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Abstract

Research into air power history has grown in popularity, but much of this
scholarship centres on operational activities with little study into matters of
support, especially logistics; this paucity of research is particularly evident with
regards to the British Royal Air Force (RAF). This thesis examines RAF logistics
during the Second World War through five research questions, under the
generic themes of Transformation, Sustainment and Flexibility. Its research
methodology is innovative in that it uses an inter-disciplinary approach through
the use of a management science model to conduct an historical study. First, it
considers how the RAF’s logistics organisation came into being and how it was
shaped by the Royal Flying Corps’ experience during the First World War. The
inter-war years are then examined with particular emphasis on how the
Expansion Programme of the mid to late 1930s shaped the logistics
organisation, up to the outbreak of the Second World War in September 1939.
The thesis then takes a detailed look at how RAF logistics was organised and
how it operated its supply chain throughout the war including: manning,
command and control, procurement, warehousing and transport. The final part
of the thesis examines how logistic services were provided to the front line, both

at home and overseas.
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1 As defined in Air Ministry, Air Publication (AP) 1301, Royal Air Force War Manual, Part Il: Organization and Administration (London: Air Ministry,

1940), Appendix I, p.3.
2 Ibid, p.3.



11

Acknowledgements

First, | must thank my supervisor, Professor Richard Overy for his wise
council, advice and enthusiasm. My letter to him in 2010 to seek a potential
supervisor elicited great interest and found a shared desire for this research to
be conducted and to shine a light on the academically neglected subject of air
power logistics. Throughout my PhD journey | have learnt much from him and |

shall remain forever grateful.

Much of the research has involved countless hours in the reading rooms
of the National Archives at Kew and thanks are extended to their ever helpful
staff, not least of which were the anonymous individuals behind the scenes who
did their best to retrieve hundreds of documents over the last five years, from
the twilight world of the basement, to the reader’s collection point. | must also
express thanks to Mr Tim Pierce of the RAF College Cranwell Library who has
given me unstinting support and shown himself to be a master at tracking down
many obscure books from a variety of lending institutions across the United
Kingdom. Thanks are also extended to the Ministry of Defence (MOD) Air
Historical Branch (RAF) for their assistance, especially Mr Sebastian Cox and
Mr Graham Day. Another key source within the MOD was the library and
archive of the RAF Logistics Heritage Centre at RAF Halton and | am grateful to
the Head of the RAF Logistics Branch for permission to use material from its
collection. | also wish to acknowledge the advice and help of Mr Mike Fenton
who is probably the leading authority on RAF Beach Squadrons and has
become a good friend for a number of years with a shared interest in much of
this research. | must also place on record my gratitude to the RAF Historical
Society who awarded me a Henry Probert Bursary for this research under the
RAF Chief of the Air Staff’'s Fellowships Scheme.

Last, and by no means least, | must acknowledge the unfailing support of
my wife Lynne Joy. Not only has she acted as an enthusiastic critic for many of
my ideas, but has provided much needed help as a proof reader and English
language advisor. I'm particularly conscious that there have been many
weekends when | have been literally chained to my study at home and family
life was put on hold — she suffered that with great patience. | couldn’t have done
it without her.



12

Introduction

By the end of the Second World War, the total number of aircraft
operated by the British Royal Air Force (RAF) had risen from 3,555 on the
outbreak of war, to 55,469 in May 1945." Similarly, the number of its personnel
(men and women) had risen substantially from 175,692 in early September
1939, to 1,130,460 by the beginning of September 1945.> The RAF’s global
presence (whether on established facilities or in the field) was widespread, with
units eventually operating across Europe to as far afield as North Africa, the
Mediterranean, India and the Far East. To deliver air power on this almost
global scale required an extensive and efficient support infrastructure; a key
part of this was logistics. At the strategic level, the significance of logistics was

summed up by Field Marshal Wavell:

The more | see of war, the more | realize how it all depends on
administration and transportation...it takes little skill or imagination to see
where you would like your army to be and when; it takes much
knowledge and hard work to know where you can place your forces and
whether you can maintain them there. A real knowledge of supply and
movement factors must be the basis of every leader’s plan; only then can
he know how and when to take risks with those factors, and battles are
won by taking risks.®

General Dwight D. Eisenhower commented that “You will not find it
difficult to prove that battles, campaigns, and even wars have been won or lost
primarily because of logistics’.” The earliest reference to logistics and its
significance to air power can be found in the seminal work of the Italian general
and air power theorist Douhet who, in 1921, quite prophetically observed that
during wartime, an air force would need to operate from dispersed airfields in

order to survive. He suggested that it would be necessary to:

1 O. Thetford, Aircraft of the Royal Air Force Since 1918 (London: Putnam,1995), p.396.

2 Air Ministry, Royal Air Force Personnel Statistics for the Period 3rd September 1939 to 1st September 1945 (London: Air Ministry, 1946), Section
I, Table I, pp.1-5.

3 Cited in M. Van Creveld, Supplying War — Logistics from Wallenstein to Patton (2nd Edition) (New York (USA):Cambridge University Press, 2004),
p.231.

4 Cited in Logistics Quotations, posted by Naval Supply Systems Command (NAVSUP)

<http://www.au.af.mil/au/awc/awcgate/navy/log_quotes_navsup.pdf> [accessed 31 Jan 15].


http://www.au.af.mil/au/awc/awcgate/navy/log_quotes_navsup.pdf
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...create a logistical aerial unit, which will have to be provided with all the

needs of life, movement, and combat, which must in turn be supplied by

its own aerial organization. To fulfil its purpose, an independent Air Force

must be a completely self-sufficient organization able to move in the air

and to change its location on the surface autonomously.®

His view was largely influenced by the experience of the allied air forces
during the First World War, especially the Royal Flying Corps who found that
the mobility of its squadrons and their support infrastructure was critical,
particularly during the German offensive in 1918.° One of the clearest
references to the significance of RAF logistics during the Second World War
can be found regarding the Normandy campaign of 1944 in the despatch
submitted to the Supreme Allied Commander by Air Chief Marshal Sir Trafford
Leigh-Mallory, Air Commander-in-Chief, Allied Expeditionary Air Force (AEAF)

in November, 1944:

The statistics of the average daily consumption and wastage of P.O.L
and ammunition also reveal something of the supply organization. During
July, A.E.A.F expended daily 750 tons of bombs and more than 200,000
rounds of ammunition. The fuel consumption of A.E.A.F in July reached
approximately 30,000,000 gallons of petrol, almost 1,000,000 gallons per
day. A large part of this fuel and ammunition had to be transported into
the beach-head and up to forward airfields. In this connection the work of
Air Force beach squadrons deserve special mention. These parties went
in with the follow-up troops on D-Day and due in no small measure to
their efforts, the first airfields were stocked ready for operations in the
beach-head on D+3.7

This is but a late war observation; there were five long and hard years of
conflict prior to that. With operations eventually on an almost global scale,
logistics was crucial to the successful delivery of air power, and air power
proved to be a crucial component in winning the war. Its criticality was
emphasised by Richard Overy who commented that ‘Air power did not win the
war on its own, but it proved to be the critical weakness on the axis side and the

greatest single advantage enjoyed by the Allies’.®

5 G. Douhet, The Command of the Air (Alabama (USA): The University of Alabama Press, 2009), p.103.

6 P. Dye, ‘The Royal Flying Corps Logistic Organisation’, Air Force Journal of Logistics, Volume XXII, Number 1 (1998), 32-38 (p.36).

7 Recorded in the Fourth Supplement to the London Gazette, Air Operations by the Allied Expeditionary Air Force in N.W. Europe from November
15th to September 30th 1944, Issue 37838, 2 January 1947, p.80.

8 R. Overy, Why the Allies Won (London: Pimlico, 2006), p.396. Overy explores this theme in more detail on pages 275-278 of the same work.
Further discussion on the significance of air power to Allied victory can be found in: R. Overy, The Air War 1939-1945 (Dulles (USA):Potomac
Books, 2005), pp.203-211; D.I. Hall, Strategy for Victory — The Development of British Tactical Air Power 1919-1943 (Westport, (USA):Praeger
Security International, 2008), p.156; J. Buckley, Air Power in the Age of Total War (London: UCL Press, 1999), pp.168-169, 196-197 and W.J.
Boyne, The Influence of Air Power Upon History (New York (USA): Pelican Publishing, 2003), p.283.
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Aim of the Thesis
The aim of this thesis is to examine the origins, development and
effectiveness of RAF logistics, with the main focus being the Second World War

period.

The Purpose of the Thesis

The Air Ministry’s Air Historical Branch narratives and monographs on
various aspects of the RAF’s work in the Second World War provide a useful
starting point for air power research.’ These do make reference to logistics in a
number of places, especially the work entitled Maintenance which does go into
some detail in this respect.”® There are, however, limitations in this work and
this is commented on later in this chapter. Aside from this, the coverage of RAF
logistics in the wider literature on air power history, particularly its effectiveness,
is poor. Of the many books, papers and articles written on the history of the
RAF in the Second World War, most make scant acknowledgement of the
significance of logistics (if at all), with the general tenor being what air power
has done in terms of delivering military effect, along with the hardware required
and the tactics involved. Richard Overy reinforces this perspective suggesting
that:

For much of the last century [20™] the focus of this history was on air
combat and aircraft technology, often divorced from the wider history of
warfare, or from the history of scientific and technical development.**

This inclination is particularly noticeable, for example, with works on the
Battle of Britain where a number of the main texts focus entirely on the
campaign itself, the aircraft and pilots, and the ground crews who kept the
fighters serviceable.” There are a few exceptions but these concentrate on
aircraft production, the supply of 100 octane fuel and aircraft maintenance.*® In
researching for a paper presented to the RAF Historical Society’s seminar on

logistics support to deployed operations in 1997, Humphrey Wynn found that:

9 These narratives are cited throughout this thesis and are listed for completeness in the Bibliography.

10 See: Air Ministry (AHB) (1954), The Second World War 1939-1945 Royal Air Force — Maintenance, Air Publication 3397.

11 S. Cox and P. Gray (eds), Air Power History — Turning Points from Kitty Hawk to Kosovo, (Abingdon: Frank Cass, 2002), p.ix.

12 See, for example: S. Bungay, The Most Dangerous Enemy — A History of the Battle of Britain (London: Aurum Press, 2000); R. Hough & D.
Richards, The Battle of Britain- The Jubilee History (Sevenoaks: Hodder & Stoughton, 1989); T.C.G. James, The Battle of Britain (London:
Routledge, 2000) and J.F. Turner, The Battle of Britain (Shrewsbury: Pen & Sword, 1998).

13 See, for example: Hough & Richards, The Battle of Britain; G. Bailey, ‘The Narrow Margin of Criticality: The Question of the Supply of 100-
Octane Fuel in the Battle of Britain’, English Historical Review, Volume CXXIII, Number 501 (2008), 394-411 and P. Dye, ‘Logistics and the Battle of
Britain’, Air Power Review, Volume 3, Number 4 (2000), 14-36.
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There is a great dearth of information in historical records of the Second
World War about logistics. Plenty of high level planning, on strategy at
Chiefs of Staff levels; plenty on operations and tactics — about what
happened when high-level strategy was put into effect: very little on
logistics, the nuts and bolts of how equipment and supplies got to where
they were needed.™

In many cases, logistics is often referred to indirectly where authors
illustrate their works with statistical data such as aircraft production numbers*®
or the tonnage of munitions expended during the bomber offensive in Europe.*
Logistics is often reduced to a bare fact, devoid of any wider context such as
where the supplies came from, how they got there and who was involved in that
process. Some authors, almost apologetically, make closing references in their
works to the vital role of ground crews. The problem here is that the lack of any
real detail means that the multitude of ground disciplines meld into almost one
anonymous identity and the logistics’ perspective is lost. For example, John
Terraine in his extensive work on the RAF in the European theatre of the

Second World War, reserves such comment to his penultimate page:

The overwhelming majority of the RAF’s million were to be found in the
ground crew — that assembly of skilled, educated, individualistic,
irreverent, dependable men without whose untiring labours the aircraft
would not have flown, the operations would not have happened, the
victory could never have been won."

Where more direct reference is made, it is often brief and usually begs
further comment. Stuart Peach for example, in writing about air power and the
fall of France in 1940, makes a brief comment on logistics, highlighting that ‘The
excellent ‘system’ established by the Royal Flying Corps and Royal Air Force in
France in 1918 was not set up in 1939. Instead, it was a hand-to-mouth

14 H. Wynn, ‘The Logistics of Air Support for the Second World War Land-Air Campaign’, Proceedings of the RAF Historical Society Seminar —
Logistics Support to Deployed Operations, 28 October 1997 (Brampton: HQ Logistics Command, 1997), p.1. Similar comment is also made in
Stockfish, J.A., Linking Logistics and Operations: A Case Study of World War Il Air Power, A RAND Note Sponsored by the United States Air Force
(Santa Monica, CA (USA): RAND Corporation, 1991) - this author makes the additional comment that very few works consider the relationship
between logistics and operations.

15 See, for example: J. Terraine, The Right of the Line — The Royal Air Force in the European War 1939 - 1945 (Ware: Wordsworth Editions, 1997),
p.191; J. Holland, The Battle of Britain — Five Months that Changed History May-October 1940 (London: Bantam Press, 2010), pp.169 and 322; P.
Dye, ‘Sustaining Air Power-The Influence of Logistics on Royal Air Force Doctrine’ Air Power Review, Volume 9, Number 2 (2006), 41-51 and Dye,
‘Logistics and the Battle of Britain’, 3-42.

16 See, for example: D. Richards, The Hardest Victory — RAF Bomber Command in the Second World War (London: Penguin Books, 2001), p.291;
A.W. Cooper, The Air Battle of the Ruhr — RAF Offensive March to July 1943 (Shrewsbury: Airlife, 1992) p.134; A. Harris, Bomber Offensive
(London: Greenhill Books, 1990), p.241 and Terraine, The Right of the Line, p.537.

17 Terraine, The Right of the Line, p.686.
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existence for Barratt’s squadrons, with many key elements in extreme logistical
difficulty’.®* Of the more recent works, comments made by Robin Higham and
Stephen Harris pose one of very few challenges for scholars to examine
logistics. In considering what they class as defeats of the Royal Air Force
(Norway, France, Greece and Malaya 1940-1942), the authors highlight
particular logistics’ issues with the campaigns in Norway and France."
However, it is in their suggestions for further research that they make the useful

recommendation that, inter alia, more study of logistics is much needed.

The discipline does appear to be generally acknowledged as being a
critical aspect of air power delivery, but so many writers on the subject have, at
best, made only fleeting references and, at worst, made no reference at all.” It
therefore lacks historical scrutiny. As the next section in this chapter will
confirm, there is indeed a significant dearth of material on logistics, especially
relating to the RAF during the Second World War. Why should that be? Casual
observers might suggest that the discipline lacks the interest of tales of battles
in the air and the accompanying deeds of ‘derring-do’. Perhaps a clue might lie
in the view of General Omar Bradley (commander of the US 1% Army who
landed at Utah and Omaha beaches on D-Day) who, on the one hand,
described logistics as the ‘lifeblood of the Allied armies in France’, but on the
other as ‘the dullest subject in the world’.** A similar comment is made by Robin
Higham and Stephen Harris who suggest that the disciplines of ‘maintenance,
wastage, consumption, and supply’ are ‘dull but basic subjects’.?? The American
military historian, Colonel Albert Garland echoes this theme when outlining his
thoughts on writing military history, observing that ‘...many military historians
find the study of military logistics boring and unrewarding’. He does, however,
add ‘...but if they are to understand military operations, they must learn all they
can about military logistics’.?® This theme continues in the edited collection

Feeding Mars, where John Lynn observes in his preface that ‘logistics lacks the

18 S.W. Peach, A Neglected Turning Point in Air Power History: Air Power and the Fall of France in S. Cox & P. Gray (eds), Air Power History —
Turning Points from Kitty Hawk to Kosovo ( Abingdon: Frank Cass, 2005), p.150.

19 R. Higham and S.J. Harris (eds), Why Air Forces Fail — The Anatomy of Defeat (Kentucky (USA): The University Press of Kentucky, 2006),
pp.320, 322 and 325.

20 Also commented on by P.Dye, The Bridge to Airpower — Logistics Support for Royal Flying Corps Operations on the Western Front, 1914-18
(Annapolis (USA):Naval Institute Press, 2015), p.5. Dye makes the point that ‘The relationship between logistics and airpower has been little
explored’.

21 T. Hall (ed), D-Day — Operation Overlord - From its Planning to the Liberation of Paris (London: Salamander Books, 1993), p.115.

22 Higham and Harris, Why Air Forces Fail, p.337.

23 A.N. Garland, ‘Thoughts on the Writing of Military History’, Military Affairs, Vol 35, No 1 (Feb 1971), 18-20 (p.19).
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drama of combat. It can be expressed on balance sheets no more exciting than
shopping lists; movement is not measured by the dashing gallop of charging

4 Edward Luttwak comments

cavalry but by the steady plod of draft horses’.”
that ‘...the means by which armed forces were equipped and supplied in peace
and war are quite often simply ignored or, at best, treated only in a fragmentary
fashion’.” Jonathan Roth makes the insightful suggestion that ‘as with so many
human institutions, logistics is least observable when it works well, and usually
only enters the historical record when it breaks down’.?® Whilst criticism could be
levelled at air power historians for failing to present a balanced picture, it could
equally rest with professional logisticians who, with a more informed
professional insight, could also have contributed to the scholarship. The
reasons for writing this thesis though are not just to redress the shortage of
material in the literature; it also needs to provide an input of value in its own
right. The operationally focused works enable an understanding of why and
where air power was employed; a deeper understanding of air logistics enables

an appreciation of how air power was sustained.

Definition and Scope of Logistics in this Thesis

Logistics is a term which has gained rapid and widespread usage in
recent years. From a visual perspective, this view is supported by the number
of heavy transport vehicles on British roads, once operating as haulage or
transportation companies, now emblazoned with art work proclaiming them as
specialists in logistics solutions.?” Further examples of such usage can be found
in the media, with television presenters and reporters using the term when
commenting on large scale events to describe a multitude of support activities,
but would probably be more accurately described as administrative. This
widespread usage is also commented on by Stephen Russell who observed
that:

24 J.A. Lynn (ed), Feeding Mars — Logistics in Western Warfare from the Middle Ages to the Present (Oxford: Westview Press, 1993), p.vii.

25 E.N. Luttwak, Logistics and the Aristocratic Idea of War in Lynn, Feeding Mars, p.3. See also R. Glover, ‘War and Civilian Historians’, Journal of
the History of Ideas, Vol 18, No 1 (Jan 1957), 84-100 (p.89).

26 J.P. Roth, The Logistics of the Roman Army at War (264 BC — AD 235) (Leiden (Netherlands): Brill, 2012), p.3.

27 Examples of such companies from the Road Haulage Association ‘Find a Haulier’ web page include: 24/7 Express Logistics Ltd; 2mv Logistics

and A& D Logistics. www.rha.uk.net/find-a-haulier (last accessed on 19 July 2012).
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Beginning in the 1970s, the term logistics crept into the lexicon of the
common culture. The word is now being used with regard to the supply
support of activities from church picnics to the Olympics.*®

A similar observation is made by Stuart Emmett who comments that ‘in
the UK, one can observe the new name on a freight transport vehicle that
before was called ‘Fred Smith Transport,” is now called ‘Fred Smith Logistics’.
Logistics can therefore be a confusing word’.* The literature, however, seems
to be unanimous in the view that the term has its roots in the world of the
military, although its etymology can first be traced to the Ancient Greek,
Aoyiotixn ‘Logistik’ meaning skilled in calculating.® In a purely military context
the term emerges in the French ‘Logistique’ who was a Napoleonic officer
responsible for quartering troops and finding animal forage.* It is not, however,
the origin of the word that prompts debate, but what the term encompasses.
The literature is replete with numerous attempts at defining the term, from the
relatively simple ‘logistics is concerned with the movement of goods’ * to the

more complex such as:

A single logic to guide the process of planning, allocating and controlling
financial and human resources committed to physical distribution,
manufacturing support and purchasing operation.*

or:

Logistics is an extension of physical distribution management [an
accepted term for managing the operation of supplying immediate
customers] and usually refers to the management of materials and
information flow from a business, down through a distribution channel, to
end customers.*

28 S. Russell, ‘Growing World of Logistics — A General Theory of Logistics Practices’, Air Force Journal of Logistics, Volume XXIV, Number 4
(2000), 13-17.

29 S. Emmett, Supply Chain in 90 Minutes (Cirencester: Management Books 2000 Ltd, 2005), p.64.

30 P.S. Sarin, Military Logistics — the Third Dimension (New Delhi (India): Marias Publications, 2000), p.30. Other scholars comment that, before
the 1950s, logistics was also generally thought of in military terms — see R.H. Ballou, ‘The Evolution and Future of Logistics and Supply Chain
Management’, English Business Review, Vol 19, No 4 (2007), 332-348 (p.333).

31 J.F. Robeson & W.C. Copacino (eds), The Logistics Handbook (New York (USA): The Free Press, 1994), p.3.

32 D. Burt, S. Petcavage & R. Pinkerton, Supply Management (Eighth Edition) (New York (USA): McGraw Hill, 2010), p.58.

33 D.J. Bowersox, D.J Class & O.K. Heferich, Logistical Management (3rd Edition) (London: Macmillan, 1986), p.3.

34 Slack, N, Chambers, S, Harland, C, Harrison, A and Johnston, R, Operations Management (London: Pitman Publishing, 1995), p.511.
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A further complication in the pursuit of a definition concerns the inclusion,

or otherwise, of the engineering function, though this argument appears to be a
preoccupation of the military. For many years there existed in the RAF a clear
demarcation between engineering and supply, with both disciplines represented
by a specialist ground branch and associated trades (for officers and other
ranks respectively).*® This remained a clearly understood division of
responsibilities for many years but, by the early 1990s, the Service found the
need to expand its scope of logistics with the introduction of what was known as
Support Chain Management (SCM); essentially, this was a standard supply
chain from Suppliers to Customers, but with engineering added as a ‘link’
following Contracting, Purchasing, Storage and Distribution.** Coincident with
this philosophical ‘shift’, RAF Logistics Command was formed to embrace the
change and to provide a home for numerous organisations which provided SCM

services. The official history of the Command related how SCM:

...provided a more coordinated approach to the management of assets,
and involved a joined-up strategy covering all processes in the
management of an equipment, to improve availability of spares and
reduce stock levels.”

Logistics Command was relatively short lived and the Strategic Defence
Review of 1998 acknowledged that a tri-Service approach was required and
announced the formation of the Defence Logistics Organisation (DLO). Thus,
the functions of RAF Logistics Command were effectively absorbed into this
new Defence-wide formation. Whilst the concept still endures at a pan-Defence
level, the fashion for an all-embracing term within the RAF itself seems to have
faded. This view is emphasised by the fact that, what was the RAF Supply
Branch, became the Logistics Branch in 2009 and technical activity remains the
responsibility of the RAF Engineering Branch and Trades. It is also worth noting
that the North Atlantic Treaty Organisation (NATO) continues to take a much

wider view of what logistics encompasses, defining it as follows:

35 The logistics discipline was first embodied in a professional guise as the Stores Branch in 1920; this foundation is discussed in more detail in
Chapter 1 of this thesis. The engineering discipline was not formalized as a ground Branch until 1940 and titled the Technical Branch.

36 Ministry of Defence (MOD), Royal Air Force Support Management DGSM (RAF), Support Excellence — A Guide for Staff (Undated), p.24.

37 RAF Logistics Heritage Centre Archive (LHCA), Box 13 (Organization), Booklet to Commemorate the Disbandment of Royal Air Force Logistics
Command dated 29th October 1999, p.2.
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The science of planning and carrying out the movement and
maintenance of forces. In its most comprehensive sense, the aspects of
military operations which deal with:

- design and development, acquisition, storage, transport,
distribution, maintenance, evacuation and disposal of
materiel.

- transport of personnel;

- acquisition or construction, maintenance, operation and
disposition of facilities;

- acquisition or furnishing of services; and
- medical and health service support.*®

Some academics in the management science field have also widened
their definitions in this respect, none perhaps more clearly than John Langford

who describes logistics as:

The application of engineering, operational and managerial skills to
provide a product with prerequisite quality, reliability, maintainability and
supportability and to sustain safe and cost effective utilization of that
product for its intended purpose throughout its projected service life.*

Clearly, the pursuit of a universally agreed definition is a debate which
would generate an academic paper in its own right, but such a quest is not
within the scope of this work. What is important is to specify a definition for this
thesis so the scope is clearly understood. It is suggested that the answer to the
dilemma lies in the work of one of the earliest writers on the topic in the modern
era, the Frenchman Jomini. His views are described in Martin Van Creveld’s
Supplying War, generally acknowledged as the seminal work on military
logistics.” In this work, Van Creveld describes how Jomini included in his
definition ‘the practical art of moving armies’ and providing for the successive
arrival of convoys of supplies and establishing and organizing... lines of
supplies’.”* Van Creveld suggests that the elements of Jomini’s definition can be
joined up to form ‘the practical art of moving armies and keeping them

38 North Atlantic Treaty Organisation (NATO), NATO Logistics Handbook (Brussels: NATO, 2007), p.4.

39 J.W. Langford, Logistics - Principles and Applications (2nd Edition) (New York (USA): McGraw-Hill, 2007), p xvii.

40 Whilst Van Creveld’'s work was a significant contribution to the historiography of military logistics, some scholars are beginning to take issue with
his perspective on the subject. The academic Thomas Kane, for example, raises a number of issues, not least of which is that he believes Van
Creveld’'s Supplying War ‘implies that the logistical factors which affect victory and defeat are beyond any leader’s conscious control’. T.M. Kane,
Military Logistics and Strategic Performance (London: Frank Cass, 2001), p.7 refers. See also T.M. Kane, Strategy: Key Thinkers — A Critical
Engagement (Cambridge: Polity Press, 2013), p.33.

41 Van Creveld, Supplying War, p.1.
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supplied’.”” Peter Foxton, author of the land force logistics’ work Powering War
also takes this line and declares his definition as ‘The maintenance and

transportation of armed forces.”

Maintenance includes equipping and then
supplying’.** Julian Thompson, however, does point out that Jomini’s definition
is set in a much broader context of the staff work of campaigning and that in his
examples in The Art of War, ‘strays even further from logistics , into the realms
of strategy and grand tactics, or the operational art'.** Notwithstanding
Thompson’s reservations, Jomini’s basic definition as suggested by Foxton cuts
to the quick — his definition of logistics need be no more complex. For the
purpose of this thesis, therefore, the scope of the term is limited to supply and
movements’ factors and excludes engineering activity as this over-complicates

the scope, albeit the synergy with this is acknowledged where appropriate.*

The Historiography of RAF Logistics

The official histories of the Second World War provide a useful insight to
the national economic and industrial aspects which had a direct bearing on
logistics. The work by the historians Hancock and Gowing, British War
Economy, provides good background material on industrial production, along
with detailed narrative on the growth of American support through the Lend-
Lease scheme.*” Similar works in this series provide more detail on British war
production, with valuable material on RAF procurement. The work by M.M.
Postan, British War Production, provides an insight to the pre-war re-equipment
of the RAF and aircraft production, whilst J.D. Scott and R.Hughes’
Administration of War Production, provides a valuable accompanying volume
which covers much of the organisational and managerial aspects of aircraft
production.”® Logistical issues arising from engineering are also explored in
M.M. Postan, D. Hay and J.D. Scott’s Design and Development of Weapons. *
Later scholarship by the historian Correlli Barnett considers the wider issue of

42 |bid.

43 P.D. Foxton, Powering War — Modern Land Force Logistics (London: Brassey’s, 1999).

44 P.D. Foxton, ‘Powering War’, Proceedings of the BCMH Summer Conference, 20-22 July 2007, p2.

45 J. Thompson, Lifeblood of War — Logistics in Armed Conflict (London: Brassey’s, 1991), p.5.

46 Peter Dye includes maintenance in his definition of ‘aviation logistics’ in P.Dye, The Bridge to Airpower — Logistics Support for Royal Flying
Corps Operations on the Western Front, 1914-18 (Annapolis (USA):Naval Institute Press, 2015), p.2.

47 W.K.Hancock and M.M. Gowing, History of the Second World War — British War Economy (London: HMSO,1949).

48 J.D. Scott and R. Hughes, History of the Second World War —Administration of War Production (London: HMSO, 1955).

49 M.M. Postan, D. Hay and J.D. Scott., Design and Development of Weapons — Studies in Government and Industrial Organisation (London:
HMSO,1963).
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the industrial effectiveness of aircraft production in Audit of War, whilst the
historian Sebastian Ritchie provides a more in-depth exploration of British
aircraft production from 1935 to 1941 in his Industry and Air Power.”® The
debate regarding the effectiveness of aircraft production is also explored by the

historian David Edgerton in Britain’s War Machine and England the Aeroplane.™

As already commented on, the Air Ministry AHB narratives and
monographs have the greatest density of logistics’ coverage in the available
literature on RAF air power for this period. These sources, however, have
limitations: there is little comment on the identity, structure, development and
work of the Equipment Branch and Trades throughout the period; there is
limited discussion on the range and nature of specialist organisations formed to
deliver logistics to the front line; there is limited detail of the logistic procedures
employed, their effectiveness and how lessons were learned and there is no

social or cultural context.

Outside of the official histories, the coverage of air logistics in secondary
sources diminishes considerably. The men and women of RAF logistics were to
be found amongst the ground branches and trades, a diverse range of
specializations often colloquially referred to as ground crew. Apart from
comment in broader, campaign focussed works, it is perhaps here that an
examination of logistics could be expected. The earliest work to consider RAF
ground crews was produced by Air Chief-Marshal Sir Philip Joubert de La Ferté
in 1961.> Its style, however, is heavily anecdotal and lacks references and a
bibliography. Moreover, its coverage is constrained to a limited range of topics
such as aircraft ground crew in general, the Women’s Auxiliary Air Force, Motor
Transport and the RAF Regiment. Despite a very short chapter on Maintenance

Command, there is no other reference to logistics.

The first work to take a wider view was published by F.J. Adkin in 1983
and considers the history of RAF ground crew up until the end of the Second

50 C. Barnett, The Audit of War- The lllusion and Reality of Britain as a Great Nation (London: Pan Books, 1986) and S. Ritchie, Industry and Air
Power — The Expansion of British Aircraft Production, 1935-1941 (London: Frank Cass, 1997).

51 D. Edgerton, Britain’'s War Machine — Weapons, Resources and Experts in the Second World War (London: Penguin Books, 2012) and D.
Edgerton, England and the Aeroplane — Militarism, Modernity and Machines (London, Penguin Books, 2013).

52 P.B. Joubert de la Ferté, The Forgotten Ones- the Story of the Ground Crews (London: Hutchinson, 1961).
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World War.>® Although this has a very basic bibliography, and acknowledges
that files from the Public Record Office (now The National Archives) were
consulted, a lack of any footnoting limits its level of scholarship. In terms of
content, Adkin’s work is largely preoccupied with aircraft ground crews and their
exploits, a feature probably influenced by the fact that the author is an ex-RAF
Airframe Fitter. Similar to de la Ferté’s work, Adkin makes little reference to
logistics apart from brief comment on the supply of spares and fuel to the Royal
Flying Corps in France during 1915.> Both of these works will probably appeal
to ex-RAF technical tradesmen who will no doubt identify with the extensive
anecdotal content and provide a sense of satisfaction that their oft-perceived,
less glamorous contribution to the work of the RAF has been acknowledged.
Paragraphs in the closing pages of each book such as ‘there will still be a need
in the RAF for the type of individual | have tried to describe in this story. Bless
‘’em all, boys and girls together’ and ‘the few incidents described can only be a
fraction of the thousands waiting to be told; if the erks [sic] could only record
them before it is too late, if only for posterity and to tell historians how much
they contributed’, suggest that de la Ferte’s and Adkin’s work sit more within the
‘popular’ history field and have limited value in the more scholarly examination

of air power.>

A move from the ground crew focus came in 1990 with John James’
publication of The Paladins, a social history of the RAF up to the outbreak of the
Second World War.*® Arguably, the fact that the author is an ex-Air Ministry
psychologist has enabled a more detached examination of both air and ground
crews and a description of the evolution of the pre-war service within which they
worked. Of particular note, James describes the development of a much wider
range of Branches and Trades, although this tends to be more biased towards
officers than other ranks. He does make useful comment on the early structure
and numerical development of the RAF Stores Branch. The work benefits from
stronger scholarship through the use of chapter notes and references. The
latest work which makes a broad contribution to air power study with some

comment on logistics is lan Philpott’s, two volume encyclopaedic examination of

53 F.J. Adkin, From the Ground Up — A History of RAF Ground Crew (Shrewsbury: Airlife, 1983).

54 Ibid, pp. 54-55.

55 Joubert de la Ferté, The Forgotten Ones, p.246 and Adkin, From the Ground Up, p.215.

56 J. James, The Paladins — A Social History of the RAF up to the Outbreak of World War Il (Aylesbury: Futura, 1990).
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the inter-war years.”” Volume One includes a useful overview of RAF supply in
the 1920s, though it is little more than a snapshot based on the process and
policy set out in the RAF Stores regulations of the time. Volume Two continues
in this vein, with a useful overview of the Groups within Maintenance Command,
the constitution of the RAF Stores Branch and a further development of supply
process and policy as defined within Air Publication 830. This is by far the most
detailed exploration of the logistics perspective, though it covers only the period
up to 1939. The limitation of Philpott’s work is that it is clearly intended as an
encyclopaedic resource and explores many topics, especially logistics, in
isolation from how the RAF was employed as a fighting force. Consequently,
there is no evaluation or narrative of logistics in the broader context of air power
delivery. It is clear that Philpott has researched these volumes extensively,

although there is no footnoting and the bibliography is limited.

The transportation aspect of logistics is reasonably well covered in the
literature but the overall tenor is on the hardware involved and there is little
comment, for example, on how passengers and freight were processed®;
details of the latter are invariably to be found in military journals and then
usually as early paragraphs in articles discussing post-war air movements.*
The official history, Inland Transport, provides a useful overview of the work of
the Ministry of War Transport covering road, rail and water transportation, but its
coverage is quite generic and it is difficult to extract RAF specific information.®
Road transportation is examined in Bruce Robertson Wheels of the RAF but the
general tenor is one of an enthusiast’s guide to the vehicles themselves, with
very little on the part they played in supply chain operations.* Although
primarily a work on the United States Army’s transportation system during the
Normandy Campaign and after in 1944/1945, Pat Ware’s Red Ball Express —
Supply Line from the D-Day Beaches provides useful information on a very

specific road transport operation which British forces benefitted from, although

57 I.M. Philpott, The Royal Air Force — An Encyclopedia of the Inter-War Years, Volume |, The Trenchard Years 1918 to 1929 (Barnsley: Pen &
Sword, 2005) and The Royal Air Force — An Encyclopedia of the Inter-War Years, Volume Il, Re-Armament 1930 to 1939 (Barnsley: Pen & Sword,
2008).

58 For example: R. Townshend Bickers, Military Air Transport — Airlift — The lllustrated History, (London: Osprey, 1998); C. Cole & R. Grant, But Not
in Anger — The RAF in the Transport Role (London: lan Allan, 1979); K. Macksey, For Want of a Nail: The Impact on War of Logistics &
Communications (London: Brassey’s, 1989) and H. Wynn, Forged in War — a History of Royal Air Force Transport Command 1943-1967, (London:
The Stationery Office, 1996).

59 M.J. Brown, ‘RAF Movements — A Short History’, Air Clues, December (1992), 449-454.

60 C.l.Savage, History of the Second World War — Inland Transport (London: HMSO, 1957).

61 B. Robertson, Wheels of the RAF — Vehicles of the Flying Services Through Two World Wars (Cambridge: Patrick Stephens Ltd, 1983).
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the level of detail in this respect limits the extent to which the wider value to the
RAF can be assessed.®” Information on the role of the railways fares better, with
one of the earliest publications being Facts About British Railways in Wartime
produced by the British Railways Press Office in 1943; its coverage is however,
broad brush, and provides a more general interest examination.®® A more
detailed study emerged in 1964 with Carter’s Railways in Wartime which traces
the use of the railways from the American Civil War through to 1946; its
references to air logistics are quite limited.*® Robertson’s five part series in the
aviation magazine Air Pictorial on Railways and Air Warfare from 1914 to the
1970s is perhaps the first work which focuses on how this mode of transport
played a part in air logistics.®® This was followed some eight years later by Bill
Corser who produced an overview (in three parts) on the relationship between
the railways and aviation in the magazine FlyPast.®® Corser also examined the
RAF Railway on the Island of Masirah, in a dedicated book as well as a
magazine article also in FlyPast magazine®’; this railway is also commented on
in Colin Richardson’s wider examination of the RAF’s basing on Masirah.*®
Corser also produced a useful examination of how the railways provided logistic
support of Britain’s Air Defence Forces from 1914-1994 but its coverage is in a
gazetteer format which examines the topic by specific sites.® The narrow gauge
railway at the explosives depot RAF Chilmark also attracted attention in a short
article in the Railway Magazine written by A.F. Saunders in 1976.° A more
scholarly examination of the role of railways in warfare, with a number of
references to the part they played in logistics (though not specifically the RAF
supply chain) is provided by Christian Wolmar in his works Engines of War and
Fire and Steam.™

62 P.Ware, Red Ball Express — Supply Line from the D-Day Beaches (Hersham: lan Allan Publishing, 2007).

63 British Railways Press Office, Facts About British Railways in Wartime 1943 (London: British Railways Press Office, 1943).

64 E.F. Carter, Railways in Wartime (London: Frederick Muller Ltd, 1964).

65 B. Robertson, Railways and Air Warfare (Parts 1-5), Air Pictorial (March-July 1987), 109-111(March), 158-159 (April), 195-197(May), 236-237
(June) and 276-277(July).

66 W.J.L. Corser, Railways and Military Aviation (Parts 1-3), FlyPast (September 1995 & December 1995), 28-30 (September 1995), 25-26
(December 1995).

67 W.J.L Corser, The RAF Masirah Railway (Pinner: RAM Productions Ltd, 1994) and The RAF Masirah Railway, FlyPast (March 1995), 52-54.

68 C. Richardson, Masirah — Tales from a Desert Island (Durham: Pentland Press, 2001).

69 W.J.L Corser, Wings on Rails — Industrial Railways in the Logistics Support of Britain’s Air Defence Forces 1914-1994, World War Two Railway
Study Group Publication No.2 (Fleet: Arcturus Press, 2003).

70 A.F. Saunders, The Little Trains of Chilmark, The Railway Magazine, Volume 122, Number 899, March 1976, 116-118.

71 C. Wolmar, Engines of War — How Wars Were Won and Lost on the Railways (London: Atlantic Books, 2010) and C. Wolmar, Fire and Steam —

How the Railways Transformed Britain (London: Atlantic Books, 2007).
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The role of water transport in RAF logistics is the least well covered in

the literature with troopships and sea trooping the main focus of interest. This
area was first examined by Colonel H.C.B. Rogers in 1963 as a broad approach
from the Seventeenth Century through its replacement by air trooping for United

2 A more detailed examination of the area

Kingdom forces in the early 1960s.
which, inter alia, explored the role during the First and Second World Wars

appeared was published by Robertson in 1990."

The role of air transport is reasonably well covered. Richard Townshend
Bickers’ Military Air Transport provides a general history, but detail of RAF
operations is fairly limited due to the multi-national perspective of this work.”
There is much better coverage of RAF operations in Humphrey Wynn’s history
of RAF Transport Command Forged in War and the more generic history by
Roderick Grant and Christopher Cole But Not in Anger which examines the RAF
in the Transport Role™; of these two works, Grant & Cole provides the greatest
detail in terms of how air transport played a part in logistics. More focused
works on the use of air transport have also been produced including: Anne
Baker and Sir Ronald Ivelaw-Chapman’s Wings Over Kabul; Roger Annett's

Drop Zone Burma and E. Bennett-Bremner’s Front-Line Airline.”

The availability of small print-run publishing has encouraged some
veterans and amateur historians to produce histories which contribute to the
understanding of specific areas within the logistics area. A history of 100
Maintenance Unit at RAF South Witham by Martyn Chorlton provides a useful
examination of a typical 42 Group explosives depot’’, whilst Bryan Blow’s
history of 51 (RAF) MT Company 1942-1956 enables a clearer understanding of
the operation and significance of MT in North Africa and Italy.”” Published,
autobiographical accounts are scarcer with only three emerging from the latter

part of the Second World War period. A useful insight into the work of the RAF

72 H.C.B. Rogers, Troopships and Their History (London: Seeley Service & Co, 1963).

73 R.G.Robertson, Troopships and Trooping (Parts 1-8), Ships Monthly, May-December 1990,
http://www.movcon.org.uk/History/Documents/DID/D-MCHS%200290.10.htm (last accessed 14 September 2012).

74 Townshend Bickers, Military Air Transport.

75 See: Wynn, Forged in War and Cole & Grant, But Not in Anger.

76 See: A. Baker and R. Ivelaw-Chapman, Wings Over Kabul — The First Airlift (London: William Kimber, 1975); R.Annett, Drop Zone Burma —
Adventures in Allied Air-Supply 1943-45 (Barnsley: Pen & Sword, 2008) and E.Bennett-Bremner, Front-Line Airline: Air Transport during the South-
West Pacific War 1939-44 (London: Paul Elek Publishing, 1945).

77 M. Chorlton, Danger Area — A Complete History of RAF South Witham 100 Maintenance Unit (Spalding: Old Forge Publishing, 2003).

78 B. Blow, The History of 51(RAF) MT Company (Squadron) 1942-1956 (Bryan Blow, 1987).
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Beach Squadrons during operation OVERLORD in 1944 can be found in the
works of Glen McBride and Alan Melville, along with Douglas Young-James’
experiences with 91 Air Stores Park in Burma and Japan, during 1944 and
1945.” As far as journal and magazine articles are concerned, Air Vice-
Marshal Peter Dye has perhaps made the greatest contribution to the study of
logistics, although his work takes the wider view of the definition of logistics
(discussed earlier in this introduction) and his articles have a very strong
maintenance flavour.*® Dye’s doctoral research in this field has been published
in the Bridge to Airpower and is the most recent work which considers the

relationship between logistics and British air power in the First World War.*

In conclusion, an examination of the wider literature shows that, aside
from the AHB official histories, there is little detailed examination of RAF
logistics and its role in the delivery of air power during the Second World War.
A number of authors have examined specific aspects of logistics such as
transportation but, on the whole, these are not set in in a broader logistics or
operational context. Moreover, there does not appear to be a single work which
ties these specialist studies together into an all-embracing view of RAF logistics
during the period.

Research Questions

Given this sporadic coverage, five key research questions emerge:

1 What was the RAF logistics organisation and how did it come into
being?
2 How and why did the logistics organisation develop during the

period from the expansion programme of the mid-1930s until the
outbreak of war in 1939?

79 G. McBride, D-Day on Queen’s Beach Red (Brisbane (Australia): Moore Print Pty Ltd, 1994), A. Melville, First Tide — D-Day Invasion June 6th
1944 (London: Skeffington & Son Ltd, undated) and D. Young-James, Memoirs of an ASP (London: Neville Spearman, 1965).

80 See: Dye, ‘The Royal Flying Corps Logistic Organisation’, 32-38; Dye, ‘Logistics and the Battle of Britain’, 3-42; Dye, ‘Sustaining Air Power’, 41-
51 and P. Dye, ‘France and the Development of British Military Aviation’, Air Power Review, Volume 12, Number 1 (2009), 1-12.

81 P.J Dye, ‘Air Power’s Midwife — Logistics Support for Royal Flying Corps Operations on the Western Front, 1914-1918’ (unpublished doctoral
thesis, University of Birmingham, 2013) and P.Dye, The Bridge to Airpower — Logistics Support for Royal Flying Corps Operations on the Western
Front, 1914-18 (Annapolis (USA):Naval Institute Press, 2015).
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3 Who made it happen? Had the RAF achieved this independently

or were there other contributors?

4 How did the RAF’s logistics organisation sustain the employment

of RAF air power throughout the war?

5 How did the RAF adjust its logistics organisation to meet the
evolving needs of RAF air power throughout the war and with

what success?

These five questions give rise to the three generic themes which are
included in the thesis title namely: Transformation, Sustainment and Flexibility.
The overall conclusions in Chapter Nine use these themes to provide a clearer,
and less complex, overview. The relationship of the key research questions to

the generic themes is shown in Table 1:

Research Question Generic Theme
1. What was the RAF logistics organisation and how did it come

into being?

2. How and why did the logistics organisation develop during the Transformation

period from the expansion programme of the mid-1930s until the
outbreak of war in 19397

3. Who made it happen? Had the RAF achieved this independently
or were their other contributors?

4. How did the RAF logistics’ organisation sustain the employment | Sustainment
of RAF air power throughout the war?

5. How did the RAF adjust its logistics organisation to meet the
evolving needs of RAF air power throughout the war and with what | Flexibility
success?

Table 1 -
Research Questions and Themes

Research Methodology

In considering an appropriate methodology for this research, there is a
fundamental issue regarding intellectual approach. From an academic
perspective, logistics is usually viewed as a social/management science
discipline. Given that this thesis primarily examines an aspect of the RAF’s
operation and capability during the Second World War, and therefore requires

an historian’s approach, a potential conflict emerges between historical and
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social science research methodology. In terms of methodological difference, the

historian William McDowell provides a useful differentiation:

A basic contrast has always been seen to exist between historical
narrative and theoretical models in the social sciences. Some social
scientists believed that traditional historical narrative provided little more
than a descriptive account of the past with insufficient analytical content.
The greater emphasis on quantitative data in the social sciences did
require the construction of abstract models...*

Whilst McDowell does not rule out any inter-relationship between the two
disciplines, his comments indicate that there are difficulties in dovetailing the
two approaches. Conversely, the historian John Tosh’s work on historiography
strongly supports inter-disciplinary approaches, especially from the field of
social science. Indeed, he makes the point that *...there are strong reasons why
historians should — in the first instance at least — avail themselves of imported
theory’.*® The significance of this issue is that, to examine logistics in an
historical context, the question of scope requires careful consideration. The
definition of logistics which was considered earlier in this introductory chapter
indicates that it can be considered from a macro or micro perspective. At the
macro analytical level, which Mossman defines as where ‘...attention is focused
on the larger forces at work...’, the question of scope is easier to handle and
(inter alia) might consider how the availability of fuel, ammunition and supplies
affected the outcome of a specific battle or campaign. At the micro analytical
level, defined by Mossman as °‘...the various forces at work in sub-
segments...”® this becomes more difficult to handle. Most of the books which
consider military logistics do so from a macro perspective, with occasional
references to micro detail to illustrate specific points.*® Whilst this might appeal
to a wider-readership, much of the detail shows how logistics actually worked.
In order that the research questions can be properly addressed, a micro

approach needs to be taken to enable a more forensic and informative analysis.

82 W.H. McDowell, Historical Research — A Guide (Harlow: Pearson Education, 2002), p.16.

83 J. Tosh, The Pursuit of History — Aims, methods and new directions in the study of modern history (Fifth Edition) (Harlow: Pearson Education,
2010), p.223.

84 F.H. Mossman, ‘Logistics of Distribution Systems In the Economy’, Transportation Journal, Volume 1, Number 3 (Spring 1962), 30-33.

85 See, for example: Van Creveld, Supplying War; Thompson, Lifeblood of War and Foxton, Powering War.
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To provide a framework for research which enables an analysis of
specific sub-disciplines within logistics, it was decided to use a model that is
well respected in the management science discipline and one often referred to
in the subject of supply chain management — Porter's Value Chain. Although
the term ‘supply chain’ was not in general use during the Second World War
period, modern analytical approaches to the subject do provide a helpful
framework to explain the operation of all parts of logistics. In doing so, it is
useful to just outline what the term actually means. Contemporary management
science literature provides a number of definitions but the work of Chopra and
Meindl provides one of the most concise, defining a supply chain as consisting

of:

...all parties involved, directly or indirectly, in fulfilling a customer request.
The supply chain includes not only the manufacturer and suppliers, but
also transporters, warehouses, retailers and even customers themselves.
Within each organization, such as a manufacturer, the supply chain
includes all functions involved in receiving and filing a customer
request.®

Porter’s original model was a means of showing a range of activities in
an organisation which were seen as delivering a valuable product or service
and consisted of support activities (e.g. Human Resource Management) and
primary activities (e.g. inbound logistics).”” Porter's model has therefore been
adapted in order to identify the key components of the RAF’s supply chain and

is detailed in Figure 1.

Human Resource Management — The People of Logistics
(Societal Construct, Recruiting & Training)

Support | Organisational Hierarchy

Activities | (Air Ministry, Command & Group HQs) LS

Effect

Procurement
(Initial & Re-Provisioning)

Primary Inbound Logistics Outbound Logistics Service Delivery
Activities (Warehousing) (Transport) (Front Line Service)
Figure 1 -

RAF Supply Chain Model 1939-1945 (after Porter) ®

86 S. Chopra and P. Meindl, Supply Chain Management — Strategy, Planning and Operation, Third Edition (New Jersey (USA: Pearson Prentice
Hall, 2010), p.3.

87 M.E. Porter, Competitive Advantage — Creating and Sustaining Superior Performance (New York (USA): Free Press, 2004), p.36.

88 Adapted from Porter’s Value Chain Model illustrated in K. Lysons and B.Farrington, Purchasing and Supply Chain Management (Seventh
Edition) (Harlow: Prentice Hall, 2006), Figure 3.13, p.102.
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Although developed for a commercial context, Porter’s concept enables a

more analytical approach to be taken in considering the key components of the
supply chain. As Porter points out ‘Every firm is a collection of activities that are
performed to design, produce, market, deliver and support its product’; for the
terms firm’ and ‘product’, the replacements ‘RAF’ and ‘Air Power’ can be
substituted respectively.®® Porter adds that a ‘...firm’s value chain and the way it
performs individual activities are a reflection of its history, its strategy, its
approach to implementing its strategy, and the underlying economics of the

activities themselves’.®

Structure of the Thesis

The first two chapters of this thesis provide lead-in material to the main
part which covers the Second World War. Chapter One addresses the first
research question and considers the identity of the RAF logistics organisation
and its origins, from the First World War through to the period just before the
Expansion Programme in 1934. Chapter Two considers the second research
question of how and why the logistics organisation developed during the

Expansion Programme itself, until the outbreak of war in September 1939.

Chapters Three and Four address the third research question and is the
point where the developed version of Porter's model first comes into play and
shapes the chapter titles from there on. Chapter Three considers the human
resource element and identifies the men and women, military and civilian, who
made the logistics’ organisation work. Chapter Four continues the personnel
theme but examines the organisation of logistics (organisational hierarchy),

along with recruitment and training.

Chapters Five, Six and Seven, address the fourth research question;
broadly speaking, these all examine various aspects of sustaining air power
during the Second World War, with comment on various aspects of
performance. Chapter Five examines how resources were acquired

(Procurement), Chapter Six examines where and how stock was received into

89 Porter, Competitive Advantage, p.36.
90 Ibid, p.6.



32
service and protected (Inbound Logistics) and Chapter Seven considers the
distribution process, including movement by road, rail, water and air (Outbound
Logistics). Chapter Eight addresses the fifth, and final research question and
examines how a logistics service was delivered to the RAF’s front-line (Service
Delivery), with particular emphasis on how successfully the RAF achieved
logistical reach. Chapter Nine is the overall conclusion to the thesis and draws
together the various strands of research under the generic themes, before
finally examining and assessing the overall effectiveness of RAF logistics during
the Second World War. In terms of Porter’'s model this informs the final element

of the diagram — logistics effect.
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Chapter One:
Laying the Foundations - The Origins and
Early Development of RAF Logistics

Introduction

The RAF was formed in the closing stages of the First World War,
following the merger of the Royal Flying Corps (RFC) and the Royal Naval Air
Service (RNAS). The RAF’s logistics organisation, structure and procedures
were shaped, initially by lessons learned from the First World War period and
then progressively developed to support early inter-war operations. By the
outbreak of the Second World War, however, RAF logistics was very different,
largely as a result of the transformation it experienced during the Expansion
Programme which began in 1934. This formative period is the baseline from
which RAF Logistics was evolved and is a fundamental part in understanding
what was eventually developed for the Second World War itself. This chapter

examines this genesis up to the end of 1933.

Formation of the RFC

The RFC emerged as a result of the work of a standing sub-committee of
the Committee of Imperial Defence in November 1911, which had been tasked
by the Prime Minister to ‘...consider the future development of aerial navigation
for naval and military purposes....! The outcome of this work included a
recommendation that a Flying Corps be established, consisting of a Military and
a Naval Wing, a Central Flying School and an Aircraft Factory.” Following
ministerial approval of the Committee’s final report, the RFC was established by
Royal Warrant on 13 April 1912.° Given the difference in Army and Navy
operating requirements, the Naval Wing moved further away from the RFC and
soon evolved into what unofficially became known as the RNAS.* By July 1915,

the Admiralty declared that officers of the Naval Wing would become part of the

1 W. Raleigh, The War in the Air — Being the Story of the Part Played in the Great War by the Royal Air Force, Volume One (Eastbourne: Reprinted
by the Naval & Military Press, originally released 1922) p.198.

2 Ibid, p.198. See also Air Ministry, Pamphlet (Air) 328, Four Lectures on the History of the Royal Air Force (First Edition) (London: Air Member for
Training, 1945), first lecture, p.8.

3 Raleigh, The War in the Air, p.199. See also Air Ministry, Pamphlet (Air) 328, Four Lectures on the History of the Royal Air Force (First Edition)
(London: Air Member for Training, 1945), first lecture, p.8.

4 Air Ministry, Pamphlet (Air) 328, Four Lectures on the History of the Royal Air Force (First Edition) (London: Air Member for Training, 1945), first

lecture, p.9.
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Military Branch of the Royal Navy and, on the 29 July 1915, the Admiralty
officially constituted the RNAS.®

Logistics in the RFC

By the time the German Army entered Belgium on 4 August 1914 and
the subsequent declaration of war by Britain, the RFC had just sixty-three
aircraft and ninety-five motor transport (MT) vehicles.® The Corps deployed to
France for the first time with the British Expeditionary Force in August 1914 with
just four squadrons of aircraft and an Aircraft Park which provided logistical
support.” One of the earliest logistical difficulties which the RFC experienced
was due to the relative infancy of aircraft production. At the outbreak of war,
there were just twelve aircraft-manufacturing firms in Britain, three of which
were producers of seaplanes. In terms of output, total production amounted to
just 100 aircraft per year.? This limited manufacturing capacity meant that the
British were largely dependent on France to meet its needs. Indeed, the
demand for aircraft in the first six months of the war was so great that some 100
aircraft were bought from French companies; by the end of the war, 1,500
airframes had been acquired from this source.® Notwithstanding the problems
with supply of whole aircraft, there was also a lack of suitable aero engines; in
the spring of 1914, the Government had even resorted to offering a £5,000 prize
for a British-designed engine.” Here too, the British were reliant on engines of
French design, especially for the first six months of the war. The engine supply
situation was further compounded by, quite ironically, a pre-war dependence on
Germany for the production and supply of magnetos. British production was
woefully inadequate and the source of supply was based on just one company.
As a result, both the War Office and the Admiralty relied heavily on the import of
mainly German built magnetos. The shortage came to a head in the Summer of
1916 when pre-war delivered supplies of the German built magnetos were
exhausted; it was not until the Autumn that the British-produced reliable

5 S.W. Roskill (ed), Documents Relating to the Naval Air Service, Volume 1, 1908 - 1918 (London: Spottiswoode, Ballantyne and Co, 1969), 1908-
1918, Admiralty Weekly Order No 1204/15 (Adm. 1/8408) dated 29 July 1915, pp. 212-213.

6 Ibid, p.49.

7 J.E. Edmonds, History of the Great War — Military Operations France & Belgium 1914 (August-October 1914) (London: MacMillan & Co, 1922), p.48.
The broad details of which components of the RFC would deploy with an expeditionary force had been determined in late 1913 — see TNA,
AIR1/118/15/40/56, RFC Military Wing, Question of Organization, Arrangements for Mobilization, November 1913 — August 1914.

8 H.A. Jones, The War in the Air, Volume Three (Eastbourne: Naval & Military Press, originally released 1931), p.254.

9 Dye, ‘The Royal Flying Corps Logistic Organisation’, p.33 and Dye, ‘France and the Development of British Military Aviation’, pp.1-12.

10 Jones, The War in the Air, Volume Three, p.254.
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magnetos became available and then only at a rate of between twenty and thirty
a week. Raw material supply was one of the main causes of the lack of
progress, with some components being sourced from as far away as Japan and
America. Spares for repair were in very short supply and spare magnetos were

often obtained by diverting those destined for new engine production.™

Despite the popularly held view that aircraft of this time were primitive
structures made from just wood, wire and canvas, the reality was more
complex. This was a factor which quite quickly began to complicate logistics.
Such a perception is well illustrated by Peter Fearon, for example, who
suggested that 'the construction of an airframe — spars of wood held together
with glue and wire, then covered in fabric — was a relatively simple affair ..."."
By Second World War standards, aircraft construction was comparatively
straightforward in terms of material technology, but was still relatively complex
in terms of the range of materiel required, not just for initial manufacture, but
also for spares to support repairs in the field. The fuselage of the RE8 aircraft,
for example (excluding the wood itself), consisted of 273 individually referenced
items, within which there was a total of some 800 parts including nuts, bolts,
washers, rivets, split pins, bracing wires and various metal jointing plates.”® As
aircraft design matured they became more complex machines and were more
demanding to maintain. Aside from the main aircraft structure, the range of on-
aircraft equipment, all of which required spares, expanded significantly to
include: wireless sets; Lewis and Vickers machine guns (including magazines
and mountings); bombs, bomb carriers, sights and release gears; cameras and
photographic equipment. There was also a wide range of miscellaneous stores
such as brass, copper, gun-metal, solder, mild-steel, tool-steel, tin, copper-
tubing, acetone, beeswax, paint, soda, soap, tallow, varnish, carbide, oil and
timber."* One of the earliest writers to comment on the difficulties of military
aircraft maintenance was Major W.S. Brancker in June 1914, who observed that
‘...the aeroplane and its engine are both fragile and delicate’ and that during
war increased demands placed on aircraft machines would invariably lead to

numerous breakages and strains, all of which take time and skill to repair, and

11 Jones, The War in the Air, Volume Three, pp.255-256.

12 P. Fearon, ‘The Growth of Aviation in Britain’, Journal of Contemporary History, 20(1) (January 1985), 21-40 (p.23).

13 Trenchard Museum Archive (TMA), Royal Aircraft Factory, Spare Parts for Aeroplanes — Type R.E.8. with R.A.F. 4A Engine (March 1917).This
analysis does not include the aircraft’s engine, cockpit components, armaments, undercarriage or the tailplane & rudder assembly.

14 Jones, The War in the Air, Volume Three, p.252.
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which demand the provision of large quantities of spare parts...”.*> Brancker
added that the °‘...difficulty of supply of spare parts will be increased in
proportion to the number of different types of aeroplanes employed’.’®* These
views were borne out by the RFC’s experience during the war and were
commented on by Air Commodore Robert Brooke-Popham in a lecture just after

the war who stated that:

It is, therefore, of the highest importance that spare machines and spare
parts of every sort shall be instantly available. This means large base
depots and an efficient channel of supply between depots and squadrons
and on the sound working of this supply system the efficiency of the Air
Force in any theatre of war very largely depends.*’

The complexity of this task was expanded on by Lord Weir of Eastwood
writing in Flight magazine in July 1919. Amidst quite a detailed and scientific
exploration of the issues involved in operating aircraft, Weir commented that
there had been an ‘inability to take the fullest advantages of standardisation,
owing to the necessity of making continuous progress in design and
performances of machines’ and drew attention to the ‘...extreme complexity and
variety of the elements contributing to the provision and equipment of War [sic]
aeroplanes’.” This all required an aircraft industry which could keep pace with
the material needs of the RFC. Whilst Britain had a limited aircraft industry prior
to 1914 and had initially been slow to develop this, the situation changed rapidly
throughout the war.” This growth is commented on by David Edgerton, who
emphasised the point that ‘the war saw the creation of a very large aircraft
industry, with increases in output accelerating through the war’.* This industrial
growth spawned an extensive range of aircraft makes and types; by 1918, the
RFC had operated some fifty-seven of these, sourced from twenty-two different
manufacturers. This manufacturing base consisted not just of specialist aircraft
manufacturing firms, but had broadened to include production by motor car

firms, furniture makers and architectural decorators.” It was a similar picture for

15 W.S. Brancker, ‘The Aeroplane in War’ (tenth of a series of lectures arranged by the Military Education Committee at the University of London),
Flight, 12 June 1914, p.632.

16 lbid.

17 Brooke-Popham, ‘The Air Force’, RUSI Journal (1920), 43-70, cited in Dye, ‘Sustaining Air Power’, p.46.

18 Lord Weir of Eastwood, «Some Developments in Aircraft Design and Application During the War', Flight, 17 July 1919. p.955.

19 Barnett, Audit of War, p.127.

20 Edgerton, England and the Aeroplane, p.22.

21 Ibid.
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aero engines with thirty-two different variants having been used.? Edgerton
also makes the important point that to this extensive range of firms, ‘a huge
number of subcontractors may be added’ which were producing, for example
‘propellers, electrical firms supplying magnetos, chemical firms supplying ‘dope’,

textile firms supplying canvas and firms supplying instruments and cameras’.”®

The procurement picture was further complicated in that the RFC also
became increasingly reliant on the supply of aircraft and aero engines (and the
associated spares) from France. Whilst this source of supply represented only 5
per cent of total wartime production, it amounted to nearly 40 per cent in 1915.
The figure for aero engines was larger, representing 40 per cent of total wartime
production and over 50 per cent in 1915.* By October 1918, and factoring out
aircraft and engine types which had by that stage become obsolete, the newly
formed RAF was still operating around forty-two aircraft makes and types and
some fifty-two engine variants.*® The significance for logistics is that the extent
and diversity of aircraft and aero engines all required spare parts, many of
which were not interchangeable and were therefore unique to specific
manufacturers. The quantity of required spares needed to be forecast and then
orders placed through a multitude of contracts.

As the war progressed, the maximum number of aircraft that a squadron
was permitted to hold at any one time (known as the aircraft establishment
(AE)) increased and this led to a corresponding increase in the equipment and
spares requirement. In March 1916 the squadron AE increased to eighteen
aircraft, further expanding to twenty four in March 1917.° Deliveries of new
aircraft to meet the changing AE between 1914 and 1918 were quite dramatic,
progressively increasing from eighty four in 1914 to 7,230 in 1918.* The growth

in aircraft numbers was not just to meet an expanding Flying Corps but also to

22 Figures calculated from Jones, The War in the Air, Appendices, Appendix XXVII — Types of Aircraft 1914-18: Technical Data, Table A.
Aeroplanes, pp. 178-183. Totals exclude seaplanes and ship aeroplanes as the data tables do not make it clear if these were operated by the RFC
or RNAS. By the Armistice in November 1918, a number of these had become obsolete and were no longer in operational service.

23 Edgerton, England and the Aeroplane, p.23.

24 Dye, ‘France and the Development of British Military Aviation’, p.6.

25 Figures calculated from Jones, The War in the Air, Appendices, Appendix XLI — Disposition of Aircraft and Engines on Charge of the Royal Air
Force at 31st October 1918, Table A. Aeroplane and Seaplanes (Airframes), pp.188-189. Seaplanes and Ship Aeroplanes totals have not been
included to maintain a like-for-like comparison with the 1914-1918 figures. Engine figures calculated from Jones, The War in the Air, Appendices,
Appendix XLI, Table B. Engines, pp.190-191.

26 Jones, The War in the Air, Volume Three, p.253.

27 Ibid, p.253.
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meet shortfalls from attrition which was substantial; in the period from 12 June
1915 to 1 March 1917, of the 7,137 aircraft taken into service, 4,047 were struck
off Service charge — some 57 per cent of the deliveries.?® By the end of October
1918, the newly formed RAF had a total of 22,171 aircraft on charge but with a
total of 37,702 aero engines; of these, 5,090 were in the process of repair and
4,880 in store (of which 2,741 were obsolete).” Although a significant number
were purchased from overseas, 55,093 aircraft and 41,034 engines had been
manufactured in Britain.** This substantial growth led to a corresponding

increase in the range and quantity of aircraft and related equipment spares.

The operation of aircraft also called for large quantities of fuel and the
supply of this presented a significant challenge, not just in terms of quality
requirements but also the sheer volume required to support the RFC’s rapidly
growing aircraft fleet; by 1916, the RFC was consuming some 200,000 gallons
per month.** Refuelling of aircraft was carried out by hand and was a time
consuming and laborious process; the Sopwith Camel F1 aircraft, for example,
required the best part of ten cans of aviation spirit (four gallon capacity) to fill its
fuel tanks.*>  Due to the high quality control requirements, the filling operation
for aviation spirit needed special supervision and this was carried out at
Portishead (near Bristol) until the spring of 1918 when, due to the size of
consumption (which had then increased to around 600,000 gallons per month),
filling was carried out in France at Rouen and Calais. From that point on, all fuel
(aviation and motor transport) used in France and Italy was filled and distributed

from these installations.*

Given these resource requirements, it was essential that the RFC had an
efficient and reliable logistics system; this the Corps developed and it served
them well throughout the First World War. In essence, it consisted of four

distinct elements. The first of these was procurement. Complete aircraft and

28 The War Office, Statistics of the Military Effort of the British Empire During the Great War 1914-1920 (London: Reprinted by the Naval & Military
Press, originally released 1922) Part VIII, Section 1, pp.497-498.

29 H.A. Jones, The War in the Air — Being the Part Played in the Great War by the Royal Air Force, Appendices (Eastbourne: Reprinted by the
Naval & Military Press, originally released 1937), pp.188-191. The figures quoted include all aircraft types (aeroplanes, seaplanes & ship
aeroplanes) for the At Home, Expeditionary and Eastern theatres.

30 lbid, p.154.

31 J.E. Edmonds, History of the Great War — Military Operations France & Belgium 1916 (London: MacMillan, 1922), pp.102-104.

32 The Sopwith Camel had a main pressure tank of thirty gallons and a gravity tank of seven gallons. J. Pudney, The Camel Fighter (London:
Hamish Hamilton, 1964), p.21 refers.

33 Edmonds, History of the Great War 1916, p.103 and War Office, Statistics, Part XXXII(ii) Supply, p.847.
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vehicles were purchased by the Director of Military Aeronautics (Equipment
Directorate) at the War Office, whilst air stores were provided by the Army
Ordnance Department (Ordnance Aeronautical Stores Department); in the case
of the latter, stores were sourced either from the Royal Aircraft Factory or
directly from industry. The Department’s responsibility for aeronautical stores
remained until the end of 1916 when it was replaced by the Supply Department
of the RFC under the Director of Aircraft Equipment at the Air Board.*
Production quality standards of aircraft were monitored by an Aeronautical

Inspection Department which was formed in December 1913.%

The second element was the depot. The requirement for these had been
evident from the very early days of the RFC, with a clear need for a location to
hold the large volumes of spares being delivered from manufacturers, for the
storage of complete aircraft awaiting allocation to units and a repair and
maintenance capability which demanded a range of specialist workshops and
specialist engineering equipment. The first depot was formed at Farnborough in
May 1912 and known as the Line of Communications Workshop; it was
renamed the Flying Depot in 1913, before becoming the Aircraft Park in April
1914.* Up until the beginning of the First World War, the RFC’s inventory was
centrally administered by the Flying Depot which replenished stores expended
by its squadrons and units on a monthly basis.*” The sheer range and volume of
equipment flowing into the depot, coupled with an ever expanding workshop
requirement soon demanded additional space; concurrent with this, it was also
found necessary to separate the capabilities for training aircraft and the storage
of vehicle spares, paint, photographic and electrical equipment. Consequently,
additional facilities were established at Greenwich, Chelsea and Ascot.*® In
early 1916, this home organisation was reorganised into what was known as the
Southern and Northern Aircraft Depots. The Southern Depot was based on the
original RFC location at Farnborough (where its Headquarters element was

located) with a Park on that site and at Chelsea and Ascot. Additionally, a

34 TNA, AIR 1/2398/268/1, RAF Stores Branch, Notes on History of R.A.F. Stores Branch 1915-1926, pp.2-3.

35 B. Robertson, ‘An AID to quality’, Aeroplane Monthly (November 1993), 64-66 (p.64).

36 Raleigh, The War in the Air, Volume 1, p.213 and TNA, AIR 1/117/15/40/33, Organisation in the R.F.C. for maintenance in the field and for
squadron supplies in war, 28 January - 31 Jul 1914.

37 TNA, AIR 2/5, RFC: System of Store Accounting, proposals by OC RFC (Maj F.H. Sykes), Sykes to The Secretary War Office , dated 1 March
1913, Attachment entitled ‘Regulations for the Storage, Issue and Replenishment of Stores for the Royal Flying Corps. (Military Wing), p.1.

38 TNA, AIR 1/2398/268/1, RAF Stores Branch, Notes on History of R.A.F Stores Branch 1915-1926, p.2 and AIR 1/506/16/3/43, Parks and Depots
at Home — Organisation for March to May 1916, 20/RFC/107(A01) 31 May 1916, War Office to Dowding.
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Northern Aircraft Depot was formed at Bradford responsible for units north of a
line drawn east and west through Nottingham.* Three further types of specialist
units were established in Britain during 1917: Aircraft Acceptance Parks which
were responsible for receiving aircraft from manufacturers, examining and
equipping them for operational service, before despatching them to units at
home and overseas®; Stores Distributing Parks to supply the recently formed
RFC Training Brigade and its flying training schools and Stores Depots.* These
units were the genesis of the RAF’s depot system which developed after the

war.

The development of the overseas depot system followed similar
principles but was more directly influenced by operational needs. The original
Aircraft Park at Farnborough deployed with the RFC to France in August 1914
and by the end of October 1914 had become established at St Omer, with its
port depot at Rouen. By the middle of 1915, the demands on the Park had
grown considerably and a second park was established at Candas, with a port
depot at Boulogne. Both of these parks received their equipment by train from
their respective port depots.”” What quickly became apparent was that the parks
would become increasingly immobile unless they could be relieved of the heavy
repair work commitment. With the decision to form brigades for each army,
three new Army Aircraft Parks (AAP) were formed in December 1915, each
allocated to one of the new brigades. The new parks were intended to remain
as mobile as possible, situated to the rear of the Army and as close to a
railhead to enable rapid redeployment. Each park held between two weeks’ and
one month’s stock of stores and looked after the daily needs of the flying
squadrons in their respective Army.* This was a particularly significant
development as the mobility of these new parks would enable them to achieve
logistical reach if and when flying squadrons were to start moving forward any

significant distance. Indeed, stores and supplies were packed into purpose built

39 TNA, AIR 1/506/16/3/43, Parks and Depots at Home — Organisation for March to May 1916. The revised arrangements were detailed in a letter
from the War Office to the OC Administrative Wing RFC — 20/RFC/107(A01) dated 31st May 1916.

40 R. Sturtivant, J. Hamlin and J.J.Halley, Royal Air Force Flying Training and Support Units (Tunbridge Wells: Air Britain, 1997), pp.46-47 and an
anonymous article ‘Aircraft Acceptance Parks’, Aeromilitaria, Issue 1/76.

41 TNA, AIR 1/2398/268/1, RAF Stores Branch, Notes on History of R.A.F Stores Branch 1915-1926, p.3; P. Dye, RFC/RNAS/RAF Logistics Units
—1912-1915, D DSGT/1 dated 19 January 1995,p.5 and TNA, AIR 10/273, RFC Stores Regulations 1918, Orders for Squadron Equipment Officers
and System of Accounting for R.F.C Units, p.16.

42 Dye, ‘The Royal Flying Corps Logistic Organisation’, p.33.

43 H.A. Jones, The War in the Air, Volume Two (Eastbourne: Naval & Military Press, originally released 1928), pp.188-189.



41
cases that could be easily loaded onto lorries and stock issued on the move if
required.* This concept remained a key component of the RAF logistics order
of battle and became a key part of the RAF’s War Manual much later in 1928.
With mobility largely preserved through the new AAPs, the former Aircraft Parks
at St Omer and Candas became fixed repair and supply parks and were
renamed Aircraft Depots on 15 December 1915. Each of the main depots held
up to three months’ stock of aircraft and vehicle stores and received all new
aircraft destined for front line squadrons. In terms of geographical distance,
most of the flying squadrons were located six to eight miles from the front line

with their new AAPs some five to ten miles further back.”

The third element of the logistics organisation was distribution. The
movement of stores within Britain and to overseas theatres was heavily
dependent on movement by rail, sea and inland waterways; the first two of
these were to remain the primary means of distribution for the RAF until air
transport became a viable option in the Middle East during the mid to late
1920s. As far as the campaign in France was concerned, most military stores
were moved across the Channel by barge and then onwards by rail and/or
inland waterways; in the case of the RFC, the majority of its equipment was
moved to the Continent via the port depots at Boulogne and Rouen. This total
military task alone (of which the RFC’s requirement was a relatively small
component) was a sizeable undertaking. The quantity of material conveyed by
inland waterways in France rose from a weekly average of just over 19,000 tons
in November 1916 to a peak of over 66,000 tons in October 1918.*° The cross-
Channel barge tonnage was also particularly extensive, rising from a weekly
average of 445 tons in December 1916 to a peak of just over 25,000 tons in
October 1918.*" The total figure for cross Channel shipment between 9 August
1914 and 26 March 1920 was 27,566,245 tons. Of this figure, aircraft stores
(excluding fuels, oils and ammunition) amounted to just 131,339 tons or 0.48
per cent.”® By way of comparison, the figure for hay and oats for livestock
(mainly horses and mules) was 5,919,427 tons or just over 21 per cent.”

44 Dye, ‘The Royal Flying Corps Logistic Organisation’, p.34.

45 Dye, ‘The Royal Flying Corps Logistic Organisation’, pp. 33-34.
46 War Office, Statistics, Part XVIII, Section 2, Table (iii), p.613.
47 Ibid, Part XVIII, Section 2, Table (jii), p.613.

48 Ibid, Part IX, Section 4, Table (i), p.521.

49 Ibid, Part IX, Section 4, Table (i), p.521.
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The fourth element of the RFC’s logistics’ structure was squadron level
support. At the heart of this was the need to maintain sufficient stocks of stores
and supplies to support flying operations and the wider needs of ground
equipment and personnel. The growth in the diversity of equipment types led to
an exponential increase in the size of the RFC’s inventory and this required a
sophisticated stock control and accounting system. The procedures used by the
RFC were developed as early as March 1913 and were based on a modified
version of the Regulations for Royal Engineers’ Services.”® These were later
officially promulgated as the official System of Accounting for the RFC.** Many
of the basic principles in this document remained in use by the RAF throughout
the Second World War. A key feature of the Stores Account System was that
items in the RFC’s inventory were clearly identified. This was especially
important in the support of aircraft where much of their structure, especially aero
engines, consisted of closely fitting components and the fitment of exactly the
right replacement part was essential. This required the allocation of a part or
stock number and was usually one which had already been given to the item by
the original manufacturer. Up until 1918, there was no standard RFC system of
identification and manufacturers often used quite complex systems. The Royal
Aircraft Factory, for example, used a four level identification system consisting
of a Unit, Component, Group, Part system to identify spare parts for the RE 8
reconnaissance aircraft.’*> There was also the requirement to know what stock
was held, not just for visibility of holdings, but also for reasons of propriety as
stores and supplies were, in theory, public property; even in war, the need to
protect the ‘public purse’ was ever present. At the higher level, stores and
supplies used by the RFC were classified using a categorization system: Class
A which included complete items such as instruments, tools, plant and special
stores and Class B items which were components of complete items or
consumable stores such as oils and paints.” This made the task of inventory
management more straightforward as only Class A items were accounted for
throughout their in-service life. The overall system required manuscript ledgers

to be kept and these formed the main stock record of equipment.> Of particular
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note is that the record of stock holdings was purely a local matter and there was
no overall record maintained at HQ RFC level. Consequently, without a master
record of stock, it was not possible to view the RFC’s complete holdings and
therefore extremely difficult to re-distribute assets should they be required
elsewhere. For example, a squadron might be short of a specific item but the
same item might be in plentiful supply at a neighbouring squadron. The
challenge of this is best appreciated when set against the overall size of the
RFC’s inventory which, by the end of the war, had grown to approximately
50,000 different types of item.* The requirement for overall visibility of stock
holdings remained a significant challenge for RAF logistics throughout the inter-
war and Second World War periods. Serious progress towards what was known
as ‘global’ visibility of assets was not achieved until the RAF introduced

computerized stock control in 1965.>

All of this work required specialists who understood the finer points of
logistics. Prior to the First World War, this rested with just two Quartermasters:
Lieutenant W.J.D. Pryce for the Military Wing (based at the Flying Depot and
known as the Officer in Charge Stores) and Lieutenant F.H Kirby VC for the
Central Flying School.”” For the flying squadrons though, there were no officer
appointments as quartermasters and stores were the overall responsibility of
the respective squadron commanding officers. To assist them in this task,
storekeepers were appointed for each flight within the squadron, with an
assistant known as a Storeman and a Ledger Keeper to maintain the records of
account and associated paperwork.”® By the end of 1914, however, operating
experience was showing that there was a growing need for a specialist ground
branch officer. The shortfall was addressed in January 1915 with the
introduction of a new officer specialisation known as an Equipment Officer.
There were two grades: Equipment Officer (EO) (with the rank of captain) for
Wings and Assistant Equipment Officer (AEO) (lieutenant or 2" lieutenant) for

Squadrons (the intention was to have one AEO per Squadron, four per Aircraft
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Park and one for the Administrative Wing).> The title itself is misleading in that
the specialisation was responsible for both logistics and engineering. Most of
the new Equipment Officer posts were filled by commissioning regular
Quartermaster Sergeants of the Royal Engineers and by calling for volunteers,
whose previous experience varied between general engineering and a basic
knowledge of the internal combustion engine. By June 1915, the Army List
shows a total of fifteen EOs, thirty-seven AEOs and thirteen commissioned
Quartermasters.® The rate of expansion was quite marked as only ten months
later in the Army List of April 1916, there were nearly 1,200 EOs, AEOs and
Quartermasters serving.** A covering memo to a revised training course
syllabus issued on 20 July 1918, defined the ideal recruit for the Branch as
‘incapacitated flying officers and observers (over twenty-five years old), trained
RAF WOs and SNCOs (stores) and civilians of good education and business

experience’.”
Mobile Logistics

One RFC initiative in particular had far reaching implications for RAF
logistics and helped shape what became known as Air Stores Parks; this later
development is examined in Chapters Two and Eight. The German offensive
during the spring of 1918 and the advance towards the rail junction at Amiens
caused significant supply problems for the RFC and the far sighted concept of
mobility (despite the largely static nature of trench warfare which had prevailed
for most of the war) came into its own. On the first day of the offensive, many of
the RFC’s aerodromes came under artillery fire. Consequently, new
aerodromes had to be identified and occupied, almost on a day-by-day basis.
Indeed, by 5 April 1918, forty-five new aerodromes had been secured.®® This
upheaval brought with it the urgent need to maintain supplies to the squadrons
of the newly formed RAF, which became all the more pressing when their

supplying units, the Aircraft Parks, had to move as a result of the threat from the
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enemy offensive.*® To meet the need for these urgently required supplies, the
Deputy Quartermaster-General at RFC (RAF) HQ, Brigadier-General H.R.M
Brooke-Popham introduced what were known as resupply convoys. His priority
was to ensure that each new aerodrome location had adequate stocks of fuel
and munitions and as soon as a new site had been identified, stocks were pre-
positioned in order that the incoming squadrons could be re-armed and fuelled
without delay. To support this concept, two convoys were set up, each of eight
light tenders. One of the convoys was loaded with machine-gun ammunition
and 25 Ib bombs and could deploy at five minutes’ notice, day or night; the
second convoy provided a delivery service for urgently required spare parts.®
This initiative enabled the flying squadrons to focus on their operational task
and to remain mobile, without the additional burden of maintaining its own

resupply of critical stores and supplies.

Logistics in the RNAS

Whilst the RAF was formed from an amalgamation of the RFC and
RNAS in 1918, the logistics organisation of the new Air Force was shaped more
by Army than Naval procedures. Although a Naval Wing had been included as
part of the original RFC when the Corps was formed in 1912, the Admiralty had
worked independently from the outset and had established its own Air
Department.®® Whilst a degree of coordination had been achieved between the
two Services through a Joint Air Committee from 1912, their meetings ceased in
August 1914 with the outbreak of hostilities.®” Consequently, by August 1914,
logistical support for the RNAS had become quite separate from the RFC with
the Admiralty’s Air Department’s Civil Assistant becoming responsible for the
supply of stores, spares, freight and transport for naval aircraft.®® Whilst the
design, development and manufacturing capability of the Royal Aircraft Factory
was available to both Services, the RNAS developed its own technical
department. Such an arrangement enabled the Admiralty to source its aircraft,
engines and spares from the open market, whilst the RFC was largely
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dependent on the Royal Aircraft Factory. Not surprisingly, this inevitably led to
friction between both air arms who literally competed for resources, rather than
working together.” This independence led to the RFC and the RNAS each
conducting their own logistical support procedures throughout the war. It was
not until May 1916 when, amongst wider concerns regarding the extent to which
aircraft and crews were being killed on war operations, the question of what was
referred to as the ‘alleged maladministration of the Flying Services’ was
investigated by a British Government Committee of Enquiry.” The final report of
the Committee was published at the end of 1916 with, inter alia, the
recommendation that an Air Board be formed by the Cabinet which would
coordinate the design, construction and production of aircraft, aero engines and
aircraft armament for both the Army and the Royal Navy. The new Board,
however, was dominated by a large number of RFC officers, largely as a result
of the fact that the RFC was by far the larger of the two air arms.”™ Of the nine
key members (excluding the Secretary and assistant secretary), just two Naval
officers were included — Rear-Admiral Kerr filling the post of Deputy Chief of the
Air Staff and Commodore Paine as Master-General of Personnel. As far as
logistics was concerned, Major-General Brancker was appointed the
Comptroller General of Equipment.” Thus, by the time the RAF was formed, the
RNAS had limited influence as far as the development of logistics for the new
Service was concerned. Given this, and that the development of British Naval
airpower logistics has already been examined at doctoral level, there is little
merit in adding further detail of its workings to this thesis.”

Formation of the RAF and the Air Ministry
As early as 1916, the overlapping responsibilities of the RFC and the

RNAS, the competition for aircraft and engines, coupled with growing public

concern over German bombing raids, led to consideration of the possible

69 See: R. Barker, A Brief History of the Royal Flying Corps in World War 1 (London: Robinson, 2002), p.417, F. Sykes, From Many Angles — An
Autobiography (London: George Harrap, 1942), p.216 and E. Ash, Sir Frederick Sykes and the Air Revolution 1912-1918 (Abingdon: Frank Cass,
1999), p.126.

70 C.G. Grey, A History of the Air Ministry (London: George Allen & Unwin Ltd, 1940), p.57.

71 M. Cooper, ‘Blueprint for Confusion: The administrative Background to the Formation of the Royal Air Force, 1912-19’, Journal of Contemporary
History, 22(3), (July 1987), 437-453, (p.447).

72 Grey, A History of the Air Ministry, pp.76-77.

73 See: B. Jones, ‘Ashore, afloat and airborne: The Logistics of British Naval Airpower, 1914-1945’ (unpublished doctoral thesis, King’s College,
London, 2007).



47
unification of the air services. Eventually, the Prime Minister, Lloyd George,
appointed General Jan Christian Smuts to head a government committee to
look at air defence and air organisation.” As part of his recommendations in
1917, Smuts recommended the formation of a new service, which would be
independent from the Army and Navy; with the passing of the Air Force Bill in
November 1917, the RAF officially came in to being on 1 April 1918. Smuts also
recommended the formation of an Air Ministry and the first Air Council was
established on 3 January 1918 with Lord Rothermere as the first Secretary of
State and President of the Council.” Whilst the independent and uncoordinated
logistics operations of the RFC and RNAS had survived the First World War, the
formation of the RAF raised the question of what form the new, single Service
approach to logistics would take. The key to this was to be the formation of a
new ground Branch of the Service which, in conjunction with the Directorate of
Equipment in the Air Ministry, would provide the lead for the delivery of logistics
services during the inter-war period and throughout the Second World War

itself.

Formation of the RAF Stores Branch

On the formation of the RAF in 1918, the management of logistics below
Air Ministry level still remained the responsibility of Equipment Officers which
had been established as part of the RFC in 1915, although they still had a dual
responsibility for both engineering and stores matters; this had never been an
entirely satisfactory arrangement as each of these disciplines required quite
different professional backgrounds and specialist knowledge. The requirement
for an officer branch solely responsible for logistics (then referred to generically
as stores) was championed by the RAF’s second, post-war Director of
Equipment, Air Commodore C.L. Lambe who had taken up post in June 1919.”
In due course, Lambe proposed the formation of a Stores Branch with the

intention that its officers be recruited largely from the ranks. The proposal
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gained approval from the Secretary of State for War and Air (Winston Churchill)
in mid-October 1919, with the official announcement appearing in Air Ministry
Weekly Orders in late October 1919.”” Rates of pay and conditions of service for
the new Branch were published in June 1920 with flying officers earning
nineteen shillings a day, flight lieutenants one pound and three shillings a day,
squadron leaders one pound and ten shillings a day and wing commanders one
pound and fifteen shillings a day. These rates of pay, representing a weekly
range for the ranks indicated of between six and ten pounds per week, were
above what the average civilian worker might expect in the inter-war years -
between two and three pounds a week excluding his food, accommodation and
clothing.” Retirement ages were different for each rank with flying officers and
flight lieutenants retiring at the age of forty-five, squadron leaders at fifty and
wing commanders at fifty-five.” Overall, the new Branch (excluding group
captains and above) consisted of 245 officers; 203 had been selected for
permanent commissions® and forty two for short service commissions.®* As far
as the Air Force List was concerned, the Stores Branch first appeared in its

pages in February 1921.

Challenges for RAF Logistics in the Early Post War Period

The immediate post-war years saw the RAF move from a Service on a
war footing, consuming vast quantities of equipment and supplies, to a largely
peacetime Service with a significantly reduced support requirement. The RAF
had demobilized some 275,565 people (officers, cadets and other ranks) during
the period 11 November 1918 to 1 May 1920 and by the end of March the same
year, had disbanded the Women’s Royal Air Force.* The new strength by
October 1920 was a mere 3,000 officers and 24,000 other ranks — a reduction
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to less than one tenth of its wartime strength within two years.* The number of
its flying squadrons were also reduced substantially and by the beginning of
1921 consisted of just nineteen: five each in Britain and Egypt, four each in

India and Irag and one in the Far East.*

In addition to existing Empire interests in India and Egypt, Britain also
gained a responsibility for territories formerly occupied by the Imperial German
and Ottoman dynasties under an initiative by the League of Nations, which
included Palestine, Jordan and Mesopotamia (Iraq). As described by Bowyer,
responsibility for these ‘problem states’ brought with it a wave of tribal clashes
and anti-British uprisings.® It was against this turbulent backdrop, and at a time
of continuing debate regarding the need for an independent air force, that the
RAF began to secure a key role in what became known as imperial policing.*®
As part of this, the RAF was employed as widely as possible, if anything to
demonstrate just how effective (both in terms of cost and resources) air power
could be.? A significant step forward came in 1921 when, following the success
of the RAF in the British Somaliland policing operations, the Service took on the
lead role in operations against dissident groups in Iraq and Transjordan; this
doctrine became known as air control.®® A significant point here is that the
employment of air power represented significant value for money. For example,
the total cost of using the RAF in the month long operations against the ‘mad’
Mullah in Somaliland in 1920, came to just £70,000. This cost was placed in
context by the Secretary of State for War at the time who declared to Parliament
that: ‘the Royal Air Force on this expedition achieved more than we were able to
do in one expedition before the war at an expenditure of over £2,500,000, and
that would be £6,000,000 or £7,000,000 of the present currency’.* This
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‘imperial policing’, as described by Smith, provided ‘...a cheap and ubiquitous

form of colonial control in the more inaccessible corners of the globe’.*°

There was, however, a dichotomy here for logistics. On the one hand,
the post-First World War run-down in the size of the RAF had led to a
substantial reduction in the levels of equipment stocks. Indeed, some 10,000
aircraft and 30,000 aero engines (along with accompanying spares) became
surplus to requirements and were sold-off for £1,000,000 and 50 per cent of
future profits to the Aircraft Disposal Company.”* On the other hand, the
requirement to provide support for emerging, but quite uncertain future
commitments, required sufficient equipment to be retained and this became
problematical. The Operations Record Book for Number 3 Stores Depot at

Milton, for example, makes the comment in 1920 that ‘...difficulties were
experienced in framing an idea as to what quantity of stocks should be held to
meet the requirements of the Royal Air Force units in peace time’.* It is likely
that equipment disposal was achieved with relative ease, though it would have
been a sizeable task in terms of the physical work involved to pass this material
on from where it was located, to the Air Disposal Company. The question of
maintaining sufficient equipment for the future, however, proved to be more
challenging. Whilst there is little in Air Ministry records which comments on how
this problem was addressed, there is comment in a secondary source which
suggests that all was not well at the RAF Stores Depots. Indeed, Bowyer makes

the point that, during the Chanak crisis in Turkey during 1922/1923:

every squadron commander involved could testify to the abysmal
organisation of the UK stores depots in their equipping the mobilised
units initially, while equally awful disorganisation at the receiving end in
the Dardanelles had merely added another catalogue of difficulties.*
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More direct evidence of problems with spares availability can be found in
records relating to the RAF in India. The availability of spares became
particularly critical in India although here the RAF was dependent on the
financial vote of the Army in India. By the beginning of the 1920s the position
had become quite desperate and one where using parts from grounded aircraft
to keep others serviceable, had become increasingly commonplace. The
memoirs of Marshal of the RAF Sir Arthur Harris provide an enlightening view of
the situation at the time. Posted to the North West Frontier in 1919/20 as Officer
Commanding 45 Squadron, Harris was especially critical of the logistics
situation and described how they ‘...lacked everything in the way of necessary
accommodation and spares and materials for keeping our aircraft serviceable’.**
What particularly infuriated him was that there were large numbers of dual-
ignition engines available at home that were being sold as scrap by the
Disposal Board for a few pounds.® The situation deteriorated to the point where
Air Vice-Marshal Sir John Salmond (formerly AOC of the RAF Inland Area in
Britain) was sent to India in early 1922 to conduct an urgent enquiry.*
Salmond’s report, which was delivered in August 1922, left no doubt as to the
state of affairs, commenting in the opening paragraph that ‘it is with regret that |
have to report that the Royal Air Force in India is to all intents and purposes
non-existent as a fighting force at this date’.”” Indeed, of the seventy aircraft on
the authorised establishment in August 1922, just seven were serviceable; this
critical situation was largely attributed to the lack of spares.® There were a
number of other contributory factors, all of which were subject to wide ranging
recommendations in Salmond’s report. The position took time to recover and
showed that operational effectiveness could deteriorate rapidly if logistics were

neglected.”
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The Post-War RAF Supply Chain

As far as the procurement of aircraft and equipment for the RAF was
concerned, this was the overall responsibility of the Director General of Supply
and Research. Once in service, the responsibility for the on-going supply
support of aircraft, equipment and people rested with the Directorate of
Equipment (DGE), one of six directorates under the Chief of the Air Staff (CAS).
The further development of this arrangement is described in Chapter Four.

As during the First World War, depots were the next key link in the
supply chain but the number of these was drastically reduced in the immediate
post-war period. By the end of 1918, the RAF in Britain had inherited eight
Stores Distributing Parks (SDP) and seven Stores Depots (SD) from the RFC’s
logistics organisation. There was little need for such an extensive depot
structure and these were therefore rationalized by the Air Ministry which
decided that all stores distribution would be carried out from the main depots.
Consequently, all eight SDPs were closed leaving in place Numbers 1, 3, 4 and
5 SDs, plus the Packing Depot at Ascot (formerly No 6 SD).' Further
rationalization took place in September 1921 when No 5 SD (Balloon Stores
Depot) was closed and amalgamated with No 4 SD at Ruislip and in 1924 the
Army depot at Altrincham was taken over as No 2 SD to accommodate the
increasing range of arms, ammunition, pyrotechnics and bombs.” Thus, by
1933, the RAF was served by four SDs: No 1 SD Kidbrooke, No 2 SD
Altrincham, No 3 SD Milton and No 4 SD Ruislip. These depots received
equipment and supplies from manufacturers, maintained a bulk stockholding for
the replenishment of unit stocks and acted as distribution centres for RAF
stations at home and overseas. As far as overseas depots were concerned in
1920, a stores depot was situated at Alexandria in Egypt with similar functions
located within the aircraft parks at Baghdad in Iraq and Lahore in India. In 1924,
a supply depot was constructed at Sarafand in Palestine, followed by the
establishment of a stores and supply depot at Steamer Point in Aden during
1929. To facilitate the conveyance of men and material abroad, a RAF
Embarkation Office was established at the port of Southampton as early in
1921, with a Port Detachment at London’s West India Dock in 1930. Port
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detachments were also established on the receiving end overseas to serve their

respective depots in India, Egypt, Irag, Palestine and Aden.**

Standardized Approach to Logistics Administration

One of the first logistics priorities in the post-First World War period was
to introduce a standardized peacetime approach to stores accounting and
storekeeping which would maintain a degree of propriety and public
accountability. By and large, the System of Accounting for RFC Units was
adopted by the RAF from its formation on 1 April 1918.® The opportunity was
taken to standardize parts identification and the RAF introduced what was
known as Nomenclature which divided the items within the RAF inventory into
sections. This enabled each individual item (or line item as they became known)
to be given a standard name and a unique identity. For example, a single spring
washer (one quarter of an inch) was categorised in Section Number Fifty Four
and allocated the specific Reference Number of 162D; thus, this item’s official
stores identity became 54/162D, Spring, Single, %."* This Section and
Reference identification provided a logical, standardized and flexible system
which served the RAF well throughout the Second World War and well beyond,
up until the North Atlantic Treaty Organisation (NATO) codification system was
introduced in the mid-1950s.'*

The lead for this work, inter alia, rested with the Air Ministry’s
Establishment Committee which was chaired by Bertram Jones who had been
transferred to the Air Ministry from the Ministry of Munitions to advise on
finance. The findings of the committee became known as the Jones Report and
were presented to the Secretary of State in November 1918.*® The report was
particularly insightful about logistics and recognized that careful re-organisation
could enable things to be done more efficiently and economically. Moreover,
with the imminent demobilization following the cessation of hostilities, there was

a pressing need to put in place an efficient logistics organisation that could
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104 Example taken from TNA, AIR1/2131/207/115/1, Establishments and Estimates — Mobilization Store Table for the Expeditionary Force, A
Squadron RFC 18 Aeroplanes September 1916 (Two Seaters with Wireless Sets), Army Form G1098-33C, dated September 1916, p.9.

105 B. Eddy & S. Arnett, ‘The NATO Codification System: A Bridge to Global Logistics Knowledge), The DISAM Journal (Fall 1998) 39-51 (p.39).
106 TNA, AIR1/16/15/1/73, Equipment Branch — Memorandum on Organisation dated 18 November 1918.
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handle the huge stocks of war surplus material. The report recommended that
the Controller General of Equipment’s (CGE) area should be divided into five
separate directorates: Aircraft Equipment, Provision, Stores, Parks & Depots
and a Record Branch. There was also a recommendation that was to have far-
reaching implications and its outcome would lay the foundations of a new RAF
stores organisation. It was suggested that an Accounting Committee be formed
to review the methods of store keeping in the RAF, to improve them where
necessary, and to establish a standard system that was not to be deviated from

107

without Air Ministry authority.

The Jones Report was considered at the 62™ meeting of the Air Council
on 19 November 1918 but it was decided that the recommendations could not
be adopted during demobilization, rather the report should be passed to the
CGE who ‘should be guided by the principles laid down on reorganizing his
department on a smaller scale’; the file was passed to the CGE for further
action on 11 December 1918.'® It is not clear if the five directorates were ever
introduced, but the suggestion regarding the Accounting Committee most
certainly was. Shortly after the referral to CGE, a part-time committee was
formed by the Director of Equipment to ‘create a proper system for peace time
working’; this committee was officially named as the Committee on Store
Accounting and Storekeeping Procedure and put on a full-time basis in August
1919."® The terms of reference bore a very close resemblance to the Jones
Report recommendations, with the declared intentions of examining the store
keeping methods currently in use at all types of RAF units and to draw up a
definitive storekeeping and accounting manual. There were two more
requirements in the terms of reference which, for the time, were both innovative
and consultative. Firstly, the Committee wished to obtain the opinions of RAF
Stores Officers and, secondly, they would investigate store-keeping methods
employed by civilian firms engaged in what it termed ‘analogous trades’. The
committee made a number of visits to Army Ordnance and Supply Depots,
Naval Dockyards, Railway Clearing Houses and to commercial firms handling

similar stores to the RAF. Their work was not just theoretical and, in many

107 Ibid.

108 Ibid.

109 TNA, AIR 29/711/17832, Operations Record Book for the School of Store Accounting and Storekeeping, 1929, p4, Air Ministry Office Memorandum
Number 123(4).
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cases, methods which looked suitable for use in the RAF were first tested in a
stores facility at Andover, which had been made available to the Committee for
experimental purposes. Many of the new procedures had an immediate and, in
some cases, quite a significant effect on the Service. Perhaps the most
dramatic of these was picked up in the returns, which had been called for from
all areas six months after various procedures had been introduced. One major
change was that responsibility for stores held by flights or sections was to be
transferred from the Stores Officer to the inventory held by the respective Flight
Officer. It is not clear from which date this change became effective, but the six-
monthly return revealed that 75 per cent of equipment held by flights had been

returned to stores.™

By November 1920 most of the new procedures and regulations had
been introduced. Shortly afterwards, the regulations were published as Air
Publication 830 — Instructions for Store Accounting and Store Keeping, issued
by the Director of Equipment in August 1921."* At the heart of these regulations
was the basic principle that each self-accounting unit would be permitted to hold
items on the basis of establishments; this was a set figure for each line item,
which specified the maximum number, which could be held at any one time.
Once stock holdings dropped to a certain level, the unit concerned then
submitted a demand for stock replenishment that, in turn, was provided (or

‘satisfied’ as this later became known) by the appropriate Stores Depot.'*

Conclusion

As far as logistics is concerned, the newly formed RAF in late 1918 was
fortunate in that it had inherited practices and procedures which had been tried
and tested under four years of actual war. Additionally, many of its personnel
had served in the RFC and RNAS and brought with them valuable experience
which would help shape the new Service as it entered the relative peace of the
1920s and 1930s. Overall, there are four key points which stand out from this

formative period up to 1934, these were to prove particularly significant during

110 TNA, AIR 29/711/17832, Operations Record Book for the School of Store Accounting and Storekeeping, 1929.

111 TNA, AIR 10/844, Instructions for Store Accounting and Store Keeping (Amendment Lists: 1-1700, Copy of Air Publication 830 dated August
1921.

112 Ibid, Chapter Ill — The Provision and Receipt of Stocks for Stores Depots at Home, Paragraphs 85 to 86.
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the remainder of the 1930s and through until the end of the Second World War
itself. Firstly, the formation of a specialist logistics discipline in the form of the
RAF Stores Branch and Trades provided a clear professional focus for logistics;
this was to prove vital during the Second World War when sustaining air power
became considerably more demanding and logistics demanded careful
consideration in campaign and operational planning. This clarity of purpose was
strengthened by the fact that the responsibilities of the new RAF Stores Officer
in 1920 no longer included the engineering duties of the RFC’s Equipment
Officer. The second point of note is that the RFC had identified and developed a
clear supply chain structure which consisted of the manufacturing base
(industry) at one end, depots as an intermediate accumulation point for onward
distribution of equipment to users and a stores section on the majority of RAF
units to manage equipment requirements on behalf of the actual users. These
three components formed the basic model of the RAF’s supply chain for the
future. The third point was that this model might need to be extended to support
operations away from main bases to provide increased logistical reach by the
addition of port and mobile units as the operational situation dictated. The final
point of note was the availability of spares. It was already becoming clear in the
period up to 1934 that aircraft were becoming complex structures and the
multitude of types from numerous manufacturers, required careful management
to ensure that sufficient spare parts were always available. This was a recurring
theme which was exacerbated during the forthcoming Expansion Programme
and throughout the Second World War.
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Chapter Two:
Biplanes to Monoplanes —
Transforming RAF Logistics 1934 to 1939

Introduction

The beginning of 1934 marked the point at which the post-First World
War RAF entered a period of transformation, with two particular occurrences
triggering significant change. First, the Italian invasion of Abyssinia in October
1935 (hereafter referred to as the Abyssinian Crisis). This prompted not just a
reinforcement of RAF basing in the Suez Canal region (which Italy needed as a
supply route to its forces in Abyssinia), but a timely review of RAF mobilization
planning.' The second factor which was unfolding at about the same time was
the growing threat emerging from the military expansion of Nazi Germany; this
led to a substantial re-equipment programme for the RAF, collectively known as
the Expansion Schemes. This chapter examines the six years from 1934 to
1939, and explains how RAF logistics was transformed from a discipline
supporting air power in an imperial context, to one which was largely ready to

support highly mobile warfare on a global scale.

Mobilization Planning and the Abyssinian Crisis

The early post-First World War years saw the RAF operating from largely
static bases, both at home and overseas, a point commented on by Captain

Norman Macmillan in an early book on air strategy:

For years the Royal Air Force was too closely confined to bases and
barracks. When they made a flight away from their bases in peacetime it
was an elaborately staged affair which took months of advanced
preparation to organize...that is all right in times of peace...but in war the
guestion is not the simple one of a single spectacular flight affecting only
a small portion of the activities of the Royal Air Force, but a gruelling
matter of beginning what may prove to be a prolonged struggle.?

1 Philpott, The Royal Air Force, Volume I, p.66.
2 Macmillan, Air Strategy, p.41.
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This period saw the rapid demobilization of the newly formed RAF to a

peacetime footing and there was little need to develop any logistics’ support

capability for expeditionary operations. This position was made quite clear by
the Cabinet on 15 August 1919 which stated that:

...It should be assumed, for forming revised estimates that the
British Empire will not be engaged in any great war during the next
ten years and that no Expeditionary Force is required for this
purpose.’

This policy, known as the ‘Ten Year Rule’, was further extended in 1925
and was the British Government’s prime means of limiting defence expenditure.
The effect of this limitation is evident from the Air Estimates of 1922 to 1929
which increased from £15,542,000 to £16,960,000; a rise of barely one and a
half million pounds over seven years.* Notwithstanding the financial limitations
on the physical growth of the RAF, its logistics’ doctrine continued to develop.
The experience of the RFC during the German Spring Offensive of 1918 had
clearly demonstrated the requirement for some form of mobile logistics and the
resupply convoys devised by Brooke-Popham had proved to be highly
successful and bridged the gap between the limited equipment holdings of
squadrons and the stores depots (see Chapter One, pages 44-45). It was,
however, a temporary measure intended to meet a short-term need. Resupply
convoys did not initially become a standing part of the RAF’s logistical order of
battle, although the principle surfaced again in the late 1920s as part of in-depth
thinking on the requirements of Army Co-Operation, and was eventually
incorporated as a clearly defined capability in logistics doctrine. This was a
highly significant and far-sighted development and one which was to prove
crucial in many of the overseas campaigns during the Second World War. As
John Millett commented at the end of the Second World War ‘...the success of
the airplane in use against the enemy is dependent upon ground transportation’

and ‘as troops advance, supply lines must continue to follow’.’

3 TNA, CAB 23/15/616A, Cabinet Minutes and Papers February 1919 — October 1924.
4 Armitage, The Royal Air Force, p.292.
5 J.D. Millett, ‘Logistics and Modern War’, Military Affairs, Volume 9, Number 3 (Autumn 1945), 193-207, pp.204-205.
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The catalyst for detailed thought on RAF/Army co-operation can be
largely attributed to a paper which Squadron Leader Slessor (later Marshal of
the RAF) prepared for the RUSI Journal in 1927.° As part of its initial pre-
publication clearance through the Air Ministry, much comment was generated,
not least of which was from the Chief of Air Staff who emphasised the point
regarding the need for mobility of RAF squadrons and the importance of
minimizing the amount of support equipment which they were required to carry.’
In the ensuing discussions, a basic planning assumption gradually developed
which held that squadron establishments of personnel, vehicles and stores for a
future RAF Expeditionary Force would need to be kept to the bare minimum if
unhindered mobility was to be achieved.® Much of the squadron-owned
transport was required to move aircraft, ground support equipment, and
personnel, sufficient to cover the period until sustained resupply could be
achieved from a more extensive source such as a supply depot. There was
limited space for spares and these needed to be reduced to those required for
immediate operating needs. This left the question of how to resupply flying
squadrons at forward operating locations. It was here that the resupply convoy
concept re-emerged in the form of what were known as Air Stores Parks (ASP).
As part of the planning work which led to the introduction of the RAF’s first War
Manual in June 1929, the concept of a standard Maintenance Organisation was
included which included: a Port Detachment to ‘...arrange for and facilitate the
clearance of RAF material from the dock area’; an Aircraft Depot consisting of a
Stores Section and a Repair Sections and an Air Stores Park which was
‘...solely a stores distributing and collecting unit and is mobile’.® As far as
equipment stocks were concerned, deployed flying squadrons would hold only
three days’ worth of spares, with re-supply being carried out by the mobile
ASPs, each holding one month’s worth of stock and situated within a twenty-five

to forty mile radius of up to six deployed flying squadrons. The non-mobile

6 Slessor’s particular interest in RAF/Army co-operation can be attributed to the fact that he was appointed as the CO of Number 4 (Army Co-
Operation) Squadron in April 1925 just after completing Staff College. See Slessor, The Central Blue, p.42.

7 TNA, AIR 2/1290, Expeditionary Force — Organisation of Repair Work in the Field Forward of the Aircraft Dept (S.30202), Précis of Previous
Discussion, p.2

8 TNA, AIR 2/1290, Operations, Expeditions (Code A, 40/1): Expeditionary force: organisation of repair work forward of aircraft depot dated 1932.

9 TNA, AIR 2/1290, Expeditionary Force — Organisation of Repair Work in the Field Forward of the Aircraft Dept (S.30202), Précis of Previous
Discussion, p.4 and TNA, AIR 10/2312Air Ministry, AP 1301, Royal Air Force War Manual, Part Il - Organization and Administration (Provisional)
dated 1928. By 1932, the official definition of an ASP was ‘A maintenance unit organised to facilitate rapid distribution to, and holding a reserve of
spares and stores for, fighting units’. Air Ministry, AP 1081, RAF Pocket Book 1932 (HMSO: London, 1932), p.249 refers.
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Aircraft Depots, which would hold up to six months’ worth of spares, were
situated behind the ASPs."

The first inclusion of ASPs in detailed operational planning was as part of
a structure intended for RAF contingents to accompany an Army expeditionary
force overseas; this plan was structured around the despatch of up to four Army
contingents (named A to D respectively), with an RAF contingent accompanying
each. All four of the RAF contingents were allocated an ASP (named 1 to 4
respectively), with the Aircraft Depot and a Port Detachment assigned to just
Contingent A.** The plan was scalable in that Contingent A was intended for
immediate despatch, with Contingents B, C and D deploying six weeks, four
months and six months respectively afterwards, as circumstances required. At
this time, the four ASPs named in the plan were not actually formed and were
intended to be established and equipped when the Mobilization Plan was
activated.* It was, however, quite clear where the ASP’s vehicles were to come
from and who was responsible for the loading of them. In the case of Number 1
ASP, for example, the majority of the prime mover vehicles and various trailers
were earmarked from RAF Kenley, with Numbers 1, 3 and 4 Stores Depots

responsible for their loading when required.*™

It was the Abyssinian Crisis which developed in August 1935 as a result
of the growing threat of Italian naval, military and air forces to British interests in
Egypt which led to the decision to reinforce the RAF stations in Aden, Egypt,
Gibraltar, Malta and Palestine, with a mixture of aircraft types from eleven
British-based squadrons.* The existing mobilization planning (Mobilization
Instructions and Air Staff Memorandums) which had been in place since 1927
proved to be unsuitable for this type of deployment as the existing concept of

operations was based on deploying a previously agreed force, to a specific

10 TNA, AIR 2/1290, Expeditionary Force — Organisation of Repair Work in the Field Forward of the Aircraft Dept (S.30202), DOSD to DofE dated
15 June 1931.See also Dye, ‘Logistics Doctrine and the Impact of War’, p.211 in Cox and Gray, Air Power History, pp.207-223.

11 TNA, AIR 10/1473, Air Staff Memorandum, No. 45 (S.28360), Royal Air Force Contingent Accompanying an Army Expeditionary Force
Overseas, Appendix A, dated 1930.

12 Ibid, Appendix A.

13 TNA, AIR 2/1290, Expeditionary Force — Organisation of Repair Work in the Field Forward of the Aircraft Dept (S.30202),Detailed MT Loading
and Allotment Table for No 1 ASP.

14 Philpott, The Royal Air Force, Volume I, pp.66-67. The units included numbers 3, 12, 22, 29, 33, 35, 41, 74, 204, 210 and 230 Squadrons. See
also Bowyer, RAF Operations, pp.238-241.
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timetable, and to fit in with the Army’s Mobilization Programme; the RAF’s

response required an arrangement which was *...as elastic as possible’.”

To address the new planning requirement, the Air Member for Supply
and Organisation instructed the RAF’s Director of Organisation to form a
Mobilization Committee; this was formally constituted on 13 September 1935
with its inaugural meeting held shortly after on 16 September 1935.*° The initial
plan was for the deployment of a main, re-enforcing Field Force with HQ
elements, a Base Area element, a Port Detachment and an ASP to support
eleven squadrons, as well as a more mobile component known as ‘Q’ Force
consisting of a further two squadrons and supporting elements. Logistically
speaking, this first real test of mobilisation planning was not a success. The
report on the overall experience by HQ RAF Middle East in October 1936
makes it quite clear that the planners in Britain had fundamentally
underestimated the extent to which the re-enforcement would impose on the
existing administrative and maintenance organisations in the Middle East; this
was estimated to be in the region of a four-fold increase.'” A particular concern
expressed was that an ASP was not pre-formed in Britain and it fell to the
Middle East Command to meet this shortfall from its own, already limited
resources. The ASP proved to be a critical resource in resupplying flying
squadrons operating in the Western Desert over the lengthy and extremely
vulnerable lines of communication from the RAF depots at Aboukir and Mersa
Matruh.®* Concern was also expressed regarding the provision of additional,
experienced Stores Officers, a situation which was largely attributed to the Air
Ministry’s policy at the time of employing significant number of civilian Stores
Officers; this particular issue surfaced again as part of the review of RAF
administrative procedures in 1938 (see Chapter 3, Page 98)."

15 TNA, AIR 20/5792, Formation of Mobilization Committee, notes on the Mobilisation Committee. Notes on the 5th Meeting held on 22 October
1935, p.1.

16 TNA, AIR 20/5792, Formation of Mobilization Committee, notes on the Mobilisation Committee dated 1935.

17 TNA, AIR 2/1923, Report on the Equipment Aspect of the Emergency 1935-1936 in the Middle East Command (ME/S.23991/1 dated 30
September 1936,Part VII — Personnel and Training, Section | — Stores and Maintenance Personnel, p.113.

18 TNA, AIR 2/1923, Report on the Equipment Aspect of the Emergency 1935-1936 in the Middle East Command (ME/S.23991/1 dated 30
September 1936, Formation of No.3 Air Stores Park, p.13

19 TNA, AIR 2/1923, Report on the Equipment Aspect of the Emergency 1935-1936 in the Middle East Command (ME/S.23991/1 dated 30

September 1936,Part VIl — Personnel and Training, Section | — Stores and Maintenance Personnel, pp.113.-121.
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The RAF Middle East Command’s report on the 1935-1936 emergency

was a rich source of lessons learned on what could be considered the first real
exercise of the mobilisation planning work which took place during the period
1927 to 1930. The Committee’s immediate priority was the work required to
deploy the re-enforcements for the Abyssinian Crisis but, by the time the last of
the deployed squadrons had returned to Britain in late September 1936, its work
was re-focused on the RAF’s mobilization requirements for a European
campaign; this work eventually underpinned the RAF’s deployment to France in
1939. Planning for this began in earnest in April 1938 with the formation of a
largely Army led team in the War Office called General Staff (Plans). Having
studied various Cabinet and General Staff papers, the planning team proposed
a number of priorities, the first of which was the despatch of an air striking force
to France and its maintenance in the field. In due course this concept became

known as the Western or ‘W’ Plan.?

The Expansion Programme — 1934 to 1938

The threat from Germany became increasingly clear following her
withdrawal from the Disarmament Conference for a second time in November
1933 and also from the League of Nations — this marked the point at which
Hitler no longer concealed his aspirations for rearmament.* The threat from
Nazi Germany took some time to be taken seriously, with a significant degree of
ambivalence amongst many British politicians. Prime Minister Baldwin,
however, summed up the Government’s new stance as far as the RAF was
concerned in March 1934 when he stated that ‘This Government will see to it
that in air strength and air power this country will no longer be in a position of
any inferiority to any country within striking distance of our shores’.”” The
realisation of this vision, however, would take until the outbreak of the Second
World War to even come close to fruition. In 1936 the RAF, following the
resolution of the Abyssinian Crisis, turned to addressing the threat posed by
Germany. After much deliberation in political circles as to the requirement and

scale of rearmament, the British Government embarked upon a series of eight

20 L.A.Hawes, ‘The Story of the “W” Plan — The Move of Our Forces to France in 1939’, Army Quarterly, 101(4) (July 1971), 445-456 (pp.445-447).
21 D. Saward, Victory Denied — The Rise of Air Power and the Defeat of Germany (London: Buchan & Enwright, 1985), pp. 70-71.

22 Quoted in B.J.C. McKercher, ‘Deterrence and the European Balance of Power: The Field Force and British Grand Strategy, 1934-1938’, English
Historical Review, Volume CXXIII, No. 500 (2006), 114 and TNA, CAB 23/87, Minutes of a meeting of the Cabinet 27th January 1937.
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Expansion Schemes between 1934 and 1938, although it took until March 1942
for the final scheme to become fully effective.”® After Germany revealed the
foundation of its new air force, the Luftwaffe, in March 1935, the whole process
gained greater momentum, with a marked increase in the number of squadrons

and aircraft on the home establishment.*

The design of the RAF’s aircraft had changed very little from the closing
stages of the First World War. The Air Ministry account of the RAF’s expansion
from 1934 to 1939 describes how, in 1934, it was ‘a force of wooden biplanes’
and ‘a world of types which are now but memories and which pilots and air
crews of the present day would regard almost as museum pieces, as prehistoric
survivals of the era of the Wrights and Farmans’.”® The expansion of the Service
was a critical turning point and consisted of a series of schemes which, not only
substantially increased the numbers of aircraft, but significantly updated their
design; by 1939 it had become a ‘force of metal monoplanes’.*® This
technological transformation is also commented on by J.D Scott and R. Hughes
in their work on war production, observing that ‘In 1934, aircraft development
was on the eve of a major evolution. The era of the fabric-covered biplane, with
a fixed undercarriage, and low landing speed, was definitely over’. This source
goes on to provide a concise description of the dramatic change to come
(particularly in terms of engineering complexity), commenting that ‘The newer
types of aircraft on the other hand — the fast monoplane with fully cantilevered
wings, retractable undercarriage, variable pitch airscrew, all metal construction
and stressed skin — was still on the horizon’.?” The transition from largely wood
to metal aircraft construction though represented a significant change for
Britain’s aircraft industry, not just in technology, but also in cost. As the historian
Sebastian Ritchie points out ‘the new construction methods involved an

increased commitment to development and testing, the acquisition of new

23 Armitage, The Royal Air Force, pp.67-71.

24 Air Ministry, Air Historical Branch (AHB)(1), R.A.F. Narrative (First Draft), The Expansion of the Royal Air Force 1934-1939, (undated), p.163.
25 Air Ministry, The Expansion of the Royal Air Force, p.71.

26 lbid, p.71.

27 J. Scott and R. Hughes, History of the Second World War - Administration of War Production (London: HMSO, 1955), p.36. The revolution in
aircraft design is also commented on in the wider literature. See: H.M. Hyde, British Air Policy Between the Wars 1918-1939 (London: Heineman,
1976), p.321; Terraine, The Right of the Line , p.15; L.F.E. Coombs, The Lion has Wings - The Race to Prepare the RAF for World War I
(Shrewsbury: Airlife Publishing Ltd, 1997), p.1; Armitage, The Royal Air Force, pp.72-73; Dean, The Royal Air Force and Two World Wars, p.39;
D. Richards, Royal Air Force 1939-1945, Volume | — The Fight at Odds (London: HMSO, 1953) and E. Lund, ‘The Industrial History of Strategy:
Reevaluating the Wartime Record of the British Aviation Industry in Comparative Perspective, 1919-1945’, The Journal of Military History, 62
(January 1998), 75-99 (pp.82, 93-94).
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machinery, and changes in manufacturing processes, each of which required
considerable expenditure’.*® The expansion schemes introduced a diverse
range of aircraft types, from bombers and fighters through to torpedo-bombers,
reconnaissance (landplanes and flying boats) and army co-operation. The first
of the Schemes (Scheme A) was approved in July 1934 with some of the further
schemes being directly attributed to specific concerns or events. For example:
Scheme C in May 1935 following Sir John Simon’s and Anthony Eden’s visit to
Hitler in Berlin and Goring’s claim of Luftwaffe parity; Scheme F in February
1936 as a result of further German expansion and the Abyssinian crisis;
Scheme L in April 1938 after the Austrian Anschluss and Scheme M in
November 1938 after Munich and was the first ‘all-heavy’ programme.* The
overall expansion programme in terms of the planned (and approved) increase
in the total number of squadrons and aircraft, from July 1934 through to

November 1938, is summarised in Table 2.

Scheme Dates Home Based Overseas Based
Approved Effective Squadrons | Aircraft | Squadrons | Aircraft
A 18 July 1934 | 31 Mar 1939 84 960 27 292
C 21 May 1935 | 31 Mar 1937 123 1,512 27 292
F 25 Feb 1936 | 31 Mar 1939 124 1,738 37 468
H 24 Feb 1937 | 31 Mar 1939 145 2,422 27 348
J 22 Dec 1937 | Summer 1941 158 2,387% 45 644
K 14 Mar 1938 | 31 Mar 1941 145 2,305 37 468
L 27 Apr 1938 | 31 Mar 1940 171 4,138 39 490
M 7 Nov 1938 31 Mar 1942 163 2,54931 49 636
Table 2 -

The Approved Aircraft Expansion Schemes 1934 to 1938 *

By 1 October 1938, the Expansion Schemes had substantially increased
the numbers of squadrons and aircraft. A paper submitted to the Cabinet on 25
October 1938 by the Secretary of State for Air, Sir Kingsley Wood, declared that
the first line aircraft strength of the RAF now consisted of: twenty-nine fighter
squadrons with 406 aircraft; thirty-one medium bomber squadrons with 372
aircraft and ten heavy bomber squadrons with 120 aircraft.** The comparative

illustration provided by Sir Maurice Dean, permanent secretary at the Air

28 Ritchie, Industry and Air Power, p.12.

29 Slessor, The Central Blue, pp.184-185 and Bailey, The Arsenal of Democracy, pp.30-31.

30 Includes ten squadrons for the Field Force.

31 Ibid.

32 Figures correlated from M. Smith, British Air Strategy Between the Wars (Oxford: Clarendon Press, 1984), Appendices, pp.328-335 and Air
Ministry, The Expansion of the Royal Air Force, Appendix 1. There was no scheme B, Schemes H and J never actually came into operation and the
remaining missing letters represent tentative suggestions, which did not come to fruition. All figures exclude the Fleet Air Arm.

33 Air Ministry, The Expansion of the Royal Air Force, p.75.
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Ministry, places the effectiveness of the Expansion Scheme in a more
enlightening context. British military aircraft production, he highlights, ‘...was 54
per cent of that of Germany in 1938 and 96 per cent in 1939’.>* Commensurate
with the Expansion Schemes was a need for a significant increase in
manufacturing output. The existing industrial base was able to meet the
demands of Schemes A and C, but Scheme F was another matter altogether
and the existing manufacturing firms could not tackle the requirement unaided.
Consequently, it was decided to introduce what became known as ‘shadow
factories’. Based on the large motorcar producers in the Coventry and
Birmingham areas, the shadow factories were established on sites close to their
parent works and were initially set up to produce airframes and engines -
additional plants were soon set up to produce propellers, carburettors and
magnetos. The companies originally selected for this scheme were the Austin,
Daimler, Rootes, Rover, Singer, Standard and Wolseley companies. However,
Singer and Wolseley dropped out of the programme before it was started — their
place was soon filled by the Bristol Aeroplane Company and the Austin Motor
Company.*® This extensive expansion activity was met with a corresponding
increase in Air Expenditure which rose from £27,496,000 in 1935 to a peak of
£133,800,000 in 1938; the profile for the years 1935 to 1939 is shown in Figure
2.
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Air Expenditure for Financial Years 1935 to 1939 *

34 Dean, The Royal Air Force and Two World Wars, p.58.
35 Air Ministry, Maintenance, p.3.
36 Source: R. Higham, Armed Forces in Peacetime— Britain, 1918-1940, A Case Study (London: Foulis & Co Ltd, 1962) Appendix Il, pp. 326-327.

Figures include civil aviation which was included in the annual Air Estimates for the period in question.
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Much of the published literature which comments on the Expansion
Schemes focuses predominantly on the aircraft production and modernisation
success story with little, if any, wider illustration of the many other changes
which were required to strengthen the efficiency and effectiveness of the RAF
by the outbreak of war in September 1939.> One of the earliest changes
concerned organisation and this enabled a fundamental improvement from the
logistics perspective. The RAF’'s home command structure in the period up until
1935 was largely geographical in nature and the RAF as a whole was simply
divided into ‘Home’ and ‘Overseas’. The home element was classed as the Air
Defence of Great Britain and was sub-divided into eight components: Western
Area; Central Area; Fighting Area; Number 1 Air Defence Group; Inland Area;
Coastal Area; RAF Cranwell and RAF Halton. The overseas element was sub-
divided into six components: RAF Middle East; British Forces in Iraq; RAF India;
RAF Mediterranean; Aden Command and RAF Far East.*® The significance of
this is that functions such as logistics (below Air Ministry level) were without a
single controlling, specialist authority. This led to logistics units being placed
within inappropriate formations; the four Stores Depots, for example, were
under the command of the Inland Area formation as part of Number 21 Group
from 1932 to 1933, then under the direct command of HQ Inland Area from
1934 to 1935, before a further transfer to the command of Number 24 (Training)
Group in 1936. The Stores Depots (still within 24 (Training) Group) came under
the newly formed Training Command in 1937.* The diverse range of aircraft
types and supporting activities introduced through the expansion process led to
a major reorganisation in the RAF command structure in 1936 with, initially, the
introduction of four new commands comprising Bomber, Coastal, Fighter, and
Training; three further commands were introduced in 1938 to include
Maintenance, Balloon and Reserve.* This reorganisation established a clear

focus for activities on a functional rather than a geographical basis.**

37 See: Terraine, The Right of the Line, pp.15-45; Coombs, The Lion has Wings, pp.1-91; Armitage, The Royal Air Force, 67-74; Dean, The Royal
Air Force and Two World Wars, pp.59-81 and H. St.G. Saunders, Per Ardua — The Rise of British Air Power 1911-1939 (London: Oxford University
Press, 1944), pp.315-326.

38 RAFC Library, Monthly Air Force Lists 1933 — 1935 (London) (as at December of each year).

39 Ibid, Monthly Air Force Lists 1932 — 1937.

40 Air Ministry, The Expansion of the Royal Air Force, p.132. Training Command was further split into Flying Training Command and Technical
Training Command in May 1940.

41 Richards, Royal Air Force 1939-1945, Volume 1, p.26.
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Maintenance Command

The Expansion Programme saw a significant increase in the number of
RAF maintenance units and the accumulations of war reserves on an
unprecedented scale. Amidst this growth, it became apparent that there was a
growing need for a single focus for logistics and engineering in the form of a
Maintenance Command. This had been recognized in September 1937 when
the Director of Organisation submitted a note to the Air Council, suggesting that
a dedicated Command should be formed to control the RAF’s growing
maintenance organisation*’; up to this point, maintenance, as described by C.G
Grey in his History of the Air Ministry ‘...had been rather left to look after itself.
Either squadrons did their own repairs and maintenance or sent the aeroplanes
or motors which were to be repaired to one of the Depots’.”* The Director
highlighted the fact that the existing units concerned with maintenance were
controlled and administered by the Director of Equipment, whilst their domestic
administration was taken care of by the Air Officer Commanding-in-Chief,
Training Command; consequently, the Director of Equipment was in effect
working as an executive Air Officer Commanding over units with functions that
were quite remote from him — in addition to a prime responsibility for an Air
Ministry department.* The proposal to form the new Command was submitted
to and approved at an Expansion Progress Meeting with the Secretary of State
for Air on 21 September 1937. The Command Headquarters was formed
initially within the Directorate of Equipment at the Air Ministry, on 1 April 1938,
but was later moved to RAF Andover in August 1938 and then to nearby Amport
by the outbreak of the Second World War.*®

In broad terms, the new Command’s responsibilities were twofold. Firstly,
it was to be responsible for controlling and coordinating all the RAF’s
maintenance services. Secondly, and the more sizable task, it was responsible

for the planning and organisation required for the receipt, storage, repair and

42 Air Ministry, Maintenance, p.9.

43 Grey, A History of the Air Ministry, p.295.
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45 Ibid, pp.9-10

46 TNA, AIR 72/22, AMOs — Administrative, AMO A.159.- Formation of a Maintenance Command (747546/38.-22.4.38) dated 22 April 1938 and Air
Ministry, Air Historical Branch (AHB), Air Publication 3236, The Second World War 1939-1945 Royal Air Force — Works (London: Air Ministry,1956),
p.284.
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distribution of the RAF’s equipment in both peace and war. The Command HQ
(subject to the direction of the Air Ministry) was responsible for directing and
coordinating the work of these groups due to the diversity in composition and
functions; the day-to-day administration of the Groups was, on the whole,
coordinated by the respective Group HQs. More specifically, the Air Officer
Commanding Maintenance Command was directly responsible for the policy
which governed how stocks of equipment and supplies would be held and
distributed. He was also responsible for mobilization plans and war readiness.
As early as August 1938, this latter responsibility was already acknowledging
the need to prepare for disruption caused by war disruption and included
planning for the distribution of stocks, the diversion of lines of supply if and
when required, the supply of labour and railway rolling stock. It was also
specifically required that readiness plans for war were to be tested by ‘frequent
exercises in packing, distribution and mobilisation, in which the cooperation of
other Commands will be necessary’.* The one area where HQ Maintenance
Command retained overall control was in the movement of materiel as this was
deemed to be more effective and economical than establishing identical
coordinating functions within each of the Group HQs. Moreover, there was also
a need for close cooperation with the Command HQ planning staff, the Air
Ministry, the Board of Trade and other Government departments.”® The Air
Ministry remained responsible for general equipment policy, determining war
equipment schedules, contract arrangements and provisioning of equipment; it
was acknowledged at the time that the latter task might be transferred to the
command in the future.” The command’s badge, a raven (Biblically symbolic of
providence) in the centre of the standard RAF badge format with the motto of

‘Service’, was approved by His Majesty King George VI on 7 September 1939.%°

The Headquarters element of Maintenance Command was responsible
for the overall direction and coordination of operations as well as ground
defence matters and the control of movements. To provide a more manageable

structure for the myriad of technical and logistical activities which came within

47 TNA, AIR 2/3317, Directorate of Equipment Reorganization 1938, Air Ministry letter S.37588/S.9. dated 26 August 1938, Attached Memorandum
— Organisation of Maintenance Command, pp.6-7.

48 Ibid, p.7.

49 TNA, AIR 2/3088, Maintenance Command Establishment: 598007/37/F.1. dated 8th December 1938.
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Edition’ at: http://www.rafmuseum.org.uk/blog/heraldic-badges-halloween-edition/ (last accessed on 14 January 2016).
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its responsibility, it was divided into four groups: 40 Group (responsible for the
storage of equipment and the maintenance of reserve MT vehicles); 41 Group
(responsible for the receipt, storage, maintenance and delivery by air of all
aircraft); 42 Group (responsible for explosives and fuels) and 43 Group
(responsible for repair and salvage). Broadly speaking, Numbers 41 and 43
Groups were predominantly responsible for engineering activities, with Numbers
40 and 42 Groups responsible for logistics.”* Given the scope of logistics as
defined in the Introduction, this thesis will only consider the development and
operation of 40 and 42 Groups from here forwards. As far as the holdings of
equipment stocks were concerned, these were held on a ‘Universal’ basis, with
each depot holding a complete range and serving as a distributing centre for
consumer units within a specified geographical area.®®> A document held in the
MOD’s AHB (RAF) archive, which appears to be of post-Second World War
origin, imaginatively describes the Maintenance Command and Group structure
as: ‘Resembling that of a combination of iron-mongers, petrol stations, service
garages and other chain store businesses — with the Command Headquarters
staff as the Board of Directors’.>® Both 40 and 42 Groups formed their
headquarters initially at Andover, but by August 1939 had moved them to
Abingdon and Burghfield Common (near Reading) respectively.

Another notable change at this time was one of terminology. With the
Expansion Scheme’s emphasis on modernization and re-equipment, the term
‘Stores’, which had been in use since the First World War for the name of the
RAF’s Branch and Trade, along with the prefix to the depot titles, had started to
fall out of fashion and had become dated; many working within the discipline felt
that it inadequately covered their responsibilities which, by now, included a
much wider range of functions such as movements, transportation, fuels and
explosives.” Consequently, the RAF Stores Branch was renamed the
Equipment Branch in November 1936.°. Shortly afterwards, on 2 February

1937, the Stores Depots were renamed Equipment Depots.* A further change

51 Maintenance Command began to assume executive functions on 1 August 1938 (AMO N.589/38 as amended by AMO N.611/38). TNA,AIR
2/3317, Directorate of Equipment Reorganization 1938, S.37588/S.9. dated 26 August 1938 refers.
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53 MOD AHB (RAF), un-referenced draft document, ‘Maintenance Command — 40 Group and 14 MU Carlisle’, p.1.

54 T.Stone, ‘Ringing the Changes — An Historical Perspective’, RAF Logistics Branch Yearbook (2009), pp. 103-107.

55 TNA, AIR 72/20, AMOs - Administrative, AMO 713 dated 7th November 1936 and Air Ministry Announcements, ‘R.A.F. Stores Branch - Change
of Title’, Flight, 19 November,1936, p.557.
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followed a year later in 1938 when all Maintenance Command depots,

irrespective of their functions, were re-designated as Maintenance Units (MU).*’

Equipment Supply — 40 Group

The formation of Maintenance Command (particularly 40 and 42 Groups)
was critical to the successful outcome of the Expansion Programme in two key
respects. Firstly, greater numbers of aircraft, with their complexity, significantly
increased the size and range of the RAF spares inventory, a fact which would
demand a far greater number of Stores Depots than the four which were in
existence in 1934. The growing size of the inventory is illustrated by the
number of aircraft types. In February 1935 this was thirty-five (including mark
variants); by the outbreak of war in September 1939, the number had increased
to sixty-nine (including mark variants). Moreover, during the same period, the
number of aircraft manufacturing companies had increased from fourteen to
twenty-one.”® Responsibility for handling the equipment and spares required to

support this growing commitment fell to Number 40 Group.

The growth in the number of depots started with the Air Estimates of
1937/38 and 1938/39, in which proposals were included to construct five new
depots within 40 Group at Carlisle, Quedgeley, Hartlebury, Heywood and
Stafford and one within 42 Group at Chilmark.”® These new depots were
significantly larger than the existing Stores Depots; the 40 Group depots, for
example, each had a total floor space of 854,000 square feet, as compared with
the 729,000 and 447,000 square feet of the pre-1934 Stores Depots at Ruislip
and Milton respectively.® The individual size of the new depots is well illustrated
by the example of Hartlebury, which covered an area of 350 acres. It provided
covered-storage of approximately one and a quarter million square feet, later
increasing to one and a half million square feet. Railway lines were laid to
certain sites along with marshalling sidings capable of holding up to 100
trucks.®* The estimated cost of the five new depots ranged from £1,330,000 to

57 Ibid, p.112.

58 Thetford, Aircraft of the Royal Air Force, pp.406-407.

59 Air Ministry, The Expansion of the Royal Air Force, p.140.
60 Ibid, p.140.

61 Air Ministry, Works, pp.288-289.
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£1,450,000 each.®” Not all of these depots were built on green field sites; the
site at Quedgeley, for example, had been the National Shell Filling Factory No 5
during the First World War.*®* Each of these new depots consisted of a
headquarters’ site with six, well dispersed sub-sites. The headquarters’ site
consisted of headquarters’ offices, officers’ mess and living accommodation,
general engineering block, fabric repair block, carpenter’s shop, timber store,
transportation block, together with ancillary buildings. The sub-sites consisted
of between three and five storage sheds along with a range of miscellaneous

facilities such as warden’s offices, canteens and sanitary blocks.*

The RAF was not alone in facing the logistics challenges presented by
expansion. The US Army Air Force (USAAF) also went through a substantial
expansion programme but in 1940, some six years later than Britain. The
USAAF, however, struggled to cope with the substantial inflow of equipment to
its logistics depots and these were soon overwhelmed, a factor not helped by
the relocation of stocks eastwards from locations on the west coast of the
United States following Japan’s attack on Pearl Harbour in December 1941.%°
This led to significant confusion in stock records, a position which was not
rectified until 1943. Similar to the RAF, the USAAF also experienced a shortage
of depot storage space which led to continual efforts to acquire additional real

estate through new-build or hirings.®

In parallel with this significant building programme, there remained
continuous anxiety within the Air Ministry planning staff regarding vulnerability to
enemy action. From as early as 1934, there was some concern that Germany
was beginning to acquire the capability to mount an air attack on the United
Kingdom, a point highlighted by Hyde who observed that ‘...the subject of air
rearmament continued to excite controversy among the politicians and the
public, as suspicions mounted that the Germans were secretly equipping

themselves with military aircraft capable of striking at the heart of Britain’.*” The

62 Air Ministry, The Expansion of the Royal Air Force, p.140. The construction programme was overseen by the Air Ministry Directorate General
of Works and the first of the new 40 Gp depots were constructed at Hartlebury and Carlisle in 1937, both of which opened in September 1938.
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65 W.F.Craven and J.L.Cate, The Army Air Forces in World War Il, Volume Six, Men and Planes (Chicago (USA): University of Chicago Press,
1954), pp.xxii and 378.
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fear was not unfounded - the range of German bombers by this time was
capable of achieving just that, a point made by Hyde who relates how ‘... the
increase in the range of bomber aircraft — ranges of up to 375 miles had now to
be reckoned with — meant that the industrial areas in the north-east of England
and the Midlands were well within reach of bombers based in north-western
Germany’.® This trepidation influenced the design of the new depots where
protection from enemy air attack was seriously considered from the outset. The
sub-sites enabled stock to be dispersed over a wider geographical area,
thereby minimising the complete loss of stock held at one location — single-site
stockholding was largely the case with the four pre-1934 Store Depots. The
storage sheds on the sites were built to three standards. The highest standard
were fully protected with walls and roofs of concrete capable of withstanding
small incendiary bombs and splinters; these buildings were designed for the
storage of essential stores which were difficult to replace and of a flammable
nature. The middle standard known as semi-protected was used to house
essential stores which were difficult to replace but were of a non-flammable
nature. The lowest standard known as non-protected were for non-vital stores

which were easy to replace.”

Despite the ability to disperse stock throughout depot sites, the Air
Ministry remained concerned about a significant weakness. Each of the former
Stores Depots was responsible for a specific range of equipment in the RAF
inventory. For example, the depot at Ruislip was entirely responsible for aero-
engines — the loss of this single depot alone would have had catastrophic
effects on the supply of aero engines to the RAF.” Stock needed to be
dispersed between the depots to mitigate the risk of such a loss. The answer
was straightforward and the depots were re-developed into Universal
Equipment Depots (UED) where each would hold stocks of spares for the RAF’s
complete range of aircraft and ground equipment, from a simple nut and bolt to
a complete aircraft engine. The redistribution of stock commenced in May 1939
and involved a prodigious amount of work for the depots concerned. It was not
just a question of the physical movement of equipment; much reconfiguration of

physical storage and materials handling facilities was required to accommodate

68 lbid, p.319.
69 Air Ministry, Works, p.288 and MOD (AHB), un-referenced draft document, 14 MU the Original Concept and Design — May 1938 (undated), p.3.
70 TNA, AIR 29/960,0perational Record Book for No. 4 Stores Depot, Ruislip, January 1927 to December 1940.
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a much wider range of equipment and stores. Another change was a move
away from each depot having an RAF-wide responsibility to one of a defined
geographical boundary. Essentially, each of the UEDs became responsible for
the supply of equipment to all of the RAF units in an area spanning west to east
across Britain, and was organised so that they could take on the workload of the
depot to its north and south if there was any disruption due to air attack or
sabotage (see Figure 3)." Delivery of equipment to RAF stations from the
depots was made by road, rail or by post depending on the urgency of need,
with an overall aim of achieving this within 48 hours.”” The question of
vulnerability from enemy action was taken seriously — well before the military
capability of Nazi Germany was so clearly demonstrated during its invasion of
Poland in September 1939.
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Universal Equipment Depots and Supply Areas - 3 September 1939”3

Although the decentralization of equipment holdings by virtue of the UED
concept, improved physical security and guaranteed a faster speed of supply to

RAF units, it presented a fresh challenge with regards to maintaining an overall
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record of the stock held. This was further complicated by the fact that the
dispersal of stock to the UEDs in May 1939 had been done in haste and, for
some time after, no exact stock record figure existed for the depots. Once the
position stabilized, the challenge was how to ensure that fresh stock of a given
item was not provisioned when there was already ample stock available at other
depots. To address this, a Master Provisioning Office was set up at each of the
depots with responsibility for the provisioning of equipment within given ranges
for all depots; the operation of these offices and the complexity of provisioning

is examined in more detail in Chapter Five.

Explosives and Fuel Supply — 42 Group

The second significant feature of the Expansion Programme which had
an impact on logistics was the increased requirement for explosives and fuel, a
logistics’ responsibility which fell to 42 Group. One of the early issues which
surfaced at the beginning of the war was the increasing carrying capacity of
bomber aircraft being introduced through the Expansion Programme. For
example, the Heyford 11l bomber could carry a bomb load of 1,500 pounds (for a
return journey range of 749 miles). By 1939, the Wellington IA bomber was able
to carry three times the Heyford’s bomb load. (4,500 pounds for a return range
journey of 1,200 miles).” With the introduction of the Lancaster in 1941 the
payload increased to 14,000 pounds albeit by then much heavier bombs
ranging from 1,500 pounds to 8,000 pounds had been introduced.” By the end
of the war, the RAF’s range of bombs was extensive with numerous types
ranging from general purpose bombs to anti-submarine weapons, depth
charges and incendiaries. The size and shape of these weapons led to the need
for new bomb trollies which were used both at the explosives depots and at
airfields for transporting bombs from storage sites to the aircraft; throughout the
war, eleven types of trolley were introduced.” In addition to this extensive
arsenal, there was of course the requirement for bomb sights, the number of

which increased as the need to improve bombing accuracy grew; between 1916
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and 1945, twenty-six type/mark variants were introduced to service.”” The size
of the RAF’s bomber fleet alone was planned to increase from a pre-expansion
strength (i.e. before March 1934) of 316 aircraft to 1,360 as part of Scheme M
by early 1942.

Prior to 1939, the RAF’s inventory of ammunition was predominantly
.303-inch with five types in service by the outbreak of war. Over the years of the
war up until the end of 1945, a further thirty types of ammunition were
introduced consisting of a further five types of .303-inch rounds, four types of .5-
inch rounds, twelve types of twenty millimetre and nine types of forty millimetre
rounds. In addition, there were also ten new types of American designed
ammunition introduced including .30-inch, .5-inch and 20 millimetres. The
advent of aircraft launched rockets saw four types of cordite powered rocket
motors. Perhaps the greatest increase of types on the explosives inventory was
pyrotechnics. Between the beginning of 1941 and the middle of 1945, seventy
six different types were introduced to service including (inter alia) fuzes, rockets,

cartridges and flares.”

The first proposals for an expansion in the RAF’s explosives storage
capability were submitted to the Treasury in November 1936 and, as part of
this, approval was sought to construct storage facilities for an anticipated six
months’ war demand of 98,000 tons of high explosive and incendiary bombs;
the calculation was based on existing aircraft being able to carry 1,250 Ib each
with an expectation that, with the introduction to service of a new type of heavy
bomber, the payload would increase to 3,000 1b.*° Approval was subsequently
granted for the storage of the 98,000 ton requirement although only three
By
March 1938 it had been agreed that the authorized reserve storage would be

months reserve or 48,000 tons would be actually ‘filled’ at any one time.*

82,000 tons of high explosive and 16,000 tons of incendiaries.®
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Explosives, however, brought a very different storage and distribution
requirement. The hazardous nature of these stores required quite demanding
protective measures to be taken, not just in terms of protecting the local
population from the effects of accidental explosion, but also reducing the effects
of a chain reaction between adjacent stocks at a storage location in the event of
a detonation. The bulk and weight of explosives (especially aircraft bombs)
made road transport quite impractical for transporting any sizable quantity;
individual bomb weights rose substantially from 500 Ib. in 1936 to 22,000 Ib. in
1944 and the use of the United Kingdom’s rail network became a crucial
component of Explosives distribution (see Chapter Seven, page 248).** Up until
the commencement of the Expansion Programme, storage and distribution was
relatively small-scale, with all demands for the supply of explosives being
handled by Number 2 Stores Depot at Altrincham. As with 40 Group’s
experience, the rapid growth of the RAF (especially the Treasury approved
increase in main and reserve explosives’ holdings) led to the realisation that this
limited and centralised arrangement would prove to be inadequate. At the heart
of the revised planning for explosives’ storage and distribution was the basic
premise that main reserve holdings of munitions and their related ancillary
equipment would be regionalized in three sections of the country covering
Northern and Southern England and the Midlands.** The individual units
required to hold this main stock were to be known as Ammunition Depots (AD)
and it was proposed that five would need to be built.** Each was stocked using
the Universal principle outlined earlier and were to hold high explosive bombs,
incendiaries, bomb components, small arms ammunition, pyrotechnics and
bomb filling materials. Deliveries of these stores were made by rail, direct from
the ordnance factories. Whilst the inter-war practice of munition deliveries direct
to RAF units from the main depot at Altrincham had sufficed, the anticipated
increase in the number of bomber stations led to concern that the direct delivery

concept would become an unmanageable burden on the ADs.

To provide an intermediate stockholding, it was agreed that up to seven
smaller units to be known as Air Ammunition Parks (AAP), would be established

to support a specific ‘neighbourhood’ of operational stations. The parks were to
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hold approximately one week’s worth of stock (based on projected war
consumption forecasts) for the units they supported, in addition to four day’s
holdings on each RAF station.*®* As far as transportation was concerned, the
ADs delivered stock to the AAPs by rail; RAF units were then required to use
their own transport to collect ordered stock. Geographically, all of the AAPs
were situated in close proximity to the bases they served and were east of a line
drawn approximately from Edinburgh to Southampton. The ADs were located

west of this line to minimize the risk from enemy bombing.*’

In terms of construction, the ADs were the most demanding as these
were to be afforded the highest level of protection, both from aerial attack and to
afford a level of concealment from aerial reconnaissance. The only practical
solution was the construction of underground storage, using existing mine or
quarry workings to minimise excavation requirements. Well over a hundred
sites were investigated in 1937 following the advice of the Geological Museum,
the Mines Department and various mining companies.? Many of those
examined were completely unsuitable for a whole host of reasons including:
limited size, wet conditions, insufficient overhead cover for defence protection,
the proximity of existing active workings and poor access or proximity to rail
transport. Five sites were eventually selected, the first four (2 MU Altrincham,
11 MU Chilmark, 21MU Fauld and 28 MU Harpur Hill) were granted approval for
construction in March 1938, with the fifth unit, (31 MU Llanberis) in August
1939.%

The first of the ADs to be completed was Number 21 MU Fauld, based
on a disused gypsum mine in Staffordshire. Similar to the 40 Group ‘new
builds’, the size of the undertaking was considerable and provides a useful
example of the complexity of these units. The preparation of the site
necessitated the clearance and removal of back-fill, levelling of floors and the
strengthening and lining of roofs with additional column supports being installed
in areas of weakness. The design also included standard gauge railway sidings

with a capacity for 100 wagons. From here, the bombs were transferred to
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trucks pulled by diesel locomotives on an adjacent narrow-gauge railway for
movement to the underground storage, which was about a mile away. Within
the underground areas, electric, battery-powered locomotives were used for
haulage.® Overall, the cost of the construction, both under and above ground,
amounted to £635,000.”* Fauld also housed a Master Provisioning Office for
the maintenance of stock records of ammunition and explosives at all the ADs.
Demands from overseas theatres were also handled by this office which would
route the demand to the depot holding the largest stock of the requested item.
Stock from the home sites was then supplied directly to the overseas units. The
construction requirements for the AAPs were more straightforward, with the
majority being constructed above ground, with uncovered storage. As the parks
were not intended to be used until war itself, it was accepted that safety
distances between stocks could be considerably reduced from peacetime
standards, thereby reducing the acreage required.*” By just after the outbreak of
war in September 1939, three of the five planned ADs had been constructed
(Altrincham, Fauld and Chilmark), with the fourth (Harpur Hill) still under
construction. Work on the AAPs was not as advanced, with only four of the
seven units having been formed (91 MU Southburn, 92 MU Brafferton, 93 MU
Swinderby and 94 MU Barnham).

Petroleum, oils and lubricants (collectively known as POL) also posed
similar problems to explosives. The Expansion Programme of the mid-1930s
brought a whole new challenge in terms of increased fuel requirements for the
growing, and projected, numbers of aircraft entering service with the RAF. The
engines of the new generation of aircraft which came into service used
considerably more fuel than their predecessors. The rotary engined Avro 504
from the First World War, for example, used some six to nine gallons of fuel per
hour, the Gloster Gladiator biplane fighter of the late 1930s used approximately
thirty-five gallons per hour, whilst the Supermarine Spitfire used sixty gallons
per hour.” With the introduction of the heavy, multi-engined bomber aircraft the
fuel requirements increased even more. The four engined Lancaster bomber

introduced to operational service in 1942 consumed some 215 gallons of fuel
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per hour.* Estimating the fuel requirement was not an easy task and was made
all the more difficult by the uncertain nature of the opening stages of a possible
war and its later development. Early estimates suggested that the initial
monthly requirement was likely to be in the region of 43,000 tons, increasing to
about 70,000 and possibly 100,000 tons. In the opening stages of the war there
were 100 RAF flying stations to be supplied — by the end of the war this number
had dramatically increased to about 600 stations, forty of which were each

consuming 3,000 tons or more each month.”

Volume was but one factor in the logistics ‘equation’ and the nature of
the fuel itself soon proved to be just as critical. The octane ratings of some of
the earlier fuels (mainly 77 and 87 octane), limited the maximum performance of
aero engines. However, with the significant performance improvement that
came with the introduction of 100-octane fuel in 1939, this grade was soon in
demand. Substantial stocks first arrived in Britain from the Netherlands West
Indies in June of that year.*® By the end of the war, the total number of grades

of aviation fuel had increased to six with eight different grades of oil.*’

One of the immediate challenges was the question of fuel and olil
reserves and this was to become an important area of development within the
Expansion Programme. The first step came in July 1936 when the Air Council,
in conjunction with the Petroleum Board, agreed a reserve figure for aviation
fuel of three months’ consumption (approximately 90,000 tons), which would be
held in the existing oil companies’ storage facilities.” It was also agreed that a
similar reserve arrangement should be made for lubricating oil, in the region of
6,000 tons.” It is clear from surviving records that there was a very close
working relationship between the Air Ministry and the oil companies to the
extent that the companies even offered to build the additional tankage required
at certain of their West Country installations; these were in fact built at Air

Ministry expense although they were maintained and operated by the
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companies as a result of the Robinson Committee report on the ownership of
new manufacturing capacity for re-armament. Any spare capacity was soon
pressed into service and disused tankage belonging to the Anglo-American Oil
Company at Brixham was hired, providing capacity for a further 14,400 tons.'®
By August 1936, and with a clearer picture emerging of Germany’s military
position, the Committee of Imperial Defence directed that sufficient reserves of
aviation fuels, motor spirit and lubricating oils should be established to meet the
requirements for the first six months of a possible war with Germany.
Consequently, the Air Ministry’s reserve commitment increased to 290,000 tons

of aviation fuel and 19,500 tons of lubricating oil.**

This was a significant increase in the reserve holding requirement and
there was now a need to take a much wider look at the infrastructure required
for storage and distribution. The Air Ministry decided early on that the
construction of the new installations was best done by the oil companies, in light
of their technical and engineering expertise. Moreover, given the fact that the
companies were to operate the depots on the Air Ministry’s behalf, it made
sense for them to plan and design the works to suit their own methods of
operating.'” Overall, the work was shared between the four main companies
based, as far as possible, on the proportion of fuel that they were supplying in
1937.'° Of the new reserve total, 80,000 tons was already catered for within
the oil companies’ existing storage, leaving 210,000 tons requiring new
installations.™ In selecting the sites, there were three influencing factors.
Firstly, the supply process itself. As a basic planning assumption it was agreed
that the bulk of the fuel would be held in main reserve depots which, in turn,
would supply smaller depots that would act as distribution centres for specific
groups of RAF stations. The main depots were sited as close as possible to the
oil companies’ existing refineries or depots so that incoming supplies could be

provided direct by ocean tanker and thence by rail to the distribution depots.

100 Ibid, p.270.

101 Ibid, p.271.

102 Ibid, p.272.

103 The 4 main oil companies in 1937 and their proportion of RAF fuel supply were: Shell Mex & BP Ltd (48 per cent); Anglo-American Oil Co. Ltd
(28 per cent); Trinidad Leasehold Ltd (20 per cent) and Carless, Capel & Leonard (4 per cent). Air Ministry, Works, p.273 refers.

104 Air Ministry, Works, p.273.
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Secondly, as far as geographical location was concerned, the main
reserve depots were situated to the west of a line drawn between Edinburgh
and Southampton, the same principle as used for the siting of the ADs.
However, due to the location of the main operational flying stations, the fuel
distribution depots had to be located to the east of this line. In view of the
varying degree of risk, the level of protection afforded to the installations varied,
with the main depots designed to be afforded protection from a direct hit by a 4-
Ib incendiary bomb and the distribution depots able to withstand direct hit from a
25-Ib incendiary or HE bomb.'® The third planning factor was that of transport.
As commented on earlier, the method of supply to the main reserve depots was
to be ocean tanker so close proximity to adequate dock facilities was therefore
essential. In practice, however, it proved difficult to find sufficient locations and
alternative sites with facilities for input by rail, river barge or pipeline were also
selected. Additionally, as onward movement from the reserve depots was to be
by rail, the sites also had to be suitable for the construction of rail sidings from
main lines. The distribution depots therefore had to be suitable for reception of

fuel by rail but delivery to flying stations by road.*®

In 1938 the reserve of fuel had been increased to 410,000 tons of
aviation fuel (representing eight months’ requirements) along with 26,000 tons
of lubricating oil; by the end of 1938 these reserves had been virtually doubled
to 800,000 tons and 50,000 tons respectively.””” By the beginning of the war
significant progress had been made with fuel installation construction, despite
the many problems which had been faced as a result of the stringent siting
requirements. In terms of overall numbers, the Air Ministry had in place a total
of twenty-nine depots handling and distributing aviation fuel whilst the
Petroleum Board had sixty-six.*® This construction programme, along with the
close working relationship which had been established between the Air Ministry
and the Petroleum, enabled an effective fuel and oil supply system to be

established by the outbreak of war in September 1939.**

105 Air Ministry, Works, p.274.

106 Ibid, p.273-275.

107 Ibid, p.271.

108 Air Ministry, Maintenance, p.131. The Air Ministry total consisted of 14 Main Reserve Depots and 15 Distribution Depots. The Petroleum
Board’s range included 10 installations and 56 inland depots.

109 Petroleum Board, Petroleum at War - British Oil Distribution in Wartime (London: Wm.Clowes & Sons Ltd, 1945), p.3.
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Buildings and Infrastructure

A less obvious feature of the Expansion Programme which had an
impact on logistics was infrastructure. With the expansion period came a
dramatic increase in the number of RAF Stations; in 1934 there were fifty-two
airfields in Britain and this had increased to eighty-nine by 1938. The rate of
construction was rapid with seven stations being built in 1935-36, eight in 1936-
37 and six in 1937-38."° Prior to the expansion period, most purpose-built main
stores’ buildings on RAF units were of a similar design, consisting of two
rectangular shaped buildings, situated side-by-side, with a pitched gable-ended
roof on each; one of the buildings usually had a double door receipt and
despatch point with its floor opening out at lorry-bed level to facilitate the on/off
loading of equipment. The opportunity was taken to introduce a new style of
building and in 1934 the first of these appeared under Drawing Number
2056/34."* Of brick construction, the Stores complex was an ‘E’ shape when
viewed from above and was approximately 125’ wide by 103’ deep with a steel-
framed roof and gable ends. In addition to the standard facilities for items such
as general spares and clothing, improved facilities were incorporated for the
storage of aircraft engines and fabric. Careful consideration was also given to
space requirements for the handling of equipment and the overall design
permitted a logical flow from equipment receipt, into storage and through to

issue.'?

In 1935, a revision to this basic design was produced (Drawing
Number 4287/35), which was almost identical in floor-plan but was built of
concrete with a flat roof and had steel-framed trestles either side of the central
fabric store to support steel clad doors; this overall design was intended to add
improved protection from incendiary bombs. The fabric store was later to
become more commonly known as the Aerofoil Store in which large airframe
components such as tailplane, wings and large control surfaces such as
ailerons and flaps were kept.'** There were a number of other purpose-built
logistics buildings on RAF stations including oil and lubricant stores (one of the

earliest variants was built to Plan 329/26) and pyrotechnic stores (to Plans

110 Terraine, The Right of the Line, p.37.

111 P. Francis, British Military Airfield Architecture — From Airships to the Jet Age (Sparkford: The History Press, 1996), p.56.
112 Air Ministry, Works , pp.44-45.

113 Francis, British Military Airfield Architecture, p.56.
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2847/38 and 5488/42); the latter served as a forward holding from explosives

storage areas to store ready-to-use items such as flares.™

Fine Tuning of Logistics - The Work of the Jones Committee

The final significant change which ‘fine-tuned’ the logistics process and
organisation came about as part of a review of existing RAF administrative
procedures which was commissioned by the Air Council in June 1938."° The
RAF’s logistic procedures, both store-keeping and stores-accounting, which had
been introduced in the early 1920s, were then nearly twenty years old and had
been designed for a much smaller air force. The complexity, technology and
sheer size of the new Service needed a system which would be flexible enough
to meet the needs of a rapidly changing Service. The review was carried out by
what was known as the Jones Committee, named after its Chairman, Brigadier-
General H.A. Jones of the Imperial Tobacco Company.** The terms of

reference for the review were:

To examine and report on the present system of administration in the
Royal Air Force at Home in the light of the requirements of operational
and general efficiency in peace and war, readiness for war, and
economy, and to make recommendations. **’

In broad terms, there were three aims to the review. Firstly, to ease the
burden of administration on station, squadron and flight commanders so that
they could concentrate on their operational and training responsibilities.
Secondly, to reduce paperwork to the essential and, finally, to adopt a standard
method of administration which would fit both peacetime and wartime
requirements. Of particular note is that the committee’s composition included
members from civilian organisations (London Passenger Transport Board,
General Post Office and chartered accountants), a feature which suggests that
the Air Ministry was alive to the benefit which could be gained by embracing
commercial experience. The Committee started work in December 1938 and,

114 Francis, British Military Airfield Architecture, p.56.

115 Air Ministry, Maintenance, p.13.

116 TNA, AIR 2/8788, Report of the Committee on Royal Air Force Administration 1939, p.1. The other members of the committee were: Major MJH
Bruce (London Passenger Transport Board); Air Vice-Marshal AGR Garrod OBE MC DFC (Director of Equipment, Air Ministry); Air Vice-Marshal AC
Maund CBE DSO (HQ Fighter Command); Captain A Hudson OBE (General Post Office); Sir Harry Peat KBE (Messrs’ Peat, Marwick, Mitchell &
Co. Chartered Accountants); Mr HJ Sanders (Messrs’ Peat, Marwick, Mitchell & Co) and Mr RC Chilver of the Air Ministry as the secretary.

117 TNA, AIR 2/8788, Report of the Committee on Royal Air Force Administration 1939, p.1.
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after twenty-four full meetings, submitted its final report on 2 August 1939. The
work of the Committee was comprehensive and covered a wide range of
administrative functions including: administrative training, administrative control
by the Air Ministry, administrative control by Commands, Groups and Stations,
the system of assessing and accounting for airmens’ pay, equipment
accounting, personnel administration and the inspection and maintenance of

equipment.**®

At the top level, one of the main issues of concern raised by the
Committee was what was seen as serious shortages of equipment, especially
engine and airframe spares. This was particularly evident in the local repair
organisation where the shortages were holding up repair and maintenance work
in station workshops. The Committee was quite clear though, that the
shortages were not due to provisioning or distribution (i.e. the logistics
organisation itself) but with production. The answer to this problem was not
easy, but it was recommended that Equipment Inspectors or Liaison Officers (at
squadron leader level) would make a significant difference. Essentially, these
officers would be a form of ‘trouble-shooter’ and would visit units to investigate
problems which had been reported and track these through the whole chain of
command until the source of the problem had been identified. This could involve
following through the process from Maintenance Units, Command and Group

staffs and branches of the Directorate of Equipment.**

Although the shortages were not directly attributed to weaknesses within
the Directorate of Equipment, the Committee did examine the equipment
requisitioning procedure in detail and commented on what might be referred to
today as widespread ‘red tape’, which was adding little value to the overall
process. Essentially, all requisitions were being passed to the Finance staffs for
detailed scrutiny and the process was, in effect, a complete duplication of the
calculations already made by the Equipment Branches. Moreover, this
verification was being applied to straightforward requisitions for low value items.
The Committee recommended that the best way round this would be for the

Finance staffs to be co-located with the Equipment Branches so that they could

118 Air Ministry, Maintenance, pp.13-14.
119 TNA, AIR 2/8788, Report of the Committee on Royal Air Force Administration 1939, pp.38 & 46.
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be continually aware of the policy changes involved and could discuss the more
significant issues, face-to-face, as they arose. Such a closer involvement would
also enable them to target those requisitions which needed closer scrutiny.
Allied with this, it was also recommended that great benefit would be achieved if

the Contracts Division was also co-located with the Equipment Division.'*°

The Committee also set in train the beginnings of de-centralised
purchasing and provisioning. As will be deduced from the previous paragraphs,
virtually all this activity was carried out at the Air Ministry by the Equipment
Divisions within the Directorate General of Equipment. The only real
procurement outside of this was the local purchase process, which had been
delegated to the commanding officers of maintenance units, albeit with a limit of
£25 per single purchase. The Committee observed that, within the Air Ministry,
there were urgent demands for equipment, which were delaying work at units,
which could actually be met by using LPO but were outside the current financial
limit. The answer to this was quite simple and it was recommended that the
LPO powers of commanding officers at the maintenance units be increased to
£100.*

The Committee next turned its attention to operations at Command,
Group and Station level. The organisational structure of the RAF had been
redefined in 1935 to include Commands and within these, Groups. The Groups
in turn were responsible for a given range of RAF Stations. However, with the
increase in Commands (and a corresponding increase in Groups) in 1936 and
the rapidly increasing number of stations, command and control was becoming
more difficult. As far as logistics was concerned, the Committee observed that
virtually all the coordination was being carried out at Command level. With the
wide geographical distribution of the units under their control, it was virtually
impossible for the Command Equipment staffs to even visit all the units let alone
exercise sufficient supervision. The latter was particularly important, as many
Equipment Officers were inexperienced. As a result, the Committee
recommended that Equipment Officers should be established at all Group

122

Headquarters.

120 Ibid, pp.38, 46 and Appendix A.
121 TNA, AIR 2/8788, Report of the Committee on Royal Air Force Administration 1939, p.39 & 46.
122 Ibid, pp.53-54.
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At Station level, the changes were more wide ranging. The Committee
quickly recognized that whilst there was careful regulation and coordination of
the supply process from the point at which equipment was ordered from
industry down to its eventual arrival at the Main Stores of an RAF station, there
was a general lack of coordination and control at the point where it was issued —
invariably a squadron. Essentially, there was no dedicated expertise to look
after the logistics’ interests of each squadron. Consequently, each of the flights
and technical sections within squadrons was acting independently when it came
to demanding and returning equipment. Moreover, much of this work was being
carried out by misemploying technical non-commissioned officers. Given the
problems which were being experienced with equipment shortages, this was
clearly an area that needed addressing. The Committee recommended that an
Equipment Section should be established in each squadron, consisting of an
Equipment Branch flying officer, a corporal and two or more equipment
assistants, depending on the size of the squadron.*®

The new Sections would be responsible for all the equipment work of the
squadron, demanding and receiving all items required both for maintenance and
for flight stocks within ‘Lock-Ups’ as they were known; the latter was a sub-store
of ready-use items such as wheels and tyres, sparking plugs and aircraft
general spares which experience had shown had to be kept on-hand for quick
replacement in aircraft. To maintain the mobility of flights, their respective
equipment was kept in dedicated storage ‘bins’ and equipment in day-to-day
use such as opened tins of paint would be kept by flights in their own

124

hangars.* Whilst these changes to squadrons might appear purely functional
and making better use of the right tradesmen, there was a more important,
underlying achievement. The Committee stated ‘the organisation which we
recommend would have the great advantage of making each squadron

independently mobile in war’.

There would be a responsible member of the Equipment Service in each
squadron who would supervise all the equipment administration of the squadron

if it was moved to another station or to a satellite landing ground’.*® The

123 TNA, AIR 2/8788, Report of the Committee on Royal Air Force Administration 1939, pp.58-59.
124 Ibid, p.59.
125 Ibid, p.60.
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recommendation was not just a theoretical aspiration of an Air Ministry strategist
but was based on actual operating experience during the Abyssinian crisis of
1935 when Equipment Officers were attached to each deployed flying
squadron. There were difficulties in finding suitable officers for the task, as the
posts did not of course then exist. Moreover, the officers appointed were not
familiar with the equipment or the Squadron personnel; with the workload at its
greatest, it was not the best of times for an Equipment Officer to master these
basics. A permanently appointed officer could build up this expertise and
knowledge over a period of time, thereby making it much easier for him to

respond during times of crisis."*®

There was also a significant change to logistics’ accounting concepts
which, in time, would bring a more cost-effective and logical approach. From
the very early days of the RAF, one of the prime concerns of logistics’
accounting had been the question of propriety and safeguarding the ‘public
purse’ from loss or improper use of stores or equipment. This had led to the
complicated situation of both the Equipment Officer and the Accountant Officer
having a shared role in maintaining the stores stock record. The Committee
quickly recognized that the system in place had become over-complicated and
involved a much larger amount of work than systems in use elsewhere to meet

similar requirements. Indeed, they commented in their report that:

...any unprejudiced person with some experience of public and
commercial accounting practice would be left with the impression that
there are certain  features of the system at present in use which
involve an expenditure of effort which is out of all proportion to the needs
of the situation. **

The real difficulty here was the division of responsibility for accounting
between the Equipment Officer on the one hand and the Accountant Officer on
the other. The result of this arrangement was that the overall stores record of
items held in stock was being kept in duplicate. Each movement of stock was
being recorded from the transaction voucher in two separate records (i.e. the
Tally cards kept in the Equipment Section and the other the Main Stock Ledger

in the Accounts Section), kept by two separate bodies of people in two separate

126 Ibid, p.60.
127 Ibid, p.99.
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places. It took little persuasion that this position needed changing and it was
recommended that, in the place of the two sets of records, only one stock

128 various

record should be maintained and this by the Equipment Officer.
safeguards were put in place to ensure propriety, including the requirement that
the records were kept separate from the physical stock and those personnel
actually handling it. There were many other recommendations regarding
changes of accounting practice from issues of fuel to visiting aircraft through to
Airmen’s Record of Kit. They are too humerous to discuss in any detail in this
thesis but, suffice to say, they all contributed to a much needed overhaul of
logistics administration. In this respect, the recommendations of the Jones
Committee were far-reaching and formed an important part of the Expansion

Programme.

Conclusion

The period from 1934 through to the outbreak of the Second World War
in September 1939 was highly significant for RAF logistics in three distinct
areas. First, the RAF’s War Manual of 1928 had carried forward the lessons
learned from the First World War and incorporated, inter alia, the important
concept of additional elements required to support expeditionary operations: a
Port Detachment, an Aircraft Depot and Air Stores Parks. These remained a
key part of logistics doctrine throughout the period 1939 to 1945 and enabled
the RAF’s Equipment organisation to achieve logistical reach throughout the
majority of overseas campaigns. The second significant point was the formation
of Maintenance Command. With two of its Groups (40 and 42) providing
specialist management for equipment, POL and explosives, a clear focus and
responsibility was established for stores and supplies. The third point was the
fine tuning of logistics which took place through the work of the Jones
Committee; the driving force for much of this work came from within the Air
Ministry, with the significant input of commercial expertise to help optimize the

management of the RAF’s supply chain.

128 Ibid, p.99.
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The analysis which took place in the lead-up to the report on RAF
administration, took a fresh look at how logistics was organised and
administered and made many forward thinking recommendations for change

which would prove important for RAF operations during the Second World War.
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Chapter Three:
The People of Logistics | -
Manning the RAF’s Supply Chain 1934-1945

Introduction

The one vital component which kept RAF logistics operating throughout
the nineteen twenties, thirties and forties was people. This twenty-five year
period was without the technical sophistication of twenty-first century supply
chain operations — the movement of equipment required sheer physical effort,
without the convenience of mechanical handling aids such as fork lift trucks or
automated conveyor belts; stock control required pen and paper, along with a
plethora of clerks, an environment devoid of computerised stock control
systems. Without the right quantity and quality of people, the logistics operation
could not have functioned as required, with a detrimental effect on the delivery
of air power. As the size of the RAF and the accompanying volume of
equipment required supporting it increased as a result of the Expansion
Programme, so too did the number of people required to operate its supply
chain. This chapter considers who these people were and the manning of the
RAF’s supply chain. It considers the societal construct of the logistics’ discipline
in general terms and then focuses on five main groupings: officers, airmen, the
Women’s Auxiliary Air Force, civilians and the contribution from the Dominions,

Colonies and Allied nations.
Societal Construct

From the date of its formation, the RAF recruited and trained military
personnel for employment within a specific professional discipline and thereafter
assigned them to various types of organisation such as squadrons, wings,
groups, formation headquarters or RAF stations as required; for officers, this
was a specialist branch and for other ranks a specific trade which formed part of
a Trade Group. In the case of logistics, commissioned officers were part of the
Stores Branch (renamed Equipment Branch in 1936), whilst other ranks

(hereafter referred to as airmen or airwomen) were allocated to a range of
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different trades depending on their specialisation’; the number of logistics-
related trades for men grew from just two in 1920 to five by the end of 1945 and
for women, from one in 1939 to four by the end of 1945. From 1920 until the
middle of 1939, the military population of the RAF Stores/Equipment Branch
and related trades was an all-male preserve because the WRAF had been
disbanded on 1 April 1920, following completion of their final wartime role as
part of the Forces of Occupation in Germany. It was not until 1940, following the
formation of the Women’s Auxiliary Air Force (WAAF), that military females

were once again employed in RAF logistics.?

It was not necessary for RAF logistics to operate with purely military staff
S0 extensive use was made of civilians throughout large parts of the supply
chain; a number of activities did not require military skills, especially at the
equipment depots where much of the activity (especially manual handling and
warehousing) was not vastly different from civilian practice. Consequently, RAF
logistics came to rely on large numbers of civilians, a number of whom faced
similar dangers to their Service colleagues during the Second World War. The
final component of the societal construct of RAF logistics was its use of
personnel from the Dominions, the Colonies and Allied nations, both within the
United Kingdom and overseas. At many overseas bases, and where the local
operational situation permitted, local labour was often used, especially for
manual work such as the loading and unloading of freight at ports and within
overseas stores’ depots and similar units. On the whole, this arrangement was
ad hoc but, in the case of West Africa, a specific corps was formed from which
RAF logistics benefited. Within the United Kingdom, extensive use was also
made of personnel from the colonies as well as from Australia, Canada, New

Zealand, Rhodesia, and Poland.

Logistics was a discipline which touched on virtually all aspects of RAF
operations and this saw a requirement for officers, airmen and airwomen of the
Equipment Branch and related trades (including the Dominions, Colonies and

Allied nations) to be employed throughout the Service. By November 1943, the

1 Prior to 1923, non-commissioned personnel were referred to using the Army convention of Other Ranks. This was changed to Airmen (and later
Airwomen when the WAAF was introduced) from January 1923 onwards. TNA, AIR 72/5, AMWOs 1923: Order 185 - Use of the Term “Airmen”
(415971/23) dated 4 January 1923 refers.

2 Air Ministry (AHB), Air Publication 3234, The Second World War 1939-1945 Royal Air Force - The Women’s Auxiliary Air Force (London: Air
Ministry,1953), p.1 and K. Bentley Beauman, Partners in Blue (London: Hutchinson, 1971), p.50.
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overall size of the RAF had reached 822,190 personnel, of which 54,830 (6.7
per cent) were from the Equipment Branch and related trades.®> The greatest
concentration, as might be expected, was within the units of Maintenance
Command; of the 54,830 recorded as employed within the seven RAF
commands and the Tactical Air Force (TAF) on 29 November 1943, just over 70
per cent (38,867) were working within Maintenance Command units.* As a
proportion of the Command itself, the Equipment Branch and related trades
made up 37 per cent of its total strength at the same date; this was by far the
greatest concentration of these personnel in any single formation, with a figure
ranging from between just 1.5 and 3.7 per cent for the other commands and
TAF. The detailed breakdown is shown in Table 3.

Formation Total No of Total No of Percentage
Personnel Equipment of
Branch & Trade Formation
Personnel
Technical Training 174,706 2,551 1.5%
Command
Bomber Command 158,693 3,536 2.2%
Flying Training Command 145,556 2,650 1.8%
Maintenance Command 104,906 38,867 37%
Fighter Command 100,471 3,056 3%
Coastal Command 70,945 1,807 2.5%
TAF 33,948 1,140 3.4%
Balloon Command 32,965 1,223 3.7%
Total 822,190 54,830 6.7%
Table 3 -

Breakdown of Equipment Branch and Trade Personnel by Formation Grouping
November 1943

Within Maintenance Command, the Equipment Branch and personnel
from related trades were employed within a wide range of functional areas
across the various units, with the greatest number working within repair and
salvage units (primarily within No 43 Group). The breakdown by type of unit,
from June 1940 to March 1945 is shown in Table 4.

3 TNA, AIR 20/2025, Service Personnel: Strength Returns September 1939 to June 1946: DRG. No.101/0.EST.(PLANS) 29.11.43 - RAF Home
Commands — Comparative Size dated 29 November 1943.

4 Source: TNA, AIR 20/2024, RAF Personnel Establishments by Command and Function June 1940 to December 1945: LM4674/D.0O.Est dated 9th
August 1945.

5 Source: TNA, AIR 20/2024, RAF Personnel Establishments by Command and Function June 1940 to December 1945: LM4674/D.O.Est dated 9th
August 1945 and TNA, AIR 20/2025, Service Personnel: Strength Returns September 1939 — June 1946: Graph and data labelled RAF Home

Command — Comparative Size.
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Jun 1940 Jun 1942 Sept 1943 Mar 1945
Type of Unit Units No of Units No of Units No of Units No of
Personnel Personnel Personnel Personnel
Command HQ 1 525 1 547
Group HQs 5 534 9 2,809 4 1,480 4 1,659
Repair & 10 6,169 23 15,615 28 27,830 27 28,945
Salvage
Ammunition 9 1,818 19 3,665 22 7,920 27 8,440
Depots
Equipment 18 2,741 25 9,596 42 13,170 49 19,044
Depots
Aircraft 23 3,581 28 8,414 22 5,950 55 7,516
Storage
Miscellaneous 14 4,241 24 5,523 58 7,633
Units
Total 65 14,843 118 44,340 143 62,398 221 73,784
Table 4 -

Distribution of Equipment Branch and Trade Personnel Within Maintenance Command
June 1940 to March 1945°

Officers

The growth of the RAF Stores Branch was quite slow throughout the
inter-war period up to and including 1935, a situation which was entirely
consistent with the wider, limited growth of the Service resulting from the
Government’s Ten Year Rule and its financial restrictions.” This limited growth is
quite clearly reflected in the officer population throughout this period; from the
245 officers in the Branch in 1920, the total number increased very slowly to
only 319 by 1935 — a growth of only seventy four officers over a fifteen year
period.® Despite this relatively small number, their employment was widespread
and Stores Officers were serving on the staff of all the HQ units in Britain and
overseas, as well as on each flying squadron and training establishment.
Additionally, and with the RAF providing pilots to serve on board Royal Navy
aircraft carriers from about 1923 onwards, a Stores Branch officer (usually a
flight lieutenant) was also provided as part of this commitment. Of the four
carriers that were active in 1930 (HMS Eagle, Hermes, Courageous and

Glorious), a Stores Branch officer was serving in the RAF HQ element on each.’

6 Source: TNA, AIR 20/2024, RAF Personnel Establishments by Command and Function June 1940 to December 1945: LM4674/D.O.Est dated 9th
August 1945.

7 W.K. Wark, The Ultimate Enemy (Oxford: Oxford University Press, 1985), p.24.

8 RAFC Library, Monthly Air Force Lists 1920-1935 (London, 1920-1935).

9 RAFC Library, Monthly Air Force List January 1930 (London, 1930), Columns 1650-1654 and James, The Paladins, p.126.
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Notwithstanding this employment diversity, the early development of the
wider RAF was largely influenced by Sir Hugh Trenchard’s vision as set out in
his scheme for the Permanent Organisation of the Royal Air Force.” As far as
officers were concerned, the aim was to train these initially as pilots during a
two year course at the Royal Air Force College Cranwell, before posting them to
a Service squadron. After five years’ service, officers were then required to
‘select the particular technical subject they will make their special study during
their subsequent career such as navigation, engines or wireless’."* This cadre of
officers formed what was known as the General List (General Duties (GD)) and
was intended to obviate what was seen as the ‘danger of developing technical
branches which were out of touch with fighting and flying requirements’.*” It is
clear from the Air Ministry Monograph on Manning Plans and Policy that any
growth in officer numbers was closely governed by the Treasury and it was
therefore inevitable that the RAF populated the General List with predominantly
young and well qualified officers filling flying and technical appointments.*®

Trenchard’s vision in this respect was idealistic in that an air force would
always need a cadre of various specialists apart from aviators who, because of
their very specific focus, would not necessarily need to have the immediate
‘connection’ with the flying and fighting dimension but, nonetheless, would still
be capable of providing the required level of support without necessarily
becoming out of touch with the front line of air power delivery. It was not
surprising, therefore, that the Service realised that drawing Stores Officers from
the General List was not the best use of highly technically qualified officers.
Consequently, when it was announced that a Stores Branch was to be formed
in 1920, it was made quite clear in the Air Ministry Weekly Order that such
officers *...would not be required to fly’.** Even so, the medical standards
required for Stores Officers were still fairly stringent and it was required that

they:

10 TNA, AIR 1/17/15/1/84, The Formation of the RAF on a Peace Basis — Draft and Print of Lord Trenchard’s Memorandum. November 1919 — July
1920.

11 Ibid, Paragraph 6, p.5.

12 TNA, AIR 72/10, AMWOs 1928: Order 426 - The Constitution of the General Duties Branch, dated 21 June 1928 and Air Ministry (AHB), The
Second World War 1939-1945 Royal Air Force, Monograph, Manning Plans and Policy (undated), p.2.

13 Air Ministry, Manning Plans & Policy, p.2.

14 TNA, AIR 72/1, AMWOs 1919: Order 1158 — Stores Officers (A.24294) dated 21 October 1919, Paragraph 3.



95

...labour under no constitutional or mental disease or weakness,
imperfection or disability which might interfere with the efficient discharge
of their duties in any climate in peace or war.™

The notable point in the constitution of this new branch was the clear
intention that officers would be recruited from men who had been commissioned
from the ranks and that the Branch would form a separate list (with separate
scales of pay and pension and terms of service) from the General List of the
RAF. In addition to Stores duties at RAF units, it was intended that officers of
the new Branch would also form the greater part of the officer personnel of
stores depots, aeroplane repair depots and the Stores Section of the
Directorate of Equipment at the Air Ministry."* However, the Weekly Order did
make it quite clear that the higher commands of depots and higher
appointments in the Directorate of Equipment, would be filled by officers on the
RAF General List, except where senior Stores officers ‘have shown themselves

’ 17

by outstanding merit to be specially fitted for command of a depot’.

Towards the end of 1923 the conditions of entry to the Stores Branch
were revised and it was decided that stores’ duties in the future would only be
filled by officers on permanent commissions. Vacancies in the Branch were to
be considered on a twice-yearly basis and filled by existing air force officers
who had applied to transfer from their existing branch; on the whole, these were
GD branch officers who had become permanently unfit for flying duties or
officers holding short service commissions in the GD or Accountant Branches.
Selections were restricted to officers not above the rank of flying officer.”® By
1927, the number of applications from within the Service was not sufficient to
meet vacancies in the Branch and the source of applicants was widened to
include civilians.”® By 1928, with the RAF in its tenth year of operation, the Air
Council directed that an enquiry be undertaken into requirements for officers in
the RAF.” The Stores Branch completed its review by the first half of 1930 with
the results announced in the Air Ministry Weekly Orders of July 1930.**

15 TNA, AIR 72/2, AMWOs 1920: Order 657 - Medical Standards of Fitness for Officers (Stores, Medical, Dental and Chaplains).

16 The requirement for Stores Officers to serve in posts on the staffs of area and group HQs was formalised by TNA, AIR 72/2, AMWOs 1920:
Order 727 — Headquarters Staffs — Stores Duties (247400/20).

17 Ibid, Paragraph 2.

18 TNA, AIR 72/5, AMWOs 1923: Order 621 — Conditions of Entry into the Stores Branch for Stores Duties (432081/23) dated 11 October 1923.
19 TNA, AIR 72/5, AMWOs 1927: Order 437 — Conditions of Entry into the Stores Branch (763749/27) dated 6 January 1927.

20 TNA, AIR 72/10, AMWOs 1928: Order 426 — The Constitution of the General Duties Branch dated 21 June 1928.

21 TNA, AIR 72/13, AMWOs 1930: Order A.428/1930 — The Constitution of the Stores Branch (40809/30 — 8.7.30) dated 8 July 1930.
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This fresh look at the Branch officer requirements introduced significant
changes, although the needs of the Expansion Programme five years later
would show that the 1930 Review was not particularly forward thinking,
especially in terms of its reliance on the employment of sizable numbers of
retired officers — such a policy later came to be viewed as incompatible with the
demanding needs of modern warfare. Overall, the Branch established what it

referred to as a ‘cardinal point of policy’ to provide:

...a nucleus of officers of high administrative capacity and wide
experience capable not only of the efficient administration of the
complicated material of the service in time of peace but also of the
adaptation of the peace organisation to meet the varying needs of war.*

Additionally, the review identified that this nucleus would need to be
formed of men who made the Branch their permanent career and, whilst in
junior ranks, would need to be given ample opportunity to gain wide experience
within different types of unit. It was also observed that such a career would
need to be sufficiently favourable to attract good quality and well educated men.
With these requirements as a baseline, the review came to the conclusion that
the new vision could not be realised if the constitution remained as it was. In
keeping with a general principle established for the GD Branch, the new
solution adopted was broadly a half and half mixture; just over one half (mainly
the more senior ranks and positions) would be made up of officers who did not
make the Branch their permanent career, whilst the remainder would be made
up by employing men who did make Stores work their permanent career and
drawn from three main sources: firstly, employing a limited number of Warrant
Officer (WO) Storekeepers in junior staff posts at HQs; secondly, allocating a
large number of junior officer posts at home and some overseas to be filled by
retired officers under civilian terms of service drawn primarily from retired
officers of any branch of the RAF as well as from the Royal Navy and the Army;
thirdly, a new scheme was to be introduced whereby a limited number of
commissions in the Stores Branch would be offered to WOs of any trade.”® The
commissioning of WOs proved to be a successful and fruitful source of officers

for the Branch (especially during the years of the Second World War) although

22 |bid, p.28, Paragraph 2.
23 Ibid, pp.28-29, Paragraphs 4-7.
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the intake was initially limited to five per year.** Indeed, during the period 1
September 1939 to 1 September 1945, commissioned WOs accounted for an
average of 25 per cent of the total number of Equipment Branch officers serving
on permanent commissions during the war years; a detailed breakdown by year

is shown in Table 5.

Sep Jun Sep Sep Sep Sep Sep May Sep
1939 | 1940 | 1940 | 1941 | 1942 | 1943 1944 1945 1945
Permanent 323 323 318 312 310 295 269 258 256
Commission
Cranwell 11 11 11 11 11 11 11 11 11
Cadet
Commissioned 103 115 110 106 102 102 95 95 94
Warrant
Officer
Total 437 449 439 429 423 408 375 364 361
Table 5 -

Ratio of Commissioned Warrant Officers to Permanent Commissions Equipment Branch
September 1939 to September 1945

The policy of employing retired officers, whilst initially a valuable source
of experience, soon appeared at odds with the new type of officer which the
Expansion Schemes of 1934 to 1938 identified as being required for a war of
the future. These retired officers were employed both at home and overseas, on
a pay scale of just over £200 plus a Civil Service bonus®; this was particularly
attractive to those demobilized from regular service following the First World
War who wished to remain working in a military environment. From the RAF’s
perspective, a retired officer was cheaper to employ than a regular officer; a
flight lieutenant, for example, was paid just over £442 per annum.” The
numbers concerned were not insignificant and in 1936, for example, of the forty-
two RAF stations which had Equipment Officers on their personnel
establishments, 48 per cent were retired military officers filling Civilian Stores
Officer appointments.®

24 TNA, AIR 72/13, AMWOs 1930: Order A.429/1930 - Appointment of Warrant Officers to Commissioned Rank in the Stores Branch (40809/30 -
8.7.30) dated 8 July 1930.

25 These figures represent actual rather than estimated requirements. RAFM, Air Ministry ADM (Stats), Royal Air Force Personnel Statistics 3
September 1939 — 1 September 1945 (May 1946), Table LI, pp.165-173.

26 TNA, AIR 72/13, AMWOs 1930: Civilian Order Supplement (N0.13/1930) 383 - Appointment of Civilian Stores Officers (33336/30) and AIR
72/14, AMOs 1931: Order A.17 — Duties of Civilian Stores Officers.

27 James, The Paladins, Table 21, p.262.

28 RAFC Library, The Air Force List 1936 (London, 1936), Columns 158-299. Of a total of seventy seven Equipment Officers on unit

establishments, thirty-seven (48 per cent) were retired.
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The changing nature of the RAF, which started to emerge from the
beginning of the Expansion Programme, brought new challenges for the Stores
Branch. The introduction of new and more complex aircraft types began to
expand dramatically the size of the RAF’s inventory; this required careful
management to ensure that stock was available in the right place and at the
right time. This professional challenge, coupled with the opening of new RAF
Stations (most of which were established with a Stores Section) and Equipment
Depots (predominantly manned by Stores personnel), required more Stores
Officers to manage the supply chain. The most expedient means of achieving
this was to increase the use of Civilian Stores Officers as a temporary
substitution, for posts which were eventually intended for filling by a regular
officer; by early 1938, with the Branch having become the Equipment Branch,
there were 170 of these substitution officers throughout the Service, in addition
to the existing Civilian Stores Officers already employed.” The fact that the
majority of these were ex-military enabled them to be accepted within the
Stores organisation without any notable resentment from their RAF colleagues.
The policy though, came under criticism just after the Abyssinian crisis in 1936
when the Air Ministry was unable to provide additional uniformed Equipment

Officers as part of the British re-enforcement in the Middle East.*

In parallel with the review of RAF administrative procedures, which was
commissioned by the Air Council in June 1938, the composition of the
Equipment Branch was subject to a dedicated review and part of this was to find
the best means of achieving an additional 840 Equipment Officers which had
been identified as being required under Expansion Scheme ‘L’ (approved on 27
April 1938).** In the course of the review, it became clear that the population of
Equipment Branch Civilian Stores Officers was an issue of significant concern in
three respects. First, the number of available retired officers was by this time
beginning to dry up, mainly on account of their age. Second, the practical
demands of the Expansion Programme were by now quite clear. Although the
commanders-in-chief of the RAF’s functional commands commented that the

Civilian Stores Officers had fared favourably, they had reservations regarding

29 TNA, AIR 2/3414, Substitution Officers in Equipment Branch of RAF — Replacement by Serving Officers, dated 21 Sep 1938: Undated note from
DGE (AVM AGR Garrod).

30 AIR 2/1923, Report on the Equipment Aspect of the Emergency, 1935-1936, in the Middle East Command (S.23991/I dated 30 October 1936.
31 Air Ministry, Manning Plans & Policy, p.12.
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their longer term suitability. Indeed, the Commander-in-Chief of Bomber

Command commented that:

...Increased strain is approached when Equipment Sections are asked to
work for prolonged periods under conditions prevailing in expansion e.g.
shortage of personnel, constant changes of equipment, moves of units
and general lack of experience in subordinate personnel.*

Anecdotal evidence, suggests that this situation did not go un-noticed by
those joining the Service, even in the late 1930s. One such officer was Pilot
Officer (later Air Vice-Marshal) Donald Hills who started his Equipment Officer
training course at RAF Kidbrooke on 23 January 1939. Hills was one of many
Equipment Officers who, expecting to have completed a six month training
course, found themselves posted prematurely in order that front-line manning
requirements could be met. Thus, towards the end of March 1939, Hills found
himself posted to RAF Tangmere. This was one of the more active units at this
time and was home to Numbers 1 and 43 Squadrons of Fighter Command, both
of which had been recently re-equipped with the Hurricane Mark 1 fighter
aircraft. The station was also the base of No 217 Squadron of Coastal
Command, operating the Anson Mk 1 aircraft. Despite the station’s up-to-date
aircraft complement, Tangmere’s Equipment Section had been run by Civilian
Stores Officers (both retired military officers) throughout the 1920s and 1930s.
Hills replaced a retired Royal Navy commander, while a flying officer
(commissioned from the rank of warrant officer in 1933) took over from a retired
Army colonel. Both of these Civilian Stores Officers had shaped things to suit
their own pace of life as Hills recalled ‘...these two retired officers had run the
supply and equipment section stores for an active flying station for many years
and very largely at their convenience’.*® Such a comment suggests that

personal comfort rather than the exigencies of the Service were predominant.

Third, and perhaps the most significant concern, the growing threat of
war was prompting the need for officers who were young and fit enough to meet

the demands of modern warfare. The Review made the observation that the

32 TNA, AIR 2/3414, Substitution Officers in Equipment Branch of RAF — Replacement by Serving Officers, dated 21 Sep 1938: Note from CinC
Bomber Command (undated).

33 RAF LHCA, Audio Collection: Transcript of a Taped Interview with Air Vice-Marshal ED Hills CB CBE RAF (Retired) at 16 MU, RAF Stafford,
dated December 2004.
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existing position was considered to be ‘no longer safe or sound’ and

commented that:

...the majority of them, owing to their having reached the age when their

energy tended to flag, were not only unsatisfactory in peace but would be

quite unfitted for the increased responsibilities which would fall upon

them in war.*

This perceived vulnerability was of particular concern to the Director
General of Equipment (DGE), Air Vice-Marshal A.G Garrod, who believed that
his organisation would ‘break down in war unless sufficient regular Equipment

Branch officers were provided’. In particular, he believed that:

...regular officers needed to be available to meet the requirements of any
Continental or overseas contingent proposal; that Equipment Branch
posts on operational stations in the UK should be filled entirely by regular
officers in peace and by at least one regular officer in war and that no
civilianized Equipment post should be established at any RAF station
that has less [sic] than two regular Equipment officers in addition to the
civilianised post.*

The outcome of various meetings to discuss this issue was the
introduction of a policy which effectively put a stop to any further recruitment of
retired officers and that an increased effort would be made to replace a
substantial proportion of Civilian Stores Officers with regular officers, with
operational stations as a priority. There was still a place for retired officers
(mainly within the Air Ministry and at certain Equipment Depots), but the total
population was to be limited to a maximum of seventy five. The recruitment of
regular officers to meet the overall shortfall was met by entering 150 short
service officers (four years active list service, followed by six years in the
Reserve) in 1938-1939%; the estimate in May 1938 was that the Branch
establishment by 1 April 1939 would consist of 650 officer posts, of which 579
would be regular officers with seventy one retired officers (subsequently revised
to seventy-five)*’; the actual figures achieved for regular officers was

considerably less by September 1939 as the figures in Table 6 show. The

34 Air Ministry, Manning Plans & Policy, p.12.

35 TNA, AIR 2/3414, Substitution Officers in Equipment Branch of RAF — Replacement by Serving Officers, dated 21 Sep 1938: Note by DofE
dated October 1938.

36 Short service officers were introduced as a temporary measure and promulgated by TNA, AIR 72/23, AMOs 1939: Order A.59 — Short Service
Officers (Equipment Branch) — Conditions of Service (774577/38 — 9.3.39) dated 9 March 1939.

37 TNA, AIR 2/3090, Scheme of Short Service Officers Entry into Equipment Branch dated 6 May 1938: note by DofO dated May 1938 and TNA,
AIR 72/23, AMOs 1939: Order A59 - Short Service officers (Equipment branch ) Conditions of service (774577/38 -9.3.39) dated 9 March 1939.
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impact of this on retired officers was quite dramatic and required 120 of them to

have their appointments terminated by the middle of 1939.%

The proposal was submitted to and approved by the Treasury in late
June 1938; despite the arguments which had been articulated regarding
preparedness for war, the Treasury approved the measure ‘with some
reluctance’ and were of the opinion that ‘retired officers will in many instances
be particularly well equipped for the class of duties to be performed and, as at
present advised, they can find no reason why the employment of such officers
should not continue to be the normal policy of the Air Council’.* It was a
stipulation of Treasury approval that the additional provision for war
requirements was to be made via the RAF Volunteer Reserve (RAFVR)*; this
had been formed in August 1936 primarily for pilots, but was expanded to
include Equipment Officers in January 1938*, in light of the Air Ministry’s need
to meet the forecast increase in requirement. In May 1939, the Air Council also
decided to introduce an Equipment Branch in the Auxiliary Air Force (AAF)*;
the AAF had originally been formed in 1924 and was intended solely for home
defence. There were also a small number of Equipment officers in the RAF
Reserve of Officers. By the outbreak of war in September 1939 the RAF
logistics’ organisation could call on 722 officers in its main Equipment Branch,
with a further total of 322 officers in the Equipment Branches of the Auxiliary Air
Force, RAFVR and RAF Reserve of Officers.*

The replacement of retired officers on units, however, took time to
address. Even by January 1939, there was still a significant reliance on them, a
position exacerbated by yet more RAF stations having opened during the
Expansion Programme; of the seventy-four stations then operating, the
proportion of retired Equipment Officers then employed had risen to 56 per
cent.* The literature provides little evidence to show how this position changed
after 1939, but the increase in newly commissioned Equipment Branch officers
appearing in the Air Force List from 1940 to 1945 suggests that the proportion

38 Ibid, Enclosure 2A, p.3.

39 Ibid, Enclosure 19B - Treasury Chambers letter E.17550/4 dated 28 June 1938.

40 Ibid.

41 Air Ministry, Manning Plans & Policy, p.15.

42 TNA, AIR 2/4011, Formation of RAuxAF Equipment Branch dated May 1939: Air Ministry letter 887665/39/S.11.(c) dated May 1939.

43 Air Ministry, Manning Plans & Policy, Appendix 5.

44 RAFC Library, The Air Force List January 1939 (London, 1939). Of a total of 156 Equipment Officers on unit establishments, eighty-seven (56

per cent) were retired.



102
of retired officers in the Branch would have reduced to the required level
relatively quickly. The target establishment for recruitment to the Branch
changed quite frequently throughout the war and rose from an estimated 2,500
in October 1940 to a peak estimate of 5,178 in August 1944.* The actual officer
population of the Branch, however, is difficult to analyse with any degree of
accuracy due to a paucity of surviving records in the National Archives. The
records that do survive suggest that the actual manning level never reached the
required establishment level throughout the war; the manning figure in October
1940 was 519 short, whilst the position in August 1944 was 550 below the
establishment. Figures for the intervening months indicate a continual problem
with manning with the greatest shortfall of 1,225 in July 1941.%° The variation in
the total Equipment Branch officer population (by theatre of operation) from
June 1940 to September 1945 is detailed in Table 6.

Jun Sep Sep Sep Sep Sep May Sep

1940 1940 1941 1942 1943 1944 1945 1945
United Kingdom 1252 1646 2523 2564 3095 3331 3209 3201
Mediterranean 113 140 276 550 787 724 789 739
SE Asia 48 42 70 213 319 493 682 679
West Africa - - - 26 48 38 30 23
Special Duty 17 20 74 194 197 140 107 91
Overseas
Total Overseas 178 202 420 983 1351 1395 1608 1532
Grand Total 1430 1848 2943 3547 4446 4726 4817 4733

Table 6 -

Strength of the RAF Equipment Branch Officers (Male) by Theatre 1940 to 1945*'

As far as promotion was concerned, the pre-Expansion Scheme Air
Force was still very much a career and promotion was largely regulated by
examination. In 1930, promotion for Stores Officers was governed by specialist
examinations, with this being required to reach the ranks of flight lieutenant
(minimum of three years seniority in rank) and squadron leader (minimum of
four years seniority in rank). The examination for flight lieutenant (Examination
E) consisted of four papers, each of three hours duration covering Store
Keeping & Stores Administration, Stores Accounting, Organisation &
Administration and Aircraft, Engines & MT; a 50 per cent pass was required in

each paper. The requirement for squadron leader (Examination F) was even

45 Air Ministry, Manning Plans & Policy, Appendix 8.
46 RAFC Library, Monthly Air Force List 1945 (London, 1945) and this thesis, Appendix 1.
47 RAFM, Air Ministry, Royal Air Force Personnel Statistics, Table VIII, pp.86-91. Figures not available by theatre for 1939.
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more challenging with additional papers covering Hygiene & Sanitation along
with Imperial Geography. The pass mark was still 50 per cent but the papers
amounted to thirteen and a half hours.* The outbreak of war saw promotion
examinations for officers temporarily suspended but with a complex set of
arrangements introduced to govern the mixture of officers serving which
included those on permanent regular commissions and those on temporary
commissions for the duration of the war only. For junior officers, promotion
through the ranks from pilot officer to flight lieutenant was automatic following

satisfactory completion of a minimum period of time in each rank.

Airmen

In the early years of the RAF, the range of trades in which airmen were
employed was broadly similar to what had been established in the RFC; these
reflected the technology of the aircraft which the RAF was operating at the time,
with a diverse set of specific skills such as propeller maker, blacksmith and
coppersmith. Initially, there were five Trade Groups in the new RAF, of which |
to 1l were all Technical, Group IV was Administrative and Group V was Non-
Technical; the latter was unskilled and the lowest paid of the Trade Groups.
Stores workers were employed in the trade of Clerk (Stores) (Trade Group V)
with additional support provided by airmen of the Aircrafthand (General Duties)
(Trade Group V)*; although the RFC had a trade of Storeman and this
transferred across to the RAF in the Muster Roll of April 1918, the trade
inexplicably disappears from the RAF Trade Structure of 1919.°* The fact that
the trade appears in statistical summaries suggests that the omission is most
likely to be as a result of an editorial oversight in the published Trade
Structures. As far as pay was concerned for the Stores Trade, the lowest adult
rank of Aircraftman Second Class earned three shillings and six pence per day;
his equivalent rank in Trade Group | was paid four shillings per day®; pay
included food, uniform and accommodation.* By 1934 the number of trades had

48 TNA, AIR 72/13, AMOs 1930: Order A.543. Promotion Examinations — Officers (General Duties and Stores Branch) (31076/30) dated 28 August
1930.

49 Air Ministry, Manning Plans and Policy, Appendix 10 and James, The Paladins, Table 19, p.260.

50 TNA, AIR 10/851, Royal Air Force Muster Roll dated 1 April 1918.

51 Air Ministry, Manning Plans and Policy, Appendix 10 and James, The Paladins, Table 19, p.260.

52 James, The Paladins, Table 19, p.260.

53 RAF LHCA, Box 8 (Supply/Logistics Trade), Recruitment Pamphlet 'Are You Satisfied’ dated August 1919, p.6.
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been simplified, enabling a reduction from sixty one in 1919 to thirty three, but

still classified within five Trade Groups.*

The nature of stores work was driven by two basic requirements. Firstly,
the need for accounting, a factor which dominated many of the procedures
which had been consolidated within the first issue of the RAF’s Instructions for
Store Accounting and Store Keeping (Air Publication 830) issued in 1921.> The
purpose of accounting, according to the regulations, was that the process
constituted a record of past transactions and provided data for the estimation of
future requirements (part of the provisioning process).”*® What the regulations
do not make clear is that an accurate record of stock held was not just an
administrative imperative, it was critical in supporting RAF operations — if
demands for equipment were to be met quickly, it was essential that the Stores
organisation knew what stock it held and where it was located. Secondly, there
was also a basic principle within the regulations which stipulated that ‘the work
of the accounting section should be distinct from the physical store work and
should not be under the store holder.”” This was an important point in that
individuals responsible for the accounting of equipment (Store Accounting) did
not have access to the stock itself and those responsible for the physical
handling of stock (Store Keeping) did not have access to the stock account; this
made pilfering all the more difficult as differences in the stock account and stock
on the shelf could not be easily adjusted and would be detectable during
random stock checks or stocktaking.

In practice, this general requirement was achieved by separate work
places for each area, overseen by an Accountant Officer and a Stores Officer;
the paper stores accounts were progressively transferred to the day-to-day
responsibility of Accountant Officers between 1920 and 1921°; this division of
responsibility remained until late 1939 when, as a result of the work of the
Jones Committee (see Chapter 2, Page 83), responsibility for the accounting
function was transferred from the Accountant Officer to the Equipment Officer,

54 Air Ministry, Manning Plans and Policy, Appendix 10.

55 TNA, AIR 10/844, Instructions for Store Accounting and Store Keeping (Amendment Lists 1-17) dated August 1921.

56 Ibid, Chapter |, Section |, Paragraph 1, p.11.

57 Ibid, Chapter |, Section Il, Paragraph 4, p.11.

58 Ibid, Appendix Il and 1V, pp.195-199 and TNA, AIR 72/4, AMOs 1920: Order 37 - Transfer of Stores Accounting Duties to Accountant Officers
(292316/20).
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primarily due to the fact that stock accounting was being duplicated in both
areas. From the formation of the RAF in 1918, unit stores were manned by a
combination of airmen of the Clerk (Stores) trade (Trade Group V), with
assistance being provided by Aircrafthands (General Duties) (Trade Group V).*
This remained the case until October 1920 when a new trade of Storekeeper
was introduced in Trade Group III.*° Following the renaming of the officers
specialist branch from Stores to Equipment in 1936, the trade of Storekeeper
followed suit and was renamed Equipment Assistant in April of 1937, but

transferred to Trade Group IV.*

The clerical support for stores work was provided by the Trade of Clerk
(Stores), who provided the accounting function under the direction of the
Accountant Officer although the title changed to just ‘Clerk’ in July 1921; airmen
in this newly named trade were thereafter allocated for specific duties such as
pay accounting, stores accounting and medical duties.®* Although the reason is
not given in Air Ministry records, sub-classifications for Clerks were re-
introduced again in June 1924 and saw the introduction of the trade of Clerk
(Store Accounting) (the other two were Clerk (Pay accounting) and Clerk
(General Duties)).”® This arrangement endured until April 1935 when it was
merged with the trade of Clerk (Pay Accounting) to become the single trade of
Clerk (Accounting); the reason for this amalgamation is not evident from the Air
Ministry announcement, but it is likely that such a move was part of the on-

going simplification of the RAF’s trade structure.*

By 1937 the volume of equipment flowing into the RAF Supply Chain as
a result of the Expansion Programme, had started to increase substantially.
This continued to grow exponentially throughout the war years - receipts of
equipment in Maintenance Command alone rose from 316,000 tons in the
period April to December 1940 to a peak of 1,248,000 tons in 1944. The

number of issues too rose dramatically from 211,000 tons to 1,051,000 in the

59 TNA, AIR 72/1, AMWOs 1919: Order 908 — Warrant Officers, Non Commissioned Officers and Other Airmen of the Royal Air Force — New
Rates of Pay and Allowances, and Accounting Instructions (A.17721-8th August, 1919).

60 TNA, AIR 72/2, AMWOs 1920: Order 885 - Storekeepers — New Trade Classification (169105/20-14th October, 1920.)

61 TNA, AIR 72/21, AMOs 1937: Order A.114 - Regrouping and Renaming of the Trade of Storekeeper (530993/36 - 22.4.37) dated 22 April 1937.
62 TNA, AIR 72/3, AMWOs 1921: Order 570 - Airmen Clerks — Abolition of Existing Sub-Classifications (343697/20) dated 14th July 1921.

63 TNA, AIR 72/6, AMWOs 1924: Order 473 - Airman Clerks (403189/23) dated 5th June 1924.

64 TNA, AIR 72/19, AMOs 1935: Order A.96 - Training of Clerks, Accounting (262169/33 - 25.4.35) dated 25 April 1935.
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same period.*® This increase in activity brought with it a requirement to
manually process large volumes of paperwork such as requisitions, invoices,
and issue vouchers. Given this, it soon became clear to the Air Ministry that the
equipment accounting function had become a far more specialized and
demanding activity and that the ubiquitous Clerk (Accounting) trade needed to
be revised. Consequently, and as a ‘wartime only measure’, the trade reverted
to its pre-1935 position of Clerk (Equipment Accounting) and Clerk (Pay
Accounting), both within Trade Group IV, in September 1940.° Numbers
employed within the trade were never sizeable when compared to the eventual
number of Equipment Assistants and the approved establishment rose from just
2,202 in June 1941 to a wartime peak of 5,103 in October 1944.°” The trade
was open to both men and women from the outset and by late 1944 the
proportions of male and female in the trade were not far short of half and half.*®
Thus, at the outbreak of war there were just two logistics related trades within
the RAF’s much simplified Trade Group structure: Clerk (Accounting) and

Equipment Assistant.®®

It was not just the increase in the volume of equipment being handled by
the RAF’s supply chain which led to an increased demand for personnel. The
growth in the number of RAF units and formations was just as demanding.
Most, if not all, flying stations had an Equipment Section on site, each of which
had at least forty logistics’ airmen on their establishment.” Armitage relates how
in Britain alone, there were only fifty-two airfields in 1934, but this had risen to
eighty-nine by 1938, with a further 389 constructed between 1939 and 1945.™
The growth of the number of units overseas also increased significantly as a
result of the campaigns in North Africa, the Middle East, Italy and North-West

Europe, all of which saw substantial numbers of new squadrons, specialist units

65 Air Ministry, Maintenance, p.166.

66 TNA, AIR 72/24, AMOs 1940: Order A.703 — Clerk, Equipment Accounting, and Clerk, Pay Accounting, Group IV — Re-introduction (592918/36
- 26.9.40) dated 26 September 1940.

67 See this thesis, Appendix 2: Non-Commissioned Personnel in Logistics Trades June 1941-November 1945 — entries for June 1941 and October
1944. Figures for the period before June 1941 do not appear to have survived within TNA, RAFM or MOD(AHB).

68 See this thesis, Appendix 2: Non-Commissioned Personnel in Logistics Trades June 1941-November 1945 — entries for June 1941 and October
1944.

69 Air Ministry, Manning Plans & Policy, Appendix 11. There remained five main Trade Groups and a Medical Group but the total number of trades
had increased from thirty three in 1934 to forty one in September 1939.

70 The personnel establishment for Equipment Sections varied, depending on the role of the unit in question. A post-war (1956) work study into the
Equipment Squadron at RAF Binbrook, a unit which had changed very little in the ten years after the war, shows that the establishment consisted of
three officers, forty two airmen and eight civilians. TNA, AIR 20/10488, Royal Air Force Binbrook Equipment Squadron Study Report, Appendix U to
Part | — Comparison of Existing Establishment & Experimental Establishment of the Equipment Squadron refers.

71 Armitage, The Royal Air Force, p.69.
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and operating bases established. Within Maintenance Command’s 40 Group,
where the greatest proportion of Equipment personnel were concentrated, the
number of units performing a logistics-related function rose from just ten in
February 1939, to twenty-three in December 1940 and to a wartime peak of
forty-two units in December 1944.”” The proportion of other ranks employed at
the 40 Group units rose to 18,696 by 31 December 1944, representing some 41
per cent of the work force.” At Number 16 Maintenance Unit Stafford, the
number of airmen serving on 31 December 1944 totalled 4,564™; whilst these
would not have been all logistics tradesmen, the predominant storage and
distribution nature of the unit's work would have demanded a substantial
proportion. This increase in the number of units led to the need for a sizeable
population of Equipment Assistants, with the approved establishment figure
(RAF and WAAF combined) rising from 13,011 in June 1941 to a peak of
31,068 in August 1945.

Whilst receiving and issuing equipment was a relatively straightforward
operation (largely governed by standard processes), the means by which
equipment was first acquired (the provisioning process) was less
straightforward and required considerably more analysis of stock consumption
and the forecasting of future requirements. The finer detail of this is discussed
in Chapter Four of this thesis but, suffice it to say at this point, there was a
requirement for dedicated manpower to meet the growing size of the task. The
growth of the RAF inventory and the vast quantities of equipment being ordered
from industry brought a requirement for the establishment of Master
Provisioning Offices at a number of the depots and this generated a
requirement for substantial numbers of clerks to carry out this manually-
intensive work. By 1945, ten MPOs had been formed which, between them,
were by then responsible for the provisioning of 813,263 line items of
equipment.” This task led to the formation of the trade of Clerk, Provisioning
within Trade Group IV in October 1942; this was open to both men and women

from the outset, although both sexes had been unofficially employed in this role

72 Air Ministry, Maintenance, Chapter 8, Diagram 18, p.152.

73 Ibid, Appendix 17, p.452.

74 Air Ministry, Maintenance, Appendix 17, p.452.

75 See this thesis, Appendix 2: Non-Commissioned Personnel in Logistics Trades June 1941-November 1945 — entries for June 1941 and August
1945.

76 Air Ministry, Maintenance, Chapter 8, p.160.
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from some four months earlier in June 1942.”” These clerks, as described by
Dodimead in 1945, were not ‘...as you might well imagine from their
designation, a species of amateur grocer...theirs is the job of providing for the
requirements of units. They work usually at M.U.s, have no actual physical
contact with equipment, but [in their training] must learn the purpose and
routeing of the necessary forms and vouchers, and how to keep adequate
records’.” The nature of their duties was limited to processing great volumes of
paperwork — essential in order that equipment was re-ordered when required

and brought to account when it was received.

Initially, these clerks were employed at both the MUs and RAF stations
but, by December 1943, the Air Ministry decided that the provisioning clerks
would only be employed at the MUs and that there was sufficient expertise on
RAF stations for the lower-level part of the procurement operation to be
performed by the local Clerks (Equipment Accounting).” Although new trade
itself was not officially constituted until October 1942, the Air Ministry personnel
records show that an establishment figure of 728 (RAF and WAAF) had been
set as early as June 1942; in time, this figure rose to a peak of 2,829 in
September 1944.% Similar to the position with Clerks (Equipment Accounting),
the proportions of male and female in the trade were broadly half and half

throughout the war.

The final part of RAF supply chain operations which required specialists
in the form of dedicated trades was the area of movements. The formation of
the Deputy Directorate of Movements (RAF) in 1942 led to a much clearer
professional focus of the movements discipline and, in turn, this led to the
formation of two new trades. The first of these was the trade of Clerk, General
Duties (GD) (Movements Control) which was introduced as a wartime (non-
substantive) trade in 1942.% These clerks were established for duties in
connection with the movement of personnel and/or freight by road, rail, sea and
inland waterways. The second of the trades came about as a result of the

77 TNA, AIR 72/26, AMOs: Order A.1048 — Clerk (Provisioning), Group IV — Introduction, Duties, etc. (A.151663/41/S.10(d) -1.10.42.) dated 1
October 1942 and this thesis, Appendix 2: Non-Commissioned Personnel in Logistics Trades June 1941-November 1945 — entry for June 1942.
78 E.H. Dodimead, ‘It's Not All a Matter of Form’, Royal Air Force Journal, Volume 3, Number 9 (September 1945), 343-344.

79 TNA, AIR 72/27, AMOs 1943: Order A.1275 — Clerk (Provisioning), Group IV — Introduction, Duties, etc. (A.151663/41/S.10(d) -16.12.43) dated
16 December 1943.

80 See this thesis, Appendix 2: Non-Commissioned Personnel in Logistics Trades June 1941-November 1945 — entries for June 1942 and
September 1944.

81 TNA, AIR 72/26, AMOs 1942: Order A.482/42 (Supplement).
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introduction of and growth in a series of specialist organisations in the form of
embarkation offices, embarkation staff or port detachments, all of which had a
very similar role, which was the loading and unloading of stores, as well as the
embarkation and disembarkation of personnel, mainly at the sea ports in the
United Kingdom and overseas at increasingly more locations as the war
progressed; this miscellany of units were renamed Embarkation Units during the
autumn/winter of 1941/1942. On the outbreak of war there were just three such
units; by 1940 a further fifteen had been formed, followed by an additional
eighteen in 1941, fifteen in 1942, eleven in 1943, fourteen in 1944 and a further
twelve in 1945, bringing the total number of units formed during the war years to

eighty-nine.*

Initially, these units were staffed by Equipment Assistants and
Aircrafthands from Trade Group V, but the specialist nature of working with
shipping soon demanded a dedicated trade for this very specific aspect of
logistics. Consequently, the all-male trade of Embarkation Assistant was
introduced in November 1943.% Airmen already working at Embarkation Units
who wished to be re-mustered to the new trade were required to take a three-
part trade test comprising written tests of theoretical and practical knowledge
along with an oral test of practical knowledge.* The work of the Embarkation
Assistants was quite different from that of Equipment Assistants at RAF flying
stations. A short article published in the Royal Air Force Journal in September
1945 on the School of Administrative Trades related how the training course for
this trade taught its students ‘...something about ships, includes the calculation
of tonnage, systems of stowage, the various forms relating to stowage, and so
on’.* To facilitate the easy identification of movements’ staff in the often busy
and congested embarkation areas, distinguishing armbands in scarlet cloth for
wear above the right elbow were introduced for both officers and other ranks in
1940.%°

82 Data compiled from TNA catalogue headings for AIR 29/1, AIR 29/2, AIR 29/4, AIR 29/5, AIR 29/6, AIR 29/7, AIR 29/8, AIR 29/9, AIR 29/10,
AIR 29/11, AIR 29/12, AIR 29/13, AIR 29/14, AIR 29/15, AIR 29/16, AIR 29/17, AIR 29/18 & AIR 29/19.

83 TNA, AIR 72/27, AMOs 1943: Order A.1110. — Embarkation Assistant, Group Il — Introduction of New Trade (A.567648/43/S.10(d) - 4.11.43)
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86 TNA, AIR 72/24, AMOs 1940: Order A.847/40. Armlets Movement Control — Introduction (709678/37 - 14.11.40) dated 14 Nov 1940.
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The sizeable growth in air transport also required dedicated support as,

by the end of the war, Transport Command (established in March 1943)
comprised twelve Groups, fifty-eight squadrons and over 3,000 aircraft.*” The
movements’ trades were rationalised in August 1945 when the trades of Clerk
(GD) (Movements Control) and Embarkation Assistant were replaced with the
single trade of Clerk (Movements Control), still largely charged with the previous
duties, but a further new trade was also created, Air Movement Assistant,
exclusively to handle the movement of personnel and/or freight by air. Both of
these trades were part of Trade Group IV.* This development of the airmen’s

logistics trade structure between 1918 and 1945 is summarised in Table 7.

Year | Trades Remarks

1918 | e Storeman e Both trades defined in AMWO 908/1919
o Clerk (Stores)
1920 | « Storekeeper
e Clerk (Stores)
1921 | e Storekeeper
o Clerk o Trade rationalised by AMWO 570/1921
Storekeeper
Clerk (Store Accounting) e Trade rationalised by AMWO 473/1924
Storekeeper
Clerk (Accounting) e Trade rationalised under AMO A.96/1935
Equipment Assistant ¢ Introduced by AMWO A.114/1937

Clerk (Accounting)
Equipment Assistant
Clerk (Equipment Accounting) | ¢ Introduced by AMO A.703/1940
Equipment Assistant

Clerk (Equipment Accounting)
Clerk (Provisioning) e Introduced by AMO A.1048/1942
Equipment Assistant

Clerk (Equipment Accounting)

Clerk (Provisioning)
Clerk (GD) (Movements e Introduced by AMO A.482/42

Control) e Introduced by AMO A.1110/1943
Embarkation Assistant
Equipment Assistant

Clerk (Equipment Accounting)

Clerk (Provisioning)
Clerk (Movement Control) Introduced by AMO A.869/1945

Air Movement Assistant e Introduced by AMO A.869/1945

Introduced by AMWO 885/1920

1924

1935

1937

1940

1942

1943

1945

Table 7 -
Development of Airmen's Logistics Trade Structure 1918 to 1945
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88 TNA, AIR 72/24, AMOs 1945: Order A.869 — Introduction of New Trades of Clerk (Movement Control), Group IV, and Air Movements Assistant,
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As with the rationale to commission warrant officers, the Air Ministry soon

found that there was merit in encouraging suitable and experienced airmen to

apply for commissions - most of them had useful, practical experience in the

logistics’ environment and were already familiar with the rules and regulations of

stock control. From 1941 onwards, numbers of ex-airmen who were

commissioned began to increase quite significantly and by 1942, the majority of

officers entering the Branch were ex-airmen; the detailed breakdown for the
years 1939-1945 is shown in Table 8.

1939 1940 1941 1942 1943 1944 1945 Totals % of
Total
Direct Entry 228 627 970 35 12 1 2 1875 46
Ex-Airmen 11 137 299 365 831 358 159 2160 54
Total 239 764 1269 400 843 359 82 4035 -
Table 8 -

Equipment Branch Entry (Male) 1939 to 1945%

It is not clear why there was such a marked change in the inflow of ex-
airmen, although an Air Ministry communication to all Commands and Groups in
early December 1942 shows that that there was a particular demand for
Equipment Officers at this time and that the normal entry requirements had
been revised; receiving units were asked to ensure that all airmen be made
aware of the recruiting requirement and that, whilst educational qualifications
and the type of character required were essential, business qualifications or

knowledge of equipment regulations were an asset but not essential.”

Promotion during the 1920s and early 1930s was a relatively slow affair,
primarily due to the limited growth in the size of the Service. The academic lan
Philpott, for example, states that a man could be promoted to corporal within
twelve years but could then spend the next twelve years to pensionable age in
the rank.”* With the growth in the size of the Service from 1935 onwards,
especially the increase in the number of squadrons being formed, the position
began to improve. Promotion examinations at this time for ranks up to and
including sergeant for storekeepers and clerks were set by the School of Stores

Accounting and Store Keeping. By 1939, with the imminent prospect of war, it

89 Air Ministry, Royal Air Force Personnel Statistics, Table LVIII, pp. 182-185.
90 TNA, AIR 2/6520, Qualifications for Airmen in Equipment Branch, Air Ministry Outgoing Cypher Message dated 3rd December 1942.
91 Philpott, The Royal Air Force, Volume Il, p.341.
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had become clear that a substantial increase in personnel numbers would be
required, albeit for a relatively short duration. Shortly after the outbreak of war
the Air Ministry introduced a flexible approach to promotion whereby station
commanders were empowered to promote individuals to the rank of corporal
with group commanders able to promote to the rank of sergeant to fill specific
vacancies in the personnel establishments of units within their command.
Promotion to the ranks of flight sergeant and warrant officer, though, was
carried out by the RAF Records Office, based on recommendations submitted
by units on a half yearly basis. In all cases though, promotions were on a
temporary basis for the duration of the war and subject to review on its

termination.”
The Women'’s Auxiliary Air Force

Women (as part of the Women’s Auxiliary Army Corps) had played an
important part in the RFC logistics’ organisation throughout the First World War,
and just after, into the early days of the RAF as part of the WRAF; the latter had
three logistics related trades: Clerk — Stores; Storewoman (Technical) and
Storewoman (non-Technical).®* However, by April 1920 (just under two years
from its formation) the WRAF had been completely disbanded, since there was
no perceived peacetime requirement and a backdrop of ‘contracting in Defence
spending’.** Although the need for a women'’s reserve was the subject of much
discussion during the early 1930s, the lengthy titted Women’s Reserve Sub-
Committee of the Manpower Sub-Committee of the Committee of Imperial
Defence had made it quite clear that the formation of a reserve of women in
peace was ‘neither desirable nor necessary’.” By the time of the Munich Crisis
of 1938, the unfolding geopolitical tension prompted much detailed thought
regarding the provision of personnel in the event of war and it was inevitable
that the question of women’s involvement would be re-considered. The Air

Ministry Monograph describes how:

92 TNA, AIR 72/23, AMOs 1939: Order A.451 - Rules Governing Classification, Promotion and Trade Testing of Airmen during the War (30.10.39)
dated 30 October 1939.
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94 J.A. Crang, ‘The Revival of the British Women'’s Auxiliary Services in the Late Nineteen-Thirties’, Historical Research, Volume 83, Number 220
(May 2010), 343-357 (p.344) and 153

95 Ibid, p.2.
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By 1938, however, it was realized that, in any future war, manpower

would have to be supplemented by woman-power, cabinet policy was

reversed and, in April, the Air Ministry was informed by the War Office of

a scheme for a Women’s Supplementary Reserve to provide trained

women to replace soldiers on mobilization in non-combatant duties.®

The initial intention was that the Auxiliary Territorial Service (ATS),
formed in late 1938, would be used to provide personnel for all three services,
with specific companies attached to the Royal Navy, the Army and the RAF; in
the case of the latter, the requirement for the ‘core’ logistics trade of Equipment
Assistant was included as one of nine trades ‘suitable’ for the employment of
women. The cultural, organisational and training differences of the three
services were underestimated and it soon became clear that the Army-
orientated ATS approach would not work. This led to the formation of a
dedicated service for the RAF, formed as the Women’s Auxiliary Air Force
(WAAF) and constituted by Royal Warrant on 28 June 1939.%” On its formation,
there were already 1,734 members employed in six trades: Cooks, Clerks,
Mess Orderlies, Motor Transport Drivers and Equipment Assistants.*®

From the outset, the primary purpose of the WAAF was to replace (or
substitute) men with women, thereby releasing males for front-line duty. The
extent of this substitution was the responsibility of the Air Ministry Standing
Committee to Consider the Substitution of WAAF for RAF Personnel (hereafter
referred to as the Standing Committee), formed in August 1940.* Charged
primarily with keeping substitution under review, the Standing Committee was
also required to identify where substitution could be increased, as well as
recommending trades, previously closed to women, where substitution could be
implemented. This work was particularly time consuming and it is evident that it
was carried out thoroughly, with a close working relationship maintained not just
with the heads of the RAF Commands, but also with the respective professional
heads of specializations (DGE in the case of the Equipment specialization) and
with the Director of the WAAF (DWAAF); from its inception in 1940 to the

96 Ibid.

97 TNA, AIR 72/23, AMOs 1939: Order A.550/1939, The Women'’s Auxiliary Air Force (A.31826/39 — 22.12.39) dated 22 December 1939.
98 B.E.Escott, Our Wartime Days — The WAAF (Stroud: Alan Sutton, 1995), p.105.

99 TNA, AIR 2/6097, WAAF Standing Committee to Consider Further Substitution of RAF Personnel by WAAF Personnel: Enclosure 21A -
Memorandum by A.M.P — Substitution of W.A.A.F for RAF Personnel dated 6th August 1940 (A.96084/40).
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submission of its fifth and final report in early 1945, the Standing Committee

had met on no fewer than seventy one occasions.'®

Substitution, in keeping with a WAAF wide policy, was controlled by a
percentage limit. For example, in June 1942, the limit for airvomen employed
as Equipment Assistants in Trade Group IV was set at 66 2/3 per cent. At the
Equipment Depots, where there was a requirement to move a greater number
of heavy items on a regular basis, the substitution level was drastically reduced
to twenty per cent." At locations other than depots, it was soon found that the
substitution ratio was being exceeded and this led to many airwomen having to
do ‘far too much heavy lifting’, presumably as a result of there being fewer men
to do such work; as a result, the ratio was reduced to 50 per cent to ensure that
sufficient male personnel were available for heavy lifting duties.'® As the war
progressed, opportunities for the employment of airwomen in the logistics’
discipline began to broaden beyond the Equipment Assistant trade which was
the sole opportunity for women in this specialization at the outbreak of war. The
introduction of the Clerk (Equipment Accounting) trade in Trade Group IV in
September 1940 saw this opportunity opened to WAAFs at the same time as
RAF personnel.*® Similarly, the trade of Clerk (Provisioning), introduced in

October 1942, had also been open to both men and women from the outset.'*

The one area which made little use of airwomen was the movements’
specialization, largely due to the physical nature of the work involved. Although
the trade of Clerk (GD) (Movements) Control had been introduced for men in
1942, it was not until nearly two years later in July 1944 that women began to
be employed in this trade, and then in only relatively small numbers.'®
Opportunities in the trade of Embarkation Assistant, which had been introduced
in November 1943 for males only, were even more limited and the trade

remained closed to women throughout the war; the personnel statistics,

100 TNA, AIR 14/1009, Standing Committee to Consider Further Substitution of RAF Personnel by WAAF Personnel: 5th and Final Report
(G.106522) dated 1945, p.1.
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102 TNA, AIR 14/1009, Standing Committee to Consider Further Substitution of RAF Personnel by WAAF Personnel - 3rd Interim Report dated
1942, pp.4-5.
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however, do show that four WAAFs were working in the trade (in an un-
established capacity) in November 1945.'% Again, the physical demands of the
work were the limiting factor, although DWAAF had asked for women to be
given the opportunity to work in Embarkation Units as early as 1942 before the
new trade was formally established; the Standing Committee, however, were of
the opinion that most of the work was unsuitable and that due to the relatively
small numbers working in the Embarkation Units, substitution was not

worthwhile.*”

Airwomen were paid considerably less than their male counterparts,
irrespective of whether they were carrying out identical duties. For the most
junior non-commissioned rank, Aircraftman/Aircraftvoman 2™ Class, a male
was paid four shillings and three pence per day, whereas a female was paid
only two shillings and ten pence per day in Trade Group IV. For the most senior
non-commissioned rank, Warrant Officer, a male was paid fifteen shillings a
day, with females paid only ten shillings per day in Trade Group IV.**® This pay
differential was in line with the government’s pre-war policy of sex differentiation
where women who were public employees could not normally earn more than
80 per cent of a similarly qualified man doing the same job; this policy was
applied to women in the armed forces, though women were only awarded two
thirds of men’s rate of pay.'® Another differential between men and women at
this time was liability for overseas service, with airwomen employed only in
Britain until May 1944 when the first draft proceeded to the Mediterranean
theatre, followed by subsequent drafts to the Far East in October 1944.
Following the invasion of the Continent in 1944, growing numbers of Airwomen
joined the Supreme Headquarters Allied Expeditionary Force and 2" Tactical
Air Force as part of those formations as they advanced through France,

Belgium and into Germany. The WAAF logistics trades formed part of these
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drafts but all were volunteers."® The development of the WAAF logistics’ trade

structure is detailed in Table 9.

Year | Trades Remarks
1939 | ¢ Equipment Assistant e Introduced by AMWO A.114/1937, renaming the
trade of Storekeeper. This was the only logistics
trade initially open to women on the formation of
the WAAF.
e Equipment Assistant
1940 | e Clerk (Equipment e Introduced by AMO A.703/1940 dated 26
Accounting) September 1940 as a wartime only requirement.
e Equipment Assistant
1942 | o Clerk (Equipment
Accounting) e Introduced by AMO A.1048/1942 dated 1 October
e Clerk (Provisioning) 1942.
e Equipment Assistant
1944 | o Clerk (Equipment
Accounting)
e Clerk (Provisioning) ¢ Introduced by AMO A.482/42. Women were only
e Clerk (GD) (Movements employed in this trade from July 1944.
Control)
Table 9 -

Development of WAAF Logistics Trade Structure 1939 to 1944

The employment of females as Equipment Officers was not immediately
available as an opportunity on the formation of the WAAF and took longer to be
introduced. Despite this, there was soon a growing interest in commissioning
and there is evidence that a number of WAAF Equipment Assistants were
viewed as suitable, as a letter from the Air Officer Commanding (AOC) Number

6 Group at Abingdon to the Air Ministry on 1 February 1940 shows:

...is there any chance of members of the Women’s Auxiliary Air Force
being made Equipment Officers? Many airwomen who are working in the
Equipment Section, and who are of potential officer type, after a period of
training would make capable and efficient junior Equipment Officers.'**

It was not until a year later in April 1941, however, that the employment
of WAAF officers for equipment work was actually discussed by the Standing
Committee. The DGE’s view at the time was that only junior posts in certain
commands were suitable but he was opposed to female Equipment Officers
being employed on operational stations as they would be required to
accompany squadrons if they were required to go overseas. Additionally, DGE

stipulated that such substitution should only be permissible within Flying

110 Air Ministry, The Women'’s Auxiliary Air Force, p.105 and 121.
111 TNA, AIR 2/6097, Enclosure 1A — 6G/WAAF/1/Air dated 1 February 1940 refers.
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Training, Technical Training and Balloon Commands.'*

Consequently, the
Substitution Committee only approved the substitution of RAF equipment officer
posts up to and including flight lieutenant rank in the proportion of 50 per cent.'*®
There was a limiting factor in this move in that, as these WAAF officers would
be required to complete the explosives’ course, which included being taught
about the effects of gas and chemical weapons, they would need to be
volunteers.'** Despite the level of interest in commissioning by Equipment
Assistants which Air Officer Commanding 6 Group indicated a year earlier, the
initial take up was ‘disappointingly small’ and resulted in a note being issued to
all RAF Commands and Groups in the United Kingdom in May 1941,
subsequent to the Air Ministry Order (AMO) announcing the Equipment Officer
requirement.”® Candidates for potential employment as WAAF Equipment
Officers, whether from airwomen volunteers or from civilian applicants, were
required to have passed the School Certificate examination (or to have reached
that standard) and ‘to possess business or industrial experience, preferably in
an administrative or managerial capacity’. Unlike their male counterparts, the
AMO stated that a ‘knowledge of card index systems, stores records and the
handling of stores would also be an advantage’. It was also suggested that
energy and drive were essential attributes.”® In due course the numbers grew
and by 1 July 1943 there were 280 WAAF Equipment Officers serving"’; by
October 1945, this figure had increased to 438."° In July 1941, Maintenance
Command alone had identified that approximately 100 officers of the Equipment
Branch could be substituted by WAAF officers."** Opportunities for WAAF
Equipment Officers to serve overseas arose slightly earlier than for Equipment
Assistants, with the first officer joining the RAF Delegation in Washington, USA
probably in late 1943 or early 1944.**° Alongside Equipment Assistants, female
Equipment Officers were also posted to the Far East from June 1944 onwards

and also as part of Supreme Headquarters Allied Expeditionary Force and 2™
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Tactical Air Force as part of those formations as they advanced through France,

Belgium and into Germany.'**

The WAAF made a significant contribution to the RAF’s logistic effort,
let alone the service as a whole; their employment allowed the RAF to divert
large numbers of men to other combatant duties, especially overseas. Of the
three Services, the RAF made the greatest numerical use of women in its ranks.
The differences in the peak figures for the WRNS, ATS and WAAF are marked -
the WRNS reached a peak of 8.6 per cent in December 1944, the ATS
achieved 7.35 per cent in 1943 and the WAAF 15.51 per cent in 1943, broadly
twice the level of the Navy and Army.*” The lower figures for the Navy and
Army can be explained by the fact that, as women did not go to sea and were
not combatants, the opportunities for substitution were greatly limited. Given
that the sole intention of employing both WAAF officers and airwomen was in a
substitution capacity, the question arises as to how effective this policy actually
was. This was a time, however, where the extent to which women in full-time
employment, despite many of the traditional male occupations which they had
filed during the First World War, was still very limited. This was largely
influenced by male attitudes. A typical, if not rather blunt comment in the early
1940s which illustrates this outlook (albeit in reference to female pilots in the Air
Transport Auxiliary), was made by Charles Grey, the editor of the Aeroplane

magazine:

There are millions of women in the country who could do useful jobs in
war. But the trouble is that so many of them insist on wanting to do jobs
which they are quite incapable of doing. The menace is the woman who
thinks that she ought to be flying in a high-speed bomber when she really
has not the intelligence to scrub the floor of a hospital properly, or who
wants to nose around as an Air Raid Warden and yet can’t cook her
husband’s dinner.*?®

From the qualitative perspective, the employment of airwomen proved to
be successful although it took some time for some of the barriers to be broken
down and for airvomen to be given full opportunities to demonstrate their ability.

Beryl Escott, in her book on the WAAF, comments that ‘the airmen with whom

they worked tended to regard WAAFs as a novelty, treating them sometimes
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with hostility and more frequently with amusement and leg pulling’.*** Given time
to show what they were made of, it appears that the WAAFs soon fitted in with
their male counterparts. Indeed, Escott comments how ‘at first there were
comments about women doing men’s work, but realising that we could do the
job as well as they, the airmen soon absorbed us’.”® The key to acceptance
appears to be competency, as Katharine Bentley Beaumont in her book on the
WAAF observed:

In most of the other trades no difficulties were found in having airwomen

NCOs giving orders to airmen. If the WAAF knew their job the airmen

recognised the fact.'*®

The perception regarding officers was quite different. It appears not to
have been a question of ability but the acceptance by men of being placed
under the direct authority of women. Commissioned rank, even at the most
junior level, brought with it a command responsibility for those working under
their charge. For men and especially civilians, the acceptance of a female
superior proved to be difficult. It was an attitude which, despite the needs of
unity in time of war, actually impeded the extent to which female Equipment
Officers were employed throughout the RAF’s supply chain; this effectively
reduced the numbers of male Equipment Officers who could have been
released for more urgent duties elsewhere. For example, towards the end of the
war, the 50 per cent substitution rate for WAAF Equipment Officers at civilian
manned units had to be reduced to 33 1/3 per cent because civilian foremen
and labourers objected to being controlled by WAAF officers.”” On units where
there was a greater WAAF population, the picture was quite different as
illustrated by the case of No 210 Maintenance Unit at Romsey, an Equipment
Park in 40 Group. This unit was manned almost entirely by WAAFs and was
commanded by a WAAF squadron officer (Equipment) from 1944 to 1946; as

far as is known, this was the first female station commander.*?®

124 Escott, Women in Air Force Blue, p.100.

125 Ibid, p.171.

126 Bentley Beauman, Partners in Blue, p.168.

127 TNA, AIR 14/1009, Standing Committee to Consider Further Substitution of RAF Personnel by WAAF Personnel: 5th and Final Report
(G.106522) dated 1945, p.2.

128 Air Ministry, The Women'’s Auxiliary Air Force, p.95.
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It was not just a conceptual difficulty as the visual presence of a female
officer also appears to have had an impact. An anecdotal example of this is
provided by the experience of Hilda Rothnie who joined the WAAF in November
1941 aged 22 as a voluntary recruit, completing her basic training at RAF
Bridgenorth and then Equipment Trade training at Bridlington. Following this,
she was posted to No 7 Air Gunners School at RAF Stormy Down, primarily
working in the airframe storage section but also in the clothing and rations’
areas. After reaching the rank of corporal she was selected for commissioning
and attended the Officer Training Unit at Grange-Over-Sands in October 1942.
Following Equipment Officer training at Loughborough she was commissioned
as an Acting Section Officer and posted to No 14 Balloon Centre and then to
951 Balloon Squadron at RAF Barnwood as the first woman to be in charge of a
Station Equipment Section. When touring her various outlying storage sites it
was not unknown for her to be greeted by “***** jt's a woman’ when she

appeared in battledress.'”

The wider literature on the women’s services is less informative and it is
difficult to ascertain if such attitudes towards officers were unique to the WAAF.
The secondary sources regarding the Women’s Royal Naval Service (WRNS)
and the Army’s ATS make no reference to such attitudes towards officers.'*
Perhaps the most illuminating data on the performance of WAAFs can be found
in the findings of an Air Ministry survey which was carried out in early March
1945 to inform the work of the Royal Commission on Equal Pay in relation to
the employment of WAAFs. The survey, sent out to the Commander-in-Chiefs
of the RAF Commands, posed two questions. Firstly, ‘how does the work of
women compare in quality with that of men?’ and, secondly, ‘how far, when
women are nominally interchangeable with men, are they actually so as regards
the ranges of uses to which they may be put?’*** The surviving responses (apart
from Bomber Command) on the National Archives file are missing their covering

letters so it is not possible to attribute the comments to a specific Command.

129 RAF LHCA, Personal reminiscences of service with the WAAF Equipment Branch (H.M. Rothnie) detailed in a letter dated 4th January 1989.
130 M.H. Fletcher, The WRNS: A History of the Women’s Royal Naval Service (London: Batsford, 1989), U. Stuart Mason, Britannia’s Daughters —
The Story of the WRNS (London: Leo Cooper, 1992), C. Lamb, | Only Joined for the Hat: Redoubtable Wrens at War (London: Bene Factum
Publishing, 2007), C. Harris, Women at War in Uniform 1939-1945 (Stroud, 2003) and Noakes, Women in the British Army.

131 TNA, AIR 14/1009, Substitution of WAAF for RAF Personnel: Reports and Policy 1942 Sept. - 1945 June, Enclosure 4A - Air Ministry Letter
S.104783/S.11. dated 7th March 1945.
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Nonetheless, the returns provided are almost unanimous in their views

regarding airwomen working in logistics’ trades.

On the whole, it would appear that women working in a clerical capacity
and as Equipment Assistants were viewed as ‘equal to, if not superior to that of

airmen personnel**

and were more ‘painstaking than men over routine
duties’.**® Almost all comment on the need for men to be available for heavy
lifting, with one in particular observing that women ‘are of course physically
handicapped where manual labour is concerned’ and that in Equipment
Sections ‘there must always be male labour for the heavier work and for
continuous work when exposed day by day to the elements’.”** On the other
hand, WAAF officers were ‘loth [sic] to accept full responsibility for work
entrusted to her’ and they ‘do not do well as Officers i/c [in charge] sections’.**®
Another return comments that WAAF officers were ‘equal to men in junior ranks
but not interchangeable as they cannot be employed in command of small units
where the CO is responsible for the defence organisation’.’* The view of the Air
Ministry is limited to the rather bland statement that ‘women did good work as
equipment officers’.”* Despite this rather mixed male perception of female
ability, the works of Escott and Bentley Beauman do not indicate that this

compromised their job performance.**®

It is the quantitative perspective, however, which provides a more
objective indication of the contribution made by the WAAF. At its height in
1943, the WAAF reached a total strength of 182,000, consisting of 6,000
officers and 176,000 airwomen; this represented approximately 15 per cent of
the combined total personnel strength of the RAF and WAAF."™ The
contribution from the logistics’ perspective is particularly noteworthy as far as
Equipment Assistants are concerned. Although detailed personnel figures by

specific trade prior to June 1941 do not appear to have survived, those from this

132 Ibid, Enclosure 6K.

133 Ibid, Enclosure 6E.

134 Ibid, Enclosure 6J.
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136 Ibid, Loose document G.78143(g). Appendix “A” (Officers).

137 Air Ministry, The Women'’s Auxiliary Air Force, Chapter 12, p.95.

138 Bentley Beauman, Partners in Blue, Escott, Women in Air Force Blue, Air Ministry and The Women'’s Auxiliary Air Force.

139 TNA, AIR 14/1009, Substitution of WAAF for RAF Personnel: Reports and Policy 1942 Sept. - 1945 June - Standing Committee to Consider
Further Substitution of RAF Personnel by WAAF Personnel, 5th and Final Report (G.106522) dated 1945, p.1and Air Ministry, Manning Plans and
Policy, Chapter 9, p 203.
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date to the end of the war show that the requirement for WAAF Equipment
Assistants at this time rose from 1,907 to a peak of 7,112 in June 1945. From
March 1942 the trained strength began steadily to exceed the establishment
figure from, initially the low hundreds, to 2,354 in March 1944; this made a
substantial contribution towards addressing the virtually continual manning

deficit in this trade for men.**

Civilians

At unit level the RAF had employed civilians in a variety of roles,
predominantly in administrative tasks. One of the earliest specialist roles which
civilians played in logistics was instituted in June 1925 through the introduction
of a civilian storekeeper with the post title of Station Warden and one clerk, to a
specific number of RAF stations. The duties these individuals were to be
responsible for were primarily a range of domestic services such as the supply
of utilities (solid fuel, electric, gas, and water), administering building repairs, the
monthly inspection of barrack furniture (and repair where required) and the
storage, issue and receipt of barrack equipment. These tasks were not key to
the military task of the unit but, nonetheless, were all part of providing basic
living requirements for the personnel living on RAF units. The significance of
this initiative was that it initially released fifty-six RAF logistic tradesmen
(Storekeepers, Clerk (Stores Accounting) and Clerk (GD)) from non-directly

141

military tasks for employment elsewhere.

The greatest concentration of civilians was at the equipment depots. In
the pre-war period, most of the MUs were manned by civilian personnel and
they were relatively free to come and go within the constraints of their contracts
of employment. It was inevitable that, as part of the wider consideration
regarding manpower during the Expansion Programme, that the manning of the
MUs in a period of emergency or actual war needed addressing, especially the
issue of an almost complete dependence on a civilian workforce. The MUs were
acknowledged as being a critical component of the RAF’s supply chain — they
were the vital storage and distribution link between the manufacturing output of

industry and RAF consumers - any disruption in this process by civilian staff

140 See this thesis, Appendix 5 - RAF Equipment Assistant Trade Shortfall Resolution June 1941 to November 1945 and Appendix 2 - Non-
Commissioned Personnel in Logistics Trades June 1941-November 1945 — entries for June 1941, March 1945 and June 1945.
141 TNA, AIR 72/7, AMWOs 1925: Order 499 — Stores Administration and Accounting — Introduction of Civilian Station Wardens (432715/23).
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was perceived as having serious consequences. Preliminary estimates were
that at the equipment MUs, this increase was likely to be some seven to eight
times the peacetime workload and at the ammunition depots even greater.*** In
terms of manpower numbers, it was estimated that over the next two to three

years, some 10,000 additional civilian employees would be required.**®

The Air Ministry had been grappling with this issue for some time prior to
1937 and had started to formulate options to mitigate the risk. Whilst the early
records of this issue avoid any direct reference, the general tenor of the various
documents is one of a general uncertainty as to the loyalty which could be
expected from the civilian workforce on the outbreak of war and a fear of the
impact of specific activities such as disaffection, sabotage or industrial action.**
There appears to be no mention in Air Ministry correspondence at this time
regarding any unease amongst the civilian workforce regarding the risks from
enemy bombing. The RAF was effectively looking towards a means of securing
the provision of civilian labour and then being able to transfer manpower as
required to meet service needs. Overall, four options emerged from the on-
going debate which were eventually incorporated into a short summary paper
by AMSO.** The first option considered was the complete manning of all of the
MUs by military staff which would afford the greatest mitigation, but was soon
discounted on the grounds of cost and the large numbers of military staff
required. The second option was for the partial manning of the MUs by military
personnel, but it was considered that mixed establishments had a number of
disadvantages, not least of which was that the ‘moral influence’ of a small
proportion of military was likely to be negligible. The third option was to man the
MUs with reservists who had completed a period of regular service and could
be given a long service reserve engagement. It soon became apparent,
however, that there were insufficient men within the reserve to meet the
requirement and that it would be unlikely that authorisation would be given for
extending reserve commitments, let alone the potential financial impact. The
fourth option, and one that had been considered as early as 1935, was to

actually ask existing civilian employees if they would accept, voluntarily, an

142 TNA, AIR 2/2220, Civilian Employees at Depots in War: Enclosure 2A, Civilian Employees at Maintenance Units — Control in War, Paragraph 2.
143 Ibid, Civilian Employees at Depots in War: Enclosure 2A, Civilian Employees at Maintenance Units — Control in War, Paragraph 4.

144 Ibid, Civilian Employees at Depots in War: Enclosures 2A, 18A and 18B.

145 Ibid, Civilian Employees at Depots in War: Enclosure 18B, 8th Progress Meeting. Civilian Employees at Maintenance Units- Control in

Emergency and War (Memorandum by A.M.S.O)(draft).
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obligation of reserve service in the event of war or declared emergency. AMSO

was clearly concerned about this risk as one of his early comments shows:

| consider that its importance is so great in relation to the efficiency of the
Royal Air Force immediately before war and during war, that a somewhat
detailed statement should be placed before the Air Council.**®

In a memorandum following the 8™ Progress Meeting considering this issue,

AMSO expanded on his earlier view:

Without in any way casting doubt on the patriotism of the average civilian
employee, | consider that the consequences of a breakdown of the
maintenance organization during the critical days immediately before and
on the outbreak of war are so grave that the Royal Air Force cannot be
left dependent upon the loyal fulfilment of the moral obligation of such a
large number of persons to remain at their posts of duty on the outbreak
of an emergency. The position of the Royal Air Force is different from
the other Services, and little or no time for preparation may be available
before the outbreak of war. It is therefore necessary that, for the Royal
Air Force, there should exist a means of securing immediately the hold
over their civilian employees that the other services may be satisfied to
secure by the introduction of special legislation when war breaks out.**’

These comments are one of very few made by a senior RAF officer who
was not a logistician, which acknowledge how critical a specific component of

the supply chain was to the employment of air power.

By this stage, the civilian manpower estimates had begun to mature and
it was forecast that on the completion of Expansion Scheme ‘L’ (31 March
1940), the total civilian staff of the MUs would be in the order of 20,000 of whom
only about 2,500 were in established grades, the balance of about 17,500
representing various industrial grades employed on a weekly basis. The final
paper was prepared for AMSQO’s consideration and onward transmission in
January 1939 but the drafting staff officer suggested that:

146 TNA, AIR 2/2220, Civilian Employees at Depots in War: Enclosure 18B,8th Progress Meeting. Civilian Employees at Maintenance Units-
Control in Emergency and War (Memorandum by A.M.S.O)(draft), Paragraph 1.

147 TNA, AIR 2/2220, Civilian Employees at Depots in War: Enclosure 18B,8th Progress Meeting. Civilian Employees at Maintenance Units-
Control in Emergency and War (Memorandum by A.M.S.O)(draft), Paragraph 12.
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You may, however, wish to withhold its reference to the Air Council for
the time being in view of the discussion at recent Progress
Meetings...when S of S [Secretary of State]. said that he felt it would be
much better to include civilians employed by the Air Ministry in the
schedule of Reserved Occupations than to ask them to join the
Reserve.'*®

The issue was eventually discussed in conference by the Ministry of
Labour and the Schedules of Reserved Occupations was amended in favour of
Air Ministry demands.** The Expansion Schemes brought a significant increase
in civilian manpower requirements and saw close cooperation between the Air
Ministry and the Ministry of Labour. In February 1939 the Air Ministry estimated
that it would require an additional 905 storekeeping grades with 793 required at
depots (Equipment, Ammunition, Packing and Aircraft Storage) and 112 at RAF

units.*°

There was one further dimension to the employment of civilians in
logistics, albeit one which involved very small numbers. In July 1941, the Air
Ministry announced the formation of a Civilian Technical Corps (CTC),
established under the Defence (Civilian Technical Corps) Regulations 1941.
This was a uniformed organisation and was established as a body of ‘civilian
craftsmen in certain skilled trades for the purpose of maintaining and repairing
armaments and equipment’.*** The number of CTCs employed in the logistics’
organisation was small with, on average, no more than two per month in the
trades of Equipment Assistant (RAF) and Clerk (Equipment Accounting) (RAF)
between November 1941 and December 1944; the only exception is five CTCs
employed as Equipment Assistants in July 1943." Given that the Corps was
formed with an engineering intent in mind, the fact that it fielded personnel in
Equipment trades attracts comment. There is, however, nothing in the original
announcement nor wider correspondence which sheds any light on this except,
perhaps, for an organisational diagram in the convening Air Ministry Order
which shows that a CTC Reception Depot was established at Bridlington with

Equipment and accounting Sections; although not certain, it is likely that this is

148 TNA, AIR 2/2220, Civilian Employees at Depots in War: Enclosure 18A, Memorandum to AMSO from Air Ministry S.9 dated 3 January 1939.
149 M.M. Postan, History of the Second World War — British War Production (London: HMSO,1952), p.96.

150 TNA, AIR 2/1973, Storage Units and Stores Depots Conversion from Peace to War Organisation — Personnel Aspects: Enclosure 36A - Air
Ministry letter S.40229/S.3 dated 8 February 1939.

151 TNA, AIR 72/25, AMOs 1941: Order A.547 - The Civilian Technical Corps (23.7.41).

152 See this thesis, Appendix 2: Non-Commissioned Personnel in Logistics Trades June 1941-November 1945 — entries for November 1941 to
December 1944.
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where these CTC Equipment tradesmen were employed.”*® The lack of any
adverse comments on this scheme regarding integration within the RAF, would
suggest that there were no significant issues with its acceptance by military
staff.

Overseas Manpower Assistance

Up until the summer of 1941, the RAF had managed to recruit sufficient
numbers of men to meet its needs from United Kingdom sources. However,
from the autumn of 1941, a general shortage of manpower had developed
which prompted a more concerted effort to extend recruiting operations
overseas. The coordination of this rested with the Overseas Manpower
Committee and the programme drew personnel from five of the Dominions,
twenty-five of the Colonies and from eight European Allied nations (Norwegians
and Yugoslavs also served with the RAF but as part of their own native air
forces).™™ The number of Equipment Officers provided from the Dominions was
relatively small, rising from just six in September 1941, to a peak of sixty-eight
in September 1944, before gradually declining to sixty-two in September 1945 -
the greater proportion was provided by Canada. Detailed analysis of the data
shows that the total number of Dominion officers in the RAF Equipment Branch
barely touched 1.5 five per cent of its total size (excluding WAAF officers) in any
one year from 1941 to 1945. The breakdown by nation and year is shown in
Table 10.

153 TNA, AIR 72/25, AMOs 1941: Order A.547 - The Civilian Technical Corps (23.7.41). Appendix C.

154 TNA, AIR 20/2025, Service Personnel: Strength Returns Sept 1939 to June 1946. The Dominion countries were Australia, Canada, South
Africa, Southern Rhodesia and New Zealand. The Colonies were the Bahamas, Barbados, Bermuda, British Guiana, British Honduras, Ceylon,
Cyprus, Falkland Islands, Fiji, Gambia, Gibraltar, Gold Coast, Hong Kong, Jamaica, Kenya, Leeward Islands, Malta, Mauritius, Nigeria, Northern
Rhodesia, Seychelles, Sierra Leone, Straits Settlements, Trinidad & Tobago and the Windward Islands. The European Allied nations were

Belgium, Czechoslovakia, Denmark, France, Greece, Holland, Poland and Russia.
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Sep 1941 | Sep 1942 | Sep 1943 | Sep 1944 | May 1945 | Sep 1945
Canada 2 15 39 56 57 51
Australia 3 4 11 11 9 10
New Zealand 1 1 1 1 1 1
Total 6 20 51 68 67 62
RAF Equipment 2943 3518 4375 4726 4817 4733
Branch Size
% of RAF 0.20% 0.57% 1.17% 1.44% 1.39% 1.31%
Equipment
Branch

Table 10 -

Numbers of Dominion Officers Employed in the RAF Equipment Branch by Country of

Origin September 1941 to September 1945°

The picture for officers from the Allied nations is more limited due to the

scarcity of surviving data but presents a position very similar to the Dominions.

In the ten month period from June 1944 to May 1945 (excepting August and

November 1944), the total number of Allied officers serving in the Equipment

Branch varied between just twenty-four and thirty-five. Further analysis of the

data shows that the total number of Allied officers in the RAF Equipment Branch

barely exceeded 0.7 per cent of its total size (excluding WAAF officers) during

this period. The breakdown by nation and year is shown in Table 11.

Jun Jul Sep Dec Jan Feb Mar Apr May

1944 1944 1944 1944 1944 1945 1945 1945 1945 1945
Belgium 1 1 1 1 1 1 3 1
Czechoslovakia 3 3 3 3 3 8 4 7
France 1 1 1 1 1 1 1 1
Norway 1 1 2 2 3 3 3 3
Poland 18 18 18 18 19 22 22 23
Total Allied 24 24 25 25 27 35 33 35
RAF 4519 | 4566 | 4726 | 4811 | 4884 | 4866 | 4896 | 4933 | 4922 | 4817
Equipment
Branch Size
% of RAF 0.53% | 0.53% | 0.53% | 0.52% | 0.51% | 0.55% | 0.61% | 0.71% | 0.67% | 0.73%
Equipment
Branch

Table 11 -

Numbers of Allied Officers Emplovyed in the RAF Equipment Branch by Country of Origin

June 1944 to May 1945™°

155 Air Ministry, Royal Air Force Personnel Statistics, Table XV, pp.108-109, TNA, AIR 202025 - Service Personnel: Strength Returns Sept 1939 to
June 1946 and this thesis, Appendix 1.
156 TNA, AIR 20/1016, R.A.F. personnel: analyses by country of origin 1944 June 1945 May: Analysis of Officers by Country of Origin June 1944
to May 1945 and this thesis Appendix 1.
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The position regarding personnel from the Dominions and Allied nations
within the other ranks of the logistics trades was not too dissimilar from the
officer situation. The extent of the employment from both sources was limited to
the trades of Equipment Assistant and Clerk (Equipment Accounting) only, with
no females employed in either trade. More extensive and detailed data has
survived for other ranks and, with the unexplained omission of the six month
period from May to October 1942, covers from November 1941 through to
November 1945; there is a significant difference in this data from that of the
officers in that nations of origin are not shown and the respective headings are
either Dominion or Allied. The availability of data for Dominion airmen precludes
an exact year/month comparison with their officers detailed in Table 11 but,
taking figures for November of each year rather than September (due to the
May-October 1942 omission), the percentage of Dominion other ranks in the
equivalent RAF trades, only just exceeded 1.5 per cent during the period, a
position almost identical to the officer situation. The breakdown is detailed in
Table 12.

Nov 1941 Nov 1942 | Nov 1943 | Nov 1944 | Nov 1945
Dominion
(Equipment Assistant & 234 234 234 234 173
Clerks (Equipment Accounting)
RAF
(Equipment Assistant & 14,856 16732 20154 21656 23233
Clerks (Equipment Accounting)
% of RAF Equivalent Trades 1.56% 1.40% 1.16% 1.08% 0.74%

Table 12 -
Numbers of Dominion Other Ranks Employed in Logistic Trades as a Percentage of the
Equivalent RAF Logistics Trades November 1941 to November 1945™"

Turning to the airmen tradesmen from the Allied nations, data availability
does enable an exact month/year comparison as with their officers. The picture
here is quite different and the percentage figure for Allied other ranks is broadly
half of the officer contribution (See Table 13).

157 Data taken from this thesis Appendix 2 (Trained Strength) and Appendix 3. Comparison excludes WAAF numbers as airwomen were not

recruited from the Dominions for logistics trades.
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Jun
1944

Jul
1944

Sep
1944

Oct
1944

Dec
1944

Jan
1945

Feb
1945

Mar
1945

Apr
1945

May
1945

Allied
(Equipment
Assistant &
Clerks
(Equipment
Accounting)

53

52

41

51

53

52

52

41

51

50

RAF
(Equipment
Assistant &
Clerks
(Equipment
Accounting)

21224

21301

21420

21488

21832

21907

21983

21915

22049

22151

% of RAF
Equivalent
Trades

0.25%

0.24%

0.19%

0.24%

0.24%

0.24%

0.24%

0.19%

0.23%

0.23%

Table 13 -
Numbers of Allied Nation Other Ranks Emplovyed in Logistic Trades as a Percentage of
the Equivalent RAF Logistics Trades June 1944 to May 1945™°

Although the data used for comparison is not exactly matched and, in
some cases there are gaps, the data in Tables 10 to 13 shows that the numbers
of officers and other ranks from the Dominions and Allied nations was small
when viewed as a percentage of the size of the RAF Equipment Branch and
trades at the time; this observation is also true of their employment in the RAF
as a whole.™ It could be argued that the employment of personnel from the
Dominions and Allied nations was perhaps more of a political gesture than any
earnest contribution towards Equipment Branch and trade manning. Indeed, as
early as the spring of 1940, comments had been received from the Colonies
and from His Majesty’s Representatives in foreign countries that ‘it would be
advisable to give active encouragement to the numerous British subjects who
had enquired about the possibility of enlisting in the Royal Air Force’.'*® Despite
the small numbers, it was acknowledged by the Air Ministry that there were
benefits such as high motivation and that those from the Air Forces of Allied
nations were in many cases already trained and therefore familiar with Service
discipline. The numbers of Equipment Assistants, along with their WAAF
counterparts, also made a small contribution towards addressing the continuous
manning deficit in the RAF’s Equipment Assistant trade from January 1942 to
November 1945.

158 Ibid.
159 Air Ministry, Manning Plans and Policy, p.236.
160 Ibid, p.219.
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A lack of any qualitative data regarding the employment of personnel for

the logistics’ discipline from the Dominions and Allied nations makes it difficult

to draw informed conclusions regarding value to the Service. However, the

personnel from Canada and Poland (both officers and airmen) made a very

specific contribution in terms of expeditionary logistics’ capability as part of the

Air Stores Parks (see Chapter Eight). Two parks were formed, each consisting

entirely of Canadian and Polish personnel; No 406 (Canadian) in July 1943 and
No 408 (Polish) in September 1943.'%*

As far as personnel from the colonies were concerned, men had been
recruited from the West Indian colonies since 1940. However, a more concerted
effort was made in the spring of 1944 but with those selected being actually
enlisted before they left their country of origin; of the thirty-three Trades targeted
for recruitment that of Equipment Assistant was included. The numbers involved
were reasonably sizeable: by February 1945 some 17,788 colonial airmen were
serving in the RAF or RAFVR, local RAF forces overseas, enrolled in the WAAF
in the Middle East and the Aden Protectorate Levies.*® The surviving personnel
records do not show any detailed breakdown of those serving in the Equipment
Branch and Trades and it is not therefore possible to make any comparable
analysis to the Dominion and Allied nations’ contribution. There is greater
detail, in a broader sense, regarding what were termed as local RAF forces in
West Africa. In the autumn of 1942, the Inspector General of the RAF reported
that the Service was not making as much use as it could do of native manpower
in West Africa. Consequently, in April 1943, the Director General of Manning
despatched a mission to this region to investigate in more detail. At the time of
the visit, the scale of local employment was quite sizeable and some 7,500
West Africans were employed as civilians by RAF units, with at least 1,200 of
them in direct substitution for British airmen.'”® As a result of this visit, the
mission recommended that this situation should be formalised and that a
properly constituted force, to be known as the West African Air Corps (WAAC)
should be formed.

161 TNA, AIR 29/787, Operational Record Books for 401, 406, 408 and 418 Air Stores Parks; Sturtivant et al, Royal Air Force Flying Training and
Support Units, p.66.

162 Air Ministry, Manning Plans and Policy, pp.217-221 and Appendix 6.

163 Air Ministry, Manning Plans and Policy, p.223.
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The scheme was initially opposed by the Army who feared it would have

an impact on their recruitment of literate Africans for the Royal West African
Frontier Force. An interesting compromise was reached in which the
recruitment of illiterates was not restricted but literates were restricted to 100
per month, a restriction which was subsequently lifted in April 1944.'** With
Army opposition overcome, the WAAC was formed in January 1944 and was
placed under the jurisdiction of the Air Council. Command and control was not
an easy task as the Corps’ four constituent units of the West African colonies of
Nigeria, Gold Coast, Sierra Leone and Gambia were separated by immense
distances, let alone the cultural, linguistic and educational standards. The initial
number of recruits was expected to be in the region of 6,600 of whom it was
intended that some 3,600 would be in substitution for 2,400 RAF airmen and
3,000 from among or in place of the men who were being employed as
civilians."® On the whole, recruitment was voluntary and apparently little
difficulty was experienced in finding suitable candidates. The WAAC reached its
peak strength of nearly 5,000 in December 1944.*° In terms of trade structure,
the WAAC was very similar to the RAF with four groups named A to D. As far as
the logistics’ function was concerned, the clerical aspect was represented in
Group B with the trades of Clerk Stores Accounting and Clerk Storeman, with

the manual side covered by the trade of Storeman in Group C. **

The Indian Air Force also made a contribution to RAF logistics through
personnel from its own Equipment Branch and Trade; these were placed under
the operational control of the RAF. It is not clear exactly where these personnel
served although it is highly likely that they were employed within the extensive
number of RAF stations and units which developed in India and Burma. Initially,
the numbers were not sizeable but rose from seventy-four officers and men in
September 1941 to 1,489 officers and men in September 1945."® This growth,

set against the total number of IAF ground crew is shown in Table 14.

164 Ibid, p.223.

165 Ibid, p.224.

166 Ibid, p.224.

167 Ibid, p.224, footnote (2).

168 TNA, AIR 20/2025, Service Personnel: Strength Returns Sept 1939 to June 1946: RIAF Personnel (Equipment) and Total Trained Groundcrew
Summary compiled by Air HQ (India) Command Statistics Section dated 13 July 1946.
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Sep Sep Sep Sep May Sep

1941 1942 1943 1944 1945 1945
Equipment Officers 2 8 48 50 52 56
Equipment Trade Other Ranks 72 194 986 1032 1063 1433
Total 74 202 1034 1082 1115 1489
Total IAF/RIAF Trained Ground | 1450 3978 18703 21296 22862 22318
Crew (officers and other ranks in
each year)

Table 14 -

Numbers of Indian Air Force Equipment Branch Personnel Serving Under RAF
Operational Control 1941 to 1945

In recognition of the IAF’s contribution to the war effort, His Majesty the King

Emperor (George VI) granted the prefix ‘Royal’ to the IAF in April 1944 .'"°
Conclusion

The RAF relied on a wide range of personnel within its supply chain. The
inter-war period was dominated by the limitations of the Ten Year Rule and this
led to very limited change in the numbers of personnel working within RAF
logistics during this period. The beginning of the Expansion Programme saw a
marked change, with a number of significant policy changes to reflect the likely
requirements of a future conflict. Within its commissioned ranks, the policy of
employing substantial numbers of retired Equipment Officers had sufficed but
was soon seen as flawed in light of the demands which would be placed on the
supply chain in war. As far as airmen were concerned, these formed the largest
component of logistics’ manpower and also provided an experienced pool from
which most of the Equipment Branch’s officer cadre was drawn throughout the
war. A valuable, numerical addition came with the introduction of the WAAF
and this made a significant contribution towards abating RAF personnel
shortages, especially for EQuipment Assistants. The true potential of employing
WAAFs, however, was never fully exploited due to prevailing social attitudes
towards women, especially in officer roles where the substitution rate at the
MUs was significantly constrained by the intransigent attitude of civilian foremen
and labourers; many of these attitudes during the first half of the twentieth

century appear to have been predominantly influenced by the stereotypical

169 TNA, AIR 20/2025, Service Personnel: Strength Returns Sept 1939 to June 1946: RIAF Personnel (Equipment) and Total Trained Groundcrew
Summary compiled by Air HQ (India) Command Statistics Section dated 13 July 1946. It is not clear from the data source if the totals consisted of
entirely Indian personnel or if some posts were filled by RAF personnel on secondment.

170 TNA, AIR 72/29, AMOs 1945: Order A.404. Indian Air Force — Grant of Prefix “Royal” (C.25294/45/P.U.S — 19.4.45) dated 19 April 1944.
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roles of men and women and appear to have gone well beyond the protective
view that women should not be employed on combatant duties or brought into

harm’s way.

One part of the supply chain which was quickly recognized as being of
concern was the reliance on an almost total civilian manning of the MUs. This
was obviated by including the civilian posts in the Schedule of Reserved
Occupations. The significant point here, however, was the high-level recognition
of the critical role of civilians in this part of the RAF supply chain. Personnel
from the Colonies, Allies and other countries overseas also made an important
contribution although greater use was made of foreign personnel overseas on a
local basis than those who were commissioned or enlisted actually into the

Equipment Branch and related trades.
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Chapter Four:
The People of Logistics Il -
Organisation, Recruitment and Training 1920-1945

Introduction

Whilst the concept of a supply chain is often perceived as a logical and a
linear connection of functions from supplier to customer, they are invariably
complex structures with a mixture of organisations and specialisations; this
provides a particular coordination challenge, and demands what the
contemporary logistics discipline describes as supply chain management. This
is a wide ranging activity but one of the key activities, as described by Lysons
and Farrington, is the need for ‘a systems approach to viewing the supply chain
as a whole and managing the total flow of goods inventory from the supplier to
the ultimate consumers’.® As the war progressed, the supply chain became
more complex with a corresponding effect on the nature of Supply Chain
Management (SCM). Although the term would not have been recognized by the
Air Ministry in 1939, the Ministry most certainly did recognize the need for
effective SCM and it was within this department that the top-level of control of
RAF logistics was embedded within its Directorate of Equipment (DofE).This
chapter examines how logistics was organised from a managerial perspective,

and how logistics personnel were recruited and trained.

Organisation

The Air Ministry’s Directorate of Equipment

The DofE had been a component of the Air Ministry (under the
Department of the Chief of the Air Staff (CAS)), from its origins following the
passing of the Air Force Bill in the House of Commons in November 1917.> At
this time, however, the span of responsibilities which could be broadly classified
as logistics in nature, were under the control of two separate directorates - the
DofE responsible for aircraft designs, engines and spares and the Directorate of

Aircraft Supplies (manned almost entirely by civilians) which was under the

1 Lysons and Farrington, Purchasing and Supply Chain Management, p.95.
2 Grey, History of the Air Ministry, p.75.
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Department of the Director-General of Supply & Research; in 1922, this latter
organisation was renamed the Department of the Air Member for Supply &
Research (AMSR). To rationalize this divided responsibility for logistics, the
DofE was transferred to AMSR’s charge in 1924. By 1930, the former
Directorate of Aircraft Supplies had become a Deputy Directorate (renamed to
Deputy Directorate of Stores) alongside a Deputy Directorate of Equipment,
both under the DofE.* This arrangement sufficed up until the beginning of the
Expansion Programme which marked the beginning of a number of changes for
the DofE. The first of these, although strictly speaking not as a direct result of
expansion, came in 1934 when the Department of the Air Member for Supply
and Research was replaced by two new departments - the Department of the
Air Member for Research and Development and the Air Member for Supply and
Organisation (AMSO); the DofE was moved from the command and control of
AMSR to that of AMSO.*

The beginning of the following year, however, saw four further
reorganisations and increases in the size of the DofE which were directly as a
result of the Expansion Programme. The second change is significant in that it
shows the Directorate was forward thinking in terms of preparedness for a
possible war with its formation of a third Deputy Directorate which, inter alia,
was to be responsible for the planning requirements and organisation for
maintenance and supply services in war. The three sub-divisions of the DofE
were all renamed as Deputy Directorates of Equipment: DDE (Aircraft); DDE
(General) and DDE (Supply and Movements).> The role of the DofE at this time
was the operational control of equipment organisations across the Service,
equipment accounting policy, logistics’ planning, managing scales of equipment,
the coordination of equipment issues (especially those for priority requirements)
and the provisioning of spares; the detail of the latter is described in more detail
later in this chapter.® The total size of the Directorate at this time was
approximately 206 personnel. Surviving manpower records for this area of the
Air Ministry are inconsistent in the level of detail between military and non-

military personnel, but the proposals for change submitted to the Treasury

3 Ibid, p.103, 110, p.129 and End Charts — The Organization of the Air Ministry, 1921& 1930.

4 |bid , p.135 and TNA, AVIA 15/113, Proposed Re-Organization of the Directorate of Equipment 1939.

5 Ibid, p.134 and End Charts — The Organization of the Air Ministry, 1930 and TNA, AIR 2/1704, Directorate of Equipment: Proposed Increases of
Staff in 1936 (S.37505), Enclosure 17a, S.37505/S.1 dated 19 June 1936.

6 TNA, AVIA 15/113, Proposed Re-Organization of the Directorate of Equipment 1939, Office Memorandum 76/40.
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indicates that around 80 per cent of the DofE in the mid-1930s were civilians;

this ratio remained broadly consistent within the Directorate throughout the war.’

The next change was implemented in 1936 and came about as a result
of the substantial increase in workload as a result of the Expansion Schemes,
along with the accompanying build-up of reserves. The additional workload was
most acutely experienced within those DDEs responsible for aircraft, aero
engines, MT and Equipment Depot administration. Overall, the proposal
required additional staff to reinforce those branches along with reorganization
and strengthening of the new DDE (Supply & Movements as a full title but
abbreviated to just ‘S’). The proposals concerning the third DDE were
particularly significant and saw the wider development of its component
branches: the E12 branch was to be responsible for producing the general
maintenance plans for specific theatres of war; the E 13 branch responsible for
the preparation of unit equipment tables which listed every item of equipment in
the RAF’s vocabulary of stores to be provided for each unit in accordance with
plans and agreed rates of consumption and E14, a new branch which was to be
responsible for working out the organization of various units from depots to
squadrons in the field. Additionally, this branch was to produce mobilization
plans and to arrange exercises to test unit capability and readiness.? In total,
the increase in staff within DofE amounted to seventy seven additional
personnel (80 per cent civilian & 20 per cent military) and was approved by the
Treasury on 8 July 1936.° Overall, this change represented a 37 per cent
increase in the size of the DofE. Further proposals were submitted and
approved between November 1936 and April 1937 for extra staff to meet the
additional work required to support aircraft of the Fleet Air Arm, the introduction
of the Balloon Barrage Scheme and the Drawing Office within the E1 branch.*

By 1938, the sheer scale of the Expansion Programme had led to a
substantial increase in the volume of work within the DofE to the point where its
director commented that it was working at ‘...excessive pressure’.'’ This

situation led to the formulation of a case to seek approval for reorganization and

7 TNA, AIR 2/1704, Directorate of Equipment: Proposed Increases of Staff in 1936 (S.37505), Enclosure 17a, S.37505/S.1 dated 19 June 1936.

8 Ibid.

9 Ibid, Enclosures 17a and 21a.

10 Ibid, Enclosures 24a, 28a and 35a.

11 TNA, AIR 2/3317, Directorate of Equipment Reorganization 1938, Enclosure 13A - Letter to H.M. Treasury S.45106/S.1. dated 17 August 1938.
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an increase in the numbers of staff. In his letter to the Treasury, the Director of
Equipment proposed to increase to increase the number of branches working
specifically on aircraft and their equipment to eight and the formation of a fourth
DDE. This arrangement, he stated, would result in a more logical grouping of
branches - DDEs 1 and 2 responsible for aircraft and all the equipment and
materials used in their operation; DDE 3 responsible for supplies, clothing, fuels
& lubricants, transport, movements and barrack services with DDE 4
responsible for equipment policy and plans. The addition of a fourth DDE, and
an increase in the number of branches working in direct support of aircraft,
brought with it a significant increase in supervisory responsibilities and an
additional post of an air commodore was sought (to be titled Principal DDE
(Aircraft)) to oversee the work of DDEs 1 and 2 and to act as a deputy to the

Director of Equipment.

It was not just the introduction and quantities of new aircraft which led
to workload in increases. Within DDE3, the E10 Branch responsible for MT had
experienced a similar exponential increase in workload. The RAF had a total
vehicle fleet size of just 2,000 in 1935 but this had risen fivefold to 10,000 by
1937 with a notable increase in the variety of specialised types to around 187,
the latter of which now included winches for barrage balloons and associated
vehicles for their operation. The number of vehicles held in reserve had also
risen from just a few hundred in the early 1930s to over 5,000 in a similar
timeframe. As with aircraft, this all required contracts with manufacturing
companies, the total number of such arrangements having risen from just a few
in the early 1930s to ninety contracts by 1938." The large proposed increase of
40,000 personnel, to swell the ever growing size of the RAF, also had a direct
impact on the logistics support required, with additional clothing, equipment and
furnishings for the additional domestic and work accommodation being built at
units.**  Within E13, responsible for POL, the sheer numbers of aircraft and
vehicles entering service required much greater quantities of fuels, oils and
lubricants for day-to-day use, let alone reserve stocks. All this required
considerably more work with the petroleum and distributing companies.* The

plans function within DDE4 (E16 Branch) had perhaps one of the more

12 Ibid, Part I, p.5.
13 Ibid, Part I, p.6.
14 Ibid, Part I, p.7.
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challenging tasks, with the requirement to reflect new types in the War
Equipment Schedules. A schedule was required to be drawn up for each type
of operational aircraft and formed the basis for the provisioning of war reserve
and detailed the holdings of spares which were required to be held throughout
the RAF’s supply chain in locations such as the MUs, the ASPs, RAF stations
and flying squadrons. This was complicated work — the average schedule
contained up to 5,000 different items. By 1938, some eighteen schedules had
been produced with more to follow with further new types of aircraft coming into
service.” All in all, a complex picture, but one which illustrates the significant
impact which the Expansion Schemes had on RAF logistics. The overall result
was that the Director of Equipment had, not only to reorganise his directorate to
meet this challenge, but also had to seek approval for a further increase of sixty
eight personnel, thereby raising the total establishment from 347 to 476 by
December 1938."° The approval was subsequently endorsed by the Treasury
and promulgated in September 1938."'

In addition to the Directorate of Equipment, the Expansion Programme
also saw a much wider growth in the size of the Air Ministry. As part of this, the
Government had acquired Berkeley Square House in London. Situated on the
east side of Berkley Square, by early 1939 this building housed most of the staff
of the Directorate of Equipment. Their stay in London was brief and the
Directorate was soon moved out of London as part of the Government's
evacuation plans; work on the whole idea of evacuation had started as early as
1931, when the Imperial Defence Sub-Committee had set up an ‘Evacuation
Sub-Committee’. As part of this, plans had been evolved to move the seat of
Government out of the capital for fear of air attack; a key part of this was the
intention also to move out various ministries and disperse them throughout the
country. Consequently, shortly after the outbreak of war in September 1939,
the majority of staff in the Directorate of Equipment (those within DofE 1 and

DofE 2) relocated to Harrogate in North Yorkshire.*®

15 Ibid, Part I, pp.8-9.

16 Ibid, Note from DofE to HM Treasury S.1(d) dated 9 December 1938.

17 Ibid, Enclosure 3A — Office Memorandum 126/38 — Reorganization of Directorate of Equipment dated 21 September 1938.

18 The majority of staff within DofE 3 remained in London due to their much closer working relationships with other Air Ministry Directorates. The
E11 section with its extensive responsibility for movements worked closely with the Directorate of Organization, the Air Staff, War Office and the
Ministry of Shipping; the staff of E 14 and E 16, responsible for much of the planning function, worked closely with the Directorate of Organization
and E 19 worked on a regular basis with the Petroleum Board. TNA, AIR 2/4236, Proposed Re-organization of the Directorate of Equipment — 1939.
Enclosure 11A - Letter to the Treasury S.B. 860/S.1 dated 15 February 1940, p.5 refers.
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The last of the major changes to the DofE occurred in early 1940. During

1939, with a much clearer view of the impact of the Expansion Programme and
an initial estimate of what additional workload a war might bring, the size and
role of the Directorate of Equipment was reviewed by the Air Ministry; the aim
was to strengthen the Directorate for war. There were a number of factors
which the Director of Equipment believed had contributed to this including: ‘the
increased tempo of work during war time; the continued multiplication of types
of equipment and the continued increase in the complexity of aircraft; the
despatch of a force to France, the Empire Training Scheme and the expansion
of the Dominion Air Forces; the assumption by the Government of control over
industry and transport and the increasing use of American equipment and the

move of most of the Directorate to Harrogate’.*

The move of DofEs 1 and 2 to Harrogate had by this time created a
number of administrative difficulties. Notwithstanding the diversity in section
responsibilities, much of the day-to-day work of the DofE as a whole was inter-
dependant, both internally and externally. With use of the telephone restricted,
much of the routine work had to be conducted in writing which increased the
time taken. This situation invariably led to much time spent travelling between
London and Harrogate — this proved particularly time consuming for the Director
whose attentions were divided between the two locations. As part of this
change, the Director of Equipment also highlighted the point that his existing
titte no longer reflected the size of his responsibility which, he claimed, was
larger than of other directors within the Air Ministry and sought an amendment
in his title to Deputy Director-General; the title chosen was in line with the
hierarchy within the Directorate of Maintenance, where Lord Nuffield was the
Director-General and his direct subordinate the Deputy Director-General.”®
The review submitted proposals to AMSO for a reorganization in structure along
with increases to staffing levels which would see the Directorate increase in size
at the outbreak of war to 941 across thirty-five branches; these proposals were
eventually approved by AMSO on 5 April 1940.*

19 TNA, AIR 2/4236, Proposed Re-organization of the Directorate of Equipment — 1939. Enclosure 11A - Letter to the Treasury S.B. 860/S.1 dated
15 February 1940, p.1.

20 Ibid, pp.7-8.

21 TNA, AVIA 15/113, Proposed Re-Organization of the Directorate of Equipment 1939.
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Another innovation at this time was the concept of utilising the
experience of senior civilian industrialists. Shortly after the expanded DofE was
approved, the Secretary of State for Air, Sir Kingsley Wood, commented to
AMSO that, as several senior positions in the Quartermaster General’s
Department at the War Office were filled by civilians with extensive industrial
experience, then at least one of the new Directors of Equipment should be a
civilian businessman. This proposal was not well received by the Director of
Equipment who argued that such an appointment would not be good for the
morale of the Equipment Branch and that someone brought in from outside
could not possibly have the breadth of experience required unless he had
served in at least one of the lower positions in the Directorate. The Director
General put forwarded a counter-proposal of attaching a business advisor (in
addition to his Directors) who would have no specific executive responsibility
but would be free to roam the RAF’s entire Supply system and to advise on how
things could be improved. Thus, on 26 March 1940, it was proposed to AMSO
that Brigadier Jones (former chairman of the Jones Committee) should be
appointed as the Business Advisor to DDGE. This proposal, however, never
came to fruition as Sir Samuel Hoare replaced Sir Kingsley Wood on 3 April
1940 and his suggestion went with him. This should not be seen as resisting
exposure to wider experience and the official history of the RAF’s Maintenance
Organization shows that, from its formation in 1938, its HQ staff had studied
industrial practice. For example, railway General Managers were consulted on
railway issues (including the layout of sidings and branch lines); the petrol
chiefs with regard to the fuel depots; the Automobile Association for road
routeing; Harrods for quick delivery service and Selfridges for post order
business and office systems, to name but a few.? As with the RAF’s approach
to its earlier review of administration, this collaboration was another example of
the Air Ministry remaining alive to the benefits of examining and potentially

using commercial practice.

22 Air Ministry, Maintenance, pp.34-35.



141

Maintenance Command

The Headquarters element of Maintenance Command remained at RAF
Amport (near Andover, Hampshire) throughout the war. However, the
progressive growth in the number of its units led to increasing command and
control difficulties. On the outbreak of war, 40 Group had fifteen various types of
units in operation, with this total increasing to twenty-three by December 1940
and to thirty by December 1941. In February 1941 there were some twenty
self-accounting units in the Group along with a large number of other premises
which had been hired to accommodate overflow stock from the main sites —
sixteen of these were directly controlled by the Group HQ at Amport. By this
stage of the war, the Group’s personnel strength was 450 officers, 4,700 other
ranks and 16,600 civilians.*® This significant growth in units, along with the
scale of the work, resulted in a number of command and control issues for the
Group HQ. The geographical dispersal of the units, coupled with the challenges
of wartime communication and facilities for travel, had made it increasingly
difficult for the Group commander to maintain regular contact with his units to
meet one of the Command’s aims of ensuring standardization and efficiency
across all of their units. As a result, HQ Maintenance Command decentralized
an element of its direct control by introducing what were called Universal
Equipment Wings (UEW). From 1 June 1941, the six main UEDs of 3, 7, 14, 16,
25 and 35 MUs each became responsible for the functional control and
administration of a specific number of units within its area.*® Two further UEWs
were formed: Number 65 based on 65 MU at Handforth and Number 55
(Barrack and Clothing) Wing which was based at Derby and became
responsible for the Barrack and Clothing Depots which had been formed
following a conference at HQ 40 Group on 3 October 1940 which considered

the problems which had resulted from the large volume of stores which were

23 TNA, AIR 2/8078, Reorganisation of NO. 40 Group, CinC Maintenance Command to Under Secretary of State, Air Ministry (M.C/S.5750) dated 8
February 1941 and TNA AIR 2/8185, Reorganisation of Maintenance Command, Memoranda E.40/42 — RAF Equipment — Storage and Distribution
Organisation in the United Kingdom (S.81906) dated 24 June 1942.

24 Each of the UEWSs was responsible for a range of locations within a specific geographically defined area: No 3 UEW covered South East
England; No 7 UEW covered South West England and South Wales; No 14 UEW covered Northern England and Scotland; No 16 UEW covered
part of the Midlands from Latitude 52° 30’ North to Latitude 53° 00’ North; No 25 UEW covered part of the Midlands from the northern boundary of
Nos 3 and 7 UEWs north to Latitude 52° 30" North; No 35 UEW covered North East and North West England from Latitude 53° 30" North to a line
just south of Carlisle and No 61 UEW covered the Northern part of the Midlands from Latitude 53° 00’ North to Latitude 53° 30’ North. TNA, AIR
2/8455, Equipment Dispersal at Depots — Proposals by Maintenance Command 1941, CinC Maintenance Command to AOC in Chief RAF
Commands, RAF Equipment Storage and Distributive Organisation at Home (MC/S.9383) dated 11 April 1942, Appendix B — Location of Equipment

Depots & Parks and Limits of their Areas of Operation.
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then flowing in to the UEDs.” Operating experience during 1942 and 1943
showed that the seven Wing structure, along with 55 (Barrack and Clothing)
Wing, still proved unwieldy for HQ 40 Group to control and in August 1944 the
Air Ministry agreed to a proposal from 40 Group to reduce the number of wings
to three: Number 55 Wing with its HQ in the Municipal Buildings at Derby from 9
September 1944; Number 56 Wing with its HQ at RAF Annan and Number 57
Wing with its Headquarters at Molton House at Milton. The previous Wing

structure was disbanded with effect from 6 November 1944 .%

The command and control situation for 42 Group, with its HQ at
Burghfield Common near Reading, proved to be more straightforward than that
experienced by 40 Group. On the whole, this was due to the smaller number of
units which the HQ had to control and administer. Throughout the war years,
the number of 42 Group units in the United Kingdom storing and distributing
explosives was roughly half the number of units controlled by 40 Group and did
not necessitate the introduction of a lower-level wing structure. The supply of
fuel, which was direct from commercial depots to units, did not require an
intermediate 42 Group depot structure. The growth in work in this respect
represented an increase in coordination and administration for the Group HQ
staff charged with the responsibility for POL supply. Although Maintenance
Command remained part of the RAF’'s Home Command structure in Britain
throughout the war, its 40 and 42 Groups retained professional control for
overseas units through the HQs of the overseas command structure.” In terms
of personnel, 40 Group grew to be a sizable organization and by the end of
1944 it was just under 45,000 strong. Of this total, 25,320 or in the region of 56
per cent were civilians. The balance of Servicemen and civilians throughout the
units was quite interesting. Of its forty-seven units at the time, seventeen were
purely Service manned, whereas only five depots were purely civilian manned,
albeit they were largely managed and always commanded by uniformed

officers. The lion’s share of manpower at this time was at the seven AEDs

25 Air Ministry, Maintenance, p.136.

26 Ibid, p.149. Broadly speaking, 55, 56 and 57 Wings covered the geographical areas of the Midlands, Northern England & Scotland and
Southern England (including the South East and South West) respectively.

27 The overseas command structure was complex and evolved as the emphasis on the different theatres of war changed. In September 1939 the
structure consisted of: RAF Middle East; RAF in Palestine & Transjordan; British Forces in Iraq; British Forces in Aden; RAF Mediterranean; Air
Forces in India and RAF Far East. By January 1945 the structure was based on two main groupings: Mediterranean Air Forces and Air Command
South East Asia. Richards, Royal Air Force 1939-1945, Volume 1, Appendix Ill and Hilary St G Saunders, Royal Air Force 1939-1945, Volume Il —
The Fight is Won (London: HMSO, 1954), Appendix IV refer.
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which, between them, employed 27,757 people or some 62 per cent of the
Group’s total strength. On the cessation of hostilities in 1945, the number of 40
Group MUs and sub-units had risen from twelve on its formation to 159 and
were operated by 72,400 officers, airmen and WAAFs and 48,650 civilians,

male and female.

The Group’s reliance on civilian employees was equally pronounced at
the AEDs and across the seven MUs ran at about the same level, give or take a
few per cent, as it did across the Group as a whole. However, whilst 3, 7, 14,
25 and 35 MUs were largely civiian manned, 16 and 61 MU were
predominantly Service manned; in the case of 16MU Stafford, there were only
twenty-five civilians out of a total unit strength of 4,688 people. It is not clear
why the latter policy was pursued although post-war it is believed it was due to
a combination of needing a pool of uniformed Suppliers in this country on which
to be able to draw for manning overseas depots and to ameliorate the unlikely,

but possible, threat of Civil Service strike action.

Recruitment

Recruitment was fundamental to maintaining the required numbers of
personnel in the logistics’ discipline throughout the war years. The literature
provides little comment on recruitment during the 1920s and 1930s. However,
the financial controls on the size of the Service and the fact that a career in the
military, especially against the backdrop of the United Kingdom’s recession and
stagnation in the 1920s and the depression of the early 1930s with
unemployment running at three million, would have made the military a very
attractive proposition; this suggests that the manning levels would not have
been difficult to maintain. One of the RAF’s recruitment pamphlets available for
the general public in 1919, capitalized on this economic backdrop with the
enticing title of ‘Are you satisfied? If not - why not try the Royal Air Force!
Having caught the attention of a potential recruit, the pamphlet wasted little time

in highlighting the downside of civilian life:
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...there are other things just now which are not too pleasant for the
civiian. Houses are very scarce and rents are high. Food is dear.
Clothes cost more than double than they did before the war. Travelling is
expensive. These conditions will probably last for some years.?®

The RAF’s authorized manpower (not actual strength) during the period
from 1920 up to 1935 remained predictably stable. For officers below air rank,
the total fluctuated by only a few hundred either side of 3,300, whilst for airmen
the total was in the region of 24,000 (plus or minus 3,500 from 1920 to 1928
and then dropping markedly to 19,000 (up to a maximum plus of 432) from 1929
to 1935.”° Broadly speaking, this position reflects the challenges brought about
by the Government’s Ten Year Rule. The Expansion Programmes from 1934
onwards saw the size of the Service increase substantially. At the outbreak of
war in September 1939, the strength of the RAF was 115,200 officers and men,
along with 58,100 reservists and auxiliaries who were immediately available.
Additionally, there were also 1,734 WAAFs who had been mobilised on 28
August 1939.* The manpower situation immediately after the outbreak of war

remained healthy, a point made by the Air Ministry in its narrative on manning:

There was an abundance of volunteers for the Royal Air Force and the
Women’s Auxiliary Air Force immediately after the outbreak of war, and
large numbers of men and women were enlisted or enrolled even though,
for the majority, no training facilities were immediately available.*

Notwithstanding this comfortable position, the RAF resumed recruiting on
28 September 1939 with a view to building up a pool of people from which it
could draw. Following a medical examination and interview, accepted
candidates were attested into the Service but were returned to their civilian
occupation until they were required. This process was known as the RAF
Deferred Lists and was maintained throughout the war providing a ‘valuable
pool of men available for absorption into the Service as and when they were

132,

required™; for ground trades, the size of this list reached a peak of

approximately 63,000 in March 1941, progressively reducing to the low

28 RAF LHCA, Box 8 (Supply/Logistics Trade), Recruitment Pamphlet 'Are You Satisfied’ dated August 1919.

29 John James, The Paladins, Table 7, p.247. These figures do not include those serving in India as these were paid for separately by the
Government of India.

30 Air Ministry, Manning Plans and Policy, p.47.

31 Air Ministry, Manning Plans and Policy, p.47.

32 Ibid, p.47.
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hundreds in 1945.% Irrespective of the encouraging numbers of volunteers, the
British Government introduced the National Service (Armed Forces) Act on 3
September 1939 which imposed a liability for military service on all male British
subjects aged between eighteen and forty one who were normally living in the
United Kingdom; the introduction of the National Service (No.2) Act in
December 1941 extended the liability to persons of either sex, for the Armed
Forces, Civil Defence or in industry, with the upper age limit being extended to

fifty one.*

As far as the logistics’ discipline was concerned, it had long since been
recognized that there was merit in recruiting individuals with civilian experience
in business or stores’ work. For officers entering the Equipment Branch on
Permanent Commissions this was an explicit requirement in the official

conditions of entry:

They must have had not less than five years’ business or industrial
experience in the employment of one or more companies or firms of
standing.*

The requirements for officers entering on Short Service Commissions was

similar but without a minimum time period of experience, requiring them:

...to possess sufficient business or industrial experience to render them
suitable for the equipment branch.*

In this era of pre-Automatic Data Processing in logistics, there was little
to differentiate between the civilian and military practices of store keeping and
stock control except, perhaps, the scale of operation and the nature of the
equipment and stores which were handled. It therefore made sense to populate
the Branch and Trade with people who were both familiar with and comfortable
working within this environment. The paucity of detailed Equipment Branch
officer data precludes any specific analysis regarding recruitment and only

broad-brush deductions can be made from the overview at Appendix 1. This

33 Ibid, Appendix 15.

34 Ibid, p.48 and 59.

35 TNA, AIR 2/3090, A.M. Pamphlet 17 (11th Edition) dated March 1938 — Conditions of Entry and Service in the Equipment Branch of the Royal
Air Force on a Permanent Commission, p.2, Paragraph 2(iii). The five year business or industrial experience requirement was also specified for
those entering the Equipment Branch of the RAFVR (RAF Yearbook 19 38, p.79 refers).

36 TNA, AIR 72/23, Air Ministry Order A.59 — Short Service Officers (Equipment Branch) — Conditions of Service (774577/38.) dated 9 March 1939.
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shows that recruiting operations never managed to meet the Branch
requirement, albeit that from January 1942 onwards Equipment Officers drawn
from the WAAF, Dominions and Allied/Foreign sources began to mitigate this

shortfall although not in any sizeable numbers.

As far as the recruitment of airmen for all five of the logistics’ trades
introduced by the end of 1943 was concerned, recruitment proceeded
reasonably well until early 1942 when the trained strength started to fall
considerably short of the requirement figure®’; this shortfall fluctuated from there
on but the gap between the two was never closed before the end of the War in

September 1945. This overall position for males is shown in graphical form in

Figure 4.
All Logistics Trades (Male)
35000
30000
25000
20000 — Requirement
15000 o=
—— Trained
10000 Strength
5000
0 T T T T T T T T T T T T T
i — N N (V) ™ ™ ™ < < < Ln Lo n
S ¥ ¥ ¥ 5 ¥ ¥ 3 ¥ I I3 ¥ 5 ¥
c kst o] c o o] c b= Ke] c o o] c b=
306¢30c¢g 308 330 ¢& 309
Figure 4 -

Comparison of Overall Trained Strength against Requirement - All Logistics Trades
(Male) June 1941 to October 1945

Whilst each of the trades had their own periods of difficulty in terms of
trained strength against requirement, the most notable problem was
experienced by the trade of Equipment Assistant which failed to meet its
requirement figure from June 1941 and then by a significant amount from May
1942 onwards. It is likely that this shortfall was largely as a result of the
manpower shortages which were being experienced at this time. The RAF’s

overall manpower requirement for the first two years of war had been estimated

37 Trained strength and requirement data for the two trades introduced in 1945 (Clerk (Movement Control) and Air Movement Assistant) are not
available in the RAFM, IWM or TNA.
38 Source: This thesis, Appendix 2.
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as 219,000 in November 1939. By the beginning of 1941, this estimate had
risen substantially and the RAF’s Director of Manning had revised this to a total
requirement of 750,000 men and 50,000 women by 1 January 1942. To meet
this target, the Director estimated he required an additional 273,000 men in
ground appointments.®* This growth, however, attracted the attention of the
Prime Minister who ‘declared that the ratio of ground services to first line air
strength was deplorable and getting worse every day.” Consequently, the
requirement for ground personnel was reduced by 66,000 men to 207,000, but
the total for women was increased by 47,000 to a new total of 97,000.* The
priority was for technical trades as these directly contributed to maintaining
aircraft availability. It was not surprising, therefore, that the Equipment Trades
struggled to recruit sufficient numbers at this time. The over-recruitment of
WAAF Equipment Assistants from March 1942 through until August 1945,
coupled with the contribution from the Dominions and Allied nations, enabled
the shortfall of male Equipment Assistants to be reduced by varying amounts
per calendar month from just 5 per cent in Jun