapdanks’. The 230
gal underwing tanks were carried routinely by btite FGA9 and
FR10 but G-APUX is pictured carrying two experin&n850 gal
underwing fuel tanks. These really were ‘huge’ amdre being
assessed as a trial installation around 1960 biyt thie dedicated
Hunter man would notice or care! Nevertheless éxicellent record
of the Queen of the Skies is a must for the boahvals of such
enthusiasts.

Gp Capt Jock Heron

Hawker Hunter by Neil Robinson; illustrated by Jon Freeman.
AlRfile; 2014. £23.99.

Hunter books — and still they come! This one is8&8page A4
softback, sub-tittedn RAF Serviceand devoted solely to the colour
schemes sported by this iconic aeroplane. The dfulke illustrations
are side elevations, amply supported, where apiatefmecessary, by
plan and underside drawings showing the way in whie RAF's
Safety and Surface tradesmen, the erstwhile Paiatadt Dopers, did
their stuff in accordance with AP 2656A (until tlissolution of
TG13b in 2006/7 when, along with so much else in canstantly
shrinking air force, surface finishing was farmed tw contract).

Although a majority of the aeroplanes illustrateare the standard
grey/green camouflage this book is aimed primaailythe modeller
and for them the devil is in the detail. Each drayvis, therefore,
based on photographic evidence of a particularpdamne (I made it
160 of them) at a particular point in its careed ahe image is
supported by a lengthy caption amplifying what banseen. We are
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presented with examples of most of the squadromiaakings and the
various ways in which they were applied. Even thedatively drab
Hunters could be enlivened by splashes of colootably ‘Suez
stripes’ and a variety of yellow or red spinessfand wingtips applied
by some of the aeroplanes operated by the CFE, TMIAEE and
others — and then there were the overall black ldnd aeroplanes
flown by the aerobatic teams fielded by Nos 111 @adsgns. In the
Hunter's role as a trainer, we are provided witmetous silver (later
grey) T7s sporting the original yellow ‘trainer losy a variety of
dayglo embellishments and, ultimately, the spedtaaed/white/grey
of the 1970s as worn by the F6s of No 4 FTS. Alihregway there are
many examples of one-offs, including the duck egeeg prototype
P1067, Neville Duke’'s all red F3, the ETPS’s ‘raspl ripple’
schemes and the RAE’s green and white T12. Oh ymsl-there are
some 45 photographs, mostly in colour.

If you are a modeller or have an interest in cdfage and
markings you will find this a very useful work oéference. On the
other hand, if you just love Hunters this one is@it irresistible.

CGJ

Blue Diamonds— The Exploits of 14 Squadron RAF 1945-201Bby
Michael Napier. Pen & Sword; 2015. £20.00.

Noting that Mike Napier's excellent first volume thfe history of
14 SquadronWinged Crusadergovered the period up to the end of
World War Two, | have been eagerly looking forwandhis finding
time in his busy life as a British Airways captdm write the next
phase of the squadron’s fascinating history. Thes Hms now
completed an@lue Diamondselates the history of the squadron from
1945 until the present day.

This comprehensive, and well-illustrated historpyvers seventy
years of continuous service. Each chapter dealb witparticular
aircraft type starting with the Mosquito periodléebed by a chapter
on the Vampire/Venom era. Next comes seven yedtstive Hunter
and another seven with the Canberra. The Phantagyad and
Tornado periods follow before the squadron re-dggdo to
Lossiemouth in 2001. Ten years later the squadras re-equipped
with the Shadow to operate in the Intelligence,vBillance, Target
Acquisition and Reconnaissance (ISTAR) role.
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So, the period of history covered by this book agstilates
virtually all the operational scenarios that theFRiAas been involved
in since the Second World War. Fifty-five years sdrvice in
Germany in the fighter, ground attack and strikesoncluded action
during the First Gulf War, the air campaigns in fbener Yugoslavia
and policing the airspace over Iraq. After actioribie Iraq War, there
was no respite for the squadron as it went ondyg plkey role during
the long Afghanistan campaign where it was servingl the final
withdrawal of British forces.

With that amount of service, matched by few osepradrons, this
book is rather more than just an account of a sgumaand its people.
It embraces virtually every aspect of the counfgi®ign policy and
the resulting air operations mounted to meet tlodicy It could be a
turgid monologue if the author had stuck rigidlyaastructure based
on the responses to political requirements butvweda that risk by
encapsulating the most important features that raagguadron work,
the human dimension and the exploits of its people.

As a Cold War warrior, this reviewer was takenlkbacer a wave
of nostalgia to the period when TACEVAL, QRA, didtge and an
RAF with dozens of squadrons was the norm. Buktiemuch more,
indeed twenty-five years of more, when RAF squasirparticipated
in very different kinds of warfare and this willguide great interest to
my generation of aircrew and create a feeling ahanse admiration
for those who have gallantly fulfiled some veryntnding tasks in
recent years.

No 14 Sgn has a long and proud history and, asnaefr CO of the
squadron, Air Marshal Sir Timo Anderson, mentiams$is Foreword
to the book; ‘By any measure, the squadron hasigeedvmuch more
than a footnote in the development and deliveriiifair power and
this record is a fittingly detailed testament t® aichievements and to
the men and women who made them possible.’

A squadron, and its people, is the fundamenta ointhe RAF.
Sadly, over the years, publishers have seemedtaeluto produce
squadron histories but, as so many of our famouadsgns disappear,
almost certainly never to re-appear, it is moredrtgmt than ever that
their historic exploits should be recorded for fetgenerations. Mike
Napier is to be congratulated on producing suclompcehensive
history of one of the RAF’'s longest-serving and tmoaportant
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squadrons.
| would also add to that thanks to Pen & Sword dgreeing to
publish the book. In the past, | have criticised pinoduction of some
of their publications, but this 320-page hardbaslextremely well
produced on very good paper, with good clear phrajuts and twelve
colour profiles of individual aeroplanes. The authas also included
a number of detailed appendices and | particuldikgd the
biographical notes on personnel who have servatdeoaquadron.
This is an excellent squadron history and | wisbré were more
like it. Those with an interest in RAF history wiihd it a fascinating
read. Recommended.
Air Cdre Graham Pitchfork

Images Of War — Aircraft Salvage In The Battle Of Britain by
Andy Saunders. Pen & Sword; 2014. £14.99.

This is the latest in a series of photograph-eersinftback pub-
lications from Pen & Sword. It might be temptingdigeon-hole it as
a rehash of familiar material. In reality, it prdes an important record
of the RAF's salvage operations in the UK during first 18 months
of the war. The coverage is largely, but not exgklg, German
fighter and bomber aircraft in various condition§ distress or
disassembly. There is a useful introductioperhaps too short and
some 150 well-captioned images. As such, it neaiimplements this
reviewer's article on the RAF repair and salvagerafon published
in Journal 51 (pp 111-123). Because of the formhate is no index or
bibliography— which is an opportunity missed. There is an irsting
history yet to be written on the work of No 43 Gpo8alvage and
No 50 MU, based at Cowley. At £14.99, this is a patticularly
expensive offering that will appeal to the BattfeBoitain enthusiast
and those with a more general interest in the RAdtpport
organisation. | note that Pen & Sword has receweitliced the on-line
‘Sale price to just £12.00.

AVM Peter Dye

Billy Bishop VC — Lone Wolf Hunter by Peter Kilduff. Grub Street;
2014. £20.00.

Most members of this Society will be aware that thalidity of
some of Billy Bishop’'s 72 credited WW | victoriea$ long been
disputed. Many, indeed most, of his claims havevgualodifficult to
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verify, not least the three enemy aircraft he stetn on 2 June 1917
in the course of a remarkable solo attack on ademtified German-
occupied aerodrome. This exploit earned him a Vigt&ross, a
unique instance of such an award being made soietite basis of the
entirely uncorroborated account of the recipienévi®us accounts of
Bishop's career have questioned the veracity ofynanhis combat
claims, as did a CBC TV programme broadcast in 12&?Bishop
was one of the most highly decorated Canadians @f Wand a
national hero, this led to a Senate-level enquihjctv criticised the
TV production but signally failed to substantiatstip’s claims.

Peter Kilduff is a well-known writer on the aviatoof WW | and
among his many previous titles are accounts of snooltable
individual German pilots as von Richthofen, Degel@soering and
Berthold. One anticipated, therefore, that this regpreciation of
Bishop — it is subtitledhe RAF Ace Re-examinednight lay to rest
the long-standing controversy associated with imen Sadly, but
perhaps inevitably, it fails to do so. The authoeg over the ground
again in a meticulous attempt to reconcile eachmclaut, as with
previous essays by other writers, he has encouhtieeesame problem
— the surviving German records are frustratingly ueag Kilduff
provides a detailed annex that tabulates each sifdpis victories of
which he has classified at least 50 as ‘no matchasg found’,
‘withessed but no matching loss found’ or ‘Germaacards
incomplete’. But, despite this lack of positive damce, he still
declines to pass judgement ‘until it can be corieélg proven that the
events did not take place as described.” So Biglatp the benefit of
the doubt and we are none the wiser.

That aside, the book provides an, amply end-nadedpunt of
Bishop’s childhood, his courtship and marriage, dnsl wartime
career topped off by a two-page summary of theokbts life. There
IS a significant error in the context of Bishop&rlg flying experience
as an observer. On page 35 we are told that hévéewl awarded his
observer's badge before he went to France with MoSZn on
18 January 1916, but that this was not formallynaekedged until as
late as 15 November. Until August 194B observers were initially
on probation and ‘O’ badges were never awarded tii recipient
had seen active service. Bishop was not graded agpualified
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observer, and thus entitled to put up his badgéi) 4 March? some

six weeks after his arrival in France, which waswbpar for the
course. The significance of the 15 November is ithatas the date on
which the War Office belatedly permitted those obees already
holding the necessary qualification certificateg,ta a maximum of
twelve per squadron, and not already formally gadeto the RFC as
a ‘flying officer (observer)’ to be so gazetted.

If you are not already familiar with William Averishop and his
war record, this is an excellent account, but itlsféo lay to rest
conclusively the lingering doubts about the veyaot many of his
claims.

CGJ

Valiant Boys by Tony Blackman and Anthony Wright. Grub Street;
2014. £20.00.

As an aviation historian, | applaud the motivatehind the Grub
Street ‘Boys’ editions. Without the people who @ted, sustained
and supported military air power down the ages,netlee most
sophisticated and glamourous warplane is nothingertiean a collage
of shiny metal and gee-whizz gizmos. Which is wihig iso important
to capture the recollections and impressions of direrews and
groundcrews of yesteryear before it is too late.

The gold standard for the ‘Boys’ genre was set Gxaham
Pitchfork’'s The Buccaneer Boysin part this is because Graham can
write, but also because he was himself a dyedenstbol Buccaneer
boy who weaved together a compelling narrativetedaby a close-
knit band of brothers in arms. By comparison, fartest pilot Tony
Blackman never served on a Valiant (or Vulcan crt®i) squadron.
So this book is a bit of a mish-mash of random andtructured
recollections by various Valiant mates who havet sin their
recollections.

I sought an opinion from a friend who served ad/aliant
armourer. ‘The book is quite interesting, but ightibe teaching some
people how to suck eggs. It all depends on yountpafi view. To me
it was fascinating learning what you chaps usegetoup to. It is not
too long. | read it in an afternoon.’

2 HQ RFC Routine Orders for 6 April 1916 (TNA AIRTR2/204/5/552) .
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Valiant Boysis redeemed by the efforts of its co-author,
Anthony Wright. Tony was a Nav Radar on Valiantd ahen
Vulcans and his chapters on 148 Squadron and the Level
Deterrent are both original and well worth readiag,is thepot-
pourri of Valiant tales submitted by the old and bold.

One of the most interesting sections in the boalltes to the
main spar metal fatigue problem which grounded thieole
Valiant force at the end of 1964. It is easy, witindsight, to
blame the use of the alloy DTD 683 but in their sfulor better
performance after 1945, aircraft engineers becamy wveight
conscious and they rejected the old wartime lighmanium alloys
in preference for new high-strength, light zinctieg DTD 683
forged alloys. These double heat-treated platese wetremely
strong as well as light, but in time these all@rgied to become brittle
with a high propensity to stress fatigue, corrosiamd a high crack
propagation rate. ‘DTD 683 was a bad mistake by Nheistry of
Supply,” said one senior Vickers man, ‘but we did Imave the range of
alternatives that we have today [. . . ] If we hadwn then what we
know now about DTD 683 we would not have usedut,ibwe hadn't
used 683 the aircraft would have been much heaviere would have
had a gap of 7-10 years before alternative maseoetame available to
build an aeroplane that did as well as those Viaiaithese are the
decisions with which operational commanders, emgsend poli-
ticians have to wrestle. It's a pity that Tony Bda@n doesn’t make due
allowance for this.

Unlike the more glamorous Vulcan and Victor, thdse a
dearth of first-hand material on the Vickers Vatiamhich is a
great pity because this ‘interim’ V-bomber pavee thay in so
many respects for the rest of the V-force. The &als designer, Sir
George Edwards, recalled that Vickers was ‘given mercy;
because we could not build flying scale modeldatl to be right
first time’, and the fact that it was right and epped at the right
time for the right price demonstrated everythingtthvas great
about the British aviation industry. The Valiantdathose who
operated it have been sadly neglected, so do hspdok and help to
set the record straight.

Wg Cdr Andrew Brookes
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ROYAL AIR FORCE HISTORICAL SOCIETY

The Royal Air Force has been in existence for nibes ninety
years; the study of its history is deepening, aodtinues to be the
subject of published works of consequence. Fretntadn is being
given to the strategic assumptions under whichtanjliair power was
first created and which largely determined poliayd aperations in
both World Wars, the interwar period, and in tha ef Cold War
tension. Material dealing with post-war history new becoming
available under the 30-year rule. These studies impmortant to
academic historians and to the present and futwembars of the
RAF.

The RAF Historical Society was formed in 1986 toyide a focus
for interest in the history of the RAF. It doeslgoproviding a setting
for lectures and seminars in which those intereistélde history of the
Service have the opportunity to meet those whoiquaated in the
evolution and implementation of policy. The Socidglieves that
these events make an important contribution tg#renanent record.

The Society normally holds three lectures or sensira year in
London, with occasional events in other parts oé ttountry.
Transcripts of lectures and seminars are publighéte Journal of the
RAF Historical Society, which is distributed fred charge to
members. Individual membership is open to all wath interest in
RAF history, whether or not they were in the Sesvialthough the
Society has the approval of the Air Force Boards ientirely self-
financing.

Membership of the Society costs £18 per annunfantlder details
may be obtained from the Membership Secretary, Vdg Colin
Cummings, October House, Yelvertoft, NN6 6LF. T788 822124.
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THE TWO AIR FORCES AWARD

In 1996 the Royal Air Force Historical Society ddighed, in
collaboration with its American sister organisatidhe Air Force
Historical Foundation, th@wo Air Forces Awardwhich was to be
presented annually on each side of the Atlantiacgéoognition of
outstanding academic work by a serving officerionan. The British
winners have been:

1996 Sgn 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 Sqgn Ldr A W Riches MA

2001 Sqgn Ldr C H Goss MA

2002 Sqgn Ldr S | Richards BSc

2003 Wg Cdr T M Webster MB BS MRCGP MRAeS
2004 Sqgn Ldr S Gardner MA MPhil

2005 Wg Cdr S D Ellard MSc BSc CEng MRAeS MBCS
2007 Wg Cdr H Smyth DFC

2008 Wg Cdr B J Hunt MSc MBIFM MinstAM

2009 Gp Capt A J Byford MA MA

2010 Lt Col AM Roe YORKS

2011 Wg Cdr S J Chappell BSc

2012 Wg Cdr N A Tucker-Lowe DSO MA MCMI

2013 Sqgn Ldr J S Doyle MA BA

2014 Gp Capt M R Johnson BSc MA MBA

THE AIR LEAGUE GOLD MEDAL

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

Historical Society with a Gold Medal in recognitiofh 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 awgvdaddically 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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