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FOREWORD 
 

This Autumn edition of Air Power Review 
opens with a timely piece from Dr Ian 
Gooderson entitled ‘Doctrine from the 

Crucible — The British Air-Land Experience in the 
Second World War’.  Timely because the subject 
of air/land relationships is one that has assumed 
much greater prominence over recent years, 
particularly with regard to the British experience 
on Op TELIC.  Within the paper, the author 
explains how air-land cooperation developed, 
with decisive results, over the period from 1939 
to 1945. Although the early air-land experience of 
the Army and newly-independent Royal Air Force 
in 1918 had laid some useful foundations, these 
were never adequately examined or translated 
into doctrine in the inter-war period. By contrast, 
the Germans keenly embraced the concept of an 
all-arms force integrated with air support and were 
able to press home this advantage in the invasions 
of Poland, Norway and France in 1939 and 1940. 
Between 1940 and 1942 the War Office and Air 
Ministry struggled to reach agreement on what air 
power’s support role to land forces should be, and 
it was only through the experience of the North 
African theatre that a viable air-land doctrine and 
command and control structure emerged. Victories 
such as El Alamein vindicated the effort put into 
enhanced air-land integration and paved the way 
for later successful Allied campaigns such as the 
Op HUSKY in Sicily and Op OVERLORD in North 
West Europe.

By way of contrast, in his paper ‘Air Power and 
Special Operations: the RAF and Special Duties in 
Yugoslavia, 1941-1945’, Dr Seb Ritchie provides a 
useful historical case study of an alternate aspect 
of air/land issue which remains equally relevant 
today.  What is the relationship, within the overall 
campaign strategy, between conventional and 
special operations and how can air support best 
be prioritised between the two? In outlining 
the development of air support to the Yugoslav 

resistance movements in the Second World War, 
the author covers a number of key factors: firstly, 
the difficulty of dropping supplies and agents 
over the Balkans at long range from airfields in 
Egypt and Malta; secondly, the complexity of 
the Yugoslav insurgency, which consisted of two 
distinct ideological groups, the largely royalist and 
Serb Chetniks and Tito’s communist Partisans; and 
finally, the struggle to secure dedicated air assets 
for special operations in the face of conflicting 
demands such the bombing of the German 
homeland and major airborne operations such as 
MARKET GARDEN. As Dr Ritchie makes clear, 
it was only when the significance of the Balkan 
theatre became apparent in the final phase of the 
War that the resources were put in place to support 
the resistance movement in earnest.  

The human element of air power is often 
overlooked, so Air Commodore Abbott’s article 
‘Training Robust Warfighters for an Agile Air 
Force’ provides a useful analysis of the role of 
adventurous training in shaping individuals 
for the demands of modern expeditionary 
operations. The author begins his examination by 
comparing the comfortable and often risk-averse 
cultural and social background of today’s young 
generation with the challenges and uncertainties 
they might face in a Service career. He argues that 
adventurous training is an excellent means of 
bridging the gap between comfort and challenge 
and thus preparing young people for military 
operations.

Readers will be interested to learn how the origins 
of adventurous training lay in the Outward 
Bound Movement, which was set up to strengthen 
participants’ resilience and thus improve survival 
rates following U-Boat attacks in the Battle of the 
Atlantic. As Air Commodore Abbott points out, 
adventurous training provides a unique training 
environment capable of developing leadership, 



teamwork and self-reliance. To round off his 
analysis, the author outlines the current structure of 
RAF adventurous training and the resources set in 
place to support this such as the Force Development 
Training Centres in Scotland and Wales.

Air Vice-Marshal Peter Dye, in his paper 
‘Sustaining Air Power — The Influence of Logistics 
on Royal Air Force Doctrine’, explores the 
relationship, from the outset of military aviation, 
between logistics and the delivery of military 
capability. Within this historical overview, the 
author describes the scale and effectiveness of 
the logistic system that underpinned the British 
air effort on the Western Front in the First World 
War. He relates in detail the features of a support 
organisation that had to deal with monthly 
losses of up to 2,000 aircraft; which employed, 
by the Armistice, the vast majority of the RAF’s 
50,000 personnel; and, over the course of the 
War, absorbed well over half the budget of the 
RFC and RAF. Air Vice-Marshal Dye goes on to 
describe the key logistical preparations leading 
up the Second World War, which resulted in the 
creation of a permanent system of stations and 
maintenance units. He rightly points out how 
the value of this investment in sustainability was 
demonstrated during the Battle of Britain and the 
strategic bomber offensive. The Cold War saw the 
consolidation of the station-centric approach and 
it is only recently, with the return to expeditionary 
operations, that supply chains and logistics have 
become more flexible and responsive. As a timely 
warning shot in the face of change, however, the 
author urges us not to forget the logistical lessons 
of the past in our haste to move forwards.

The final article, ‘The London Balloon Company’ 
by Michael Dunn, provides a fascinating insight 
into the formative pre-First World War period of 
military aviation. The ‘Company’, set up in 1908, 
was the first British reserve unit to be specifically 

tasked with an aviation-related role. The paper 
begins with a historical summary of the use of 
balloons, for observation and artillery spotting, 
by the British Army in the Southern African 
campaigns of the late nineteenth and early 
twentieth century. The author goes on to describe 
further key developments in early military 
aviation such as the development of manned 
kites that could reach up to 3,000 feet, airships 
and, ultimately, the heavier-than-air aircraft 
which would be operated by the RFC from its 
foundation in 1912. As part of this evolutionary 
process, the London Balloon Company, set 
up in 1908, attracted a broad array of balloon 
enthusiasts, although the volunteer unit initially 
had to struggle to gain formal recognition, 
adequate equipment and a regular training base. 
Despite overcoming these problems, however, 
the unit’s existence was gradually thrown into 
question by the development of the airship and 
aircraft.  Fortunately, before the London Balloon 
Company’s final demise in 1913, a good number 
of its pilots had re-trained on aircraft and were 
able to take forward the unit’s pioneering spirit in 
the cockpit rather than the gondola. 

As this will be the last edition of Air Power Review 
until 2007, this is an opportune moment to remind 
readers that they can also become writers!  We are 
always on the lookout for interesting perspectives 
on air power, whether looking at current or more 
historical issues, and papers certainly do not have 
to be hugely academic in nature.  So, if you have 
some thoughts on the subject that you would like 
to see presented to a broader audience — this is 
your chance.  Contact details and other relevant 
information are displayed just inside the front 
cover, so take the opportunity to make 2007 your 
year to create a mark in the field of air power 
thinking. 

D Def S
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RAF Hurrianes could carry two 250lb or 500lb bombs under their wings



    By Ian Gooderson

In September 1939, the British Army and Royal 
Air Force did not possess an agreed joint 
doctrine for integrating air power with the 

operations of an army in the field.  There was no 
tactical air force for working closely with an army, 
and there was no joint system of command and 
communications. There were no suitable attack 
aircraft flexible enough to engage a range of targets 
at or near the battlefront, or survivable enough to 
defend themselves against hostile aircraft. In short, 
the British Army and Royal Air Force had no air-
land capability for modern war.  

There had been the potential for such a capability. 
By the end of the First World War, on the Western 
Front and in other theatres, the Army and the 

newly created independent Royal Air Force had 
achieved a high degree of integration. The final 
battles on the Western Front in 1918 had been 
more mobile than those of 1916-17, and they had 
witnessed close co-operation between troops and 
aircraft. In particular, aircraft had co-operated 
with tanks in the offensive, and there had been 
an effective, if rudimentary, system of signals and 
wireless communication between air and ground 
forces. This enabled the relaying of information 
from the battle area to a control centre that directed 
further attacks by air or ground units. Aircraft 
had also attacked German headquarters and lines 
of communication beyond the battlefront, and 
German airfields in an attempt to neutralise the 
opposing air threat.1 

Doctrine from the Crucible 
The British Air-Land 
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World War
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This air-land effort was not particularly systematic. 
It had not followed a discernible pattern, it was not 
doctrinally driven, and it had not refl ected close 
investigation of earlier experience. Subsequent 
RAF analysis concluded that its focus at or near 
the battlefront had missed opportunities against 
more distant communication targets, enabling 
the Germans to bring forward reserves to seal 
the breaches in their defensive zone.2  It was, 
however, a signpost to the future of land warfare. 
It demonstrated the possibilities of a return to 
manoeuvre warfare enabled by the integration 
of air and land mobility and fi repower and the 
exploitation of information from the battle area. 

The 1918 air-land experience required evaluation 
and refi ning into doctrine, but this did not happen 
in the British Army or in the RAF in the interwar 
years. The equally compelling potential of strategic 
air war and the military and political imperative of 
national air defence pulled mainstream thinking in 
the RAF away from the nature and requirements 
of the land battle. Unlike the German Army 
with its General Staff system, the British Army 

possessed no professional tradition for the rigorous 
examination of its experience. Moreover, after 1918, 
the severely reduced Army found itself relegated 
to home and imperial defence — a return to pre-
1914 soldiering, which caused it to stagnate. The 
Army that had pioneered the use of tanks in 1917-
18 became equivocal and uncertain in its approach 
to mechanisation and the possibilities of armoured 
warfare. With its units dispersed in garrison duty, 
there was little combined arms training and little 
infrastructure around which to build an all-arms 
force. No comprehensive tactical doctrine for 
integrating tanks, infantry and artillery evolved, 
a shortcoming that would cause the Army severe 
battle co-ordination and cohesion problems in 
1940-42.3 

The interwar years saw a distancing between 
the Army and the RAF. Both Services with their 
differing imperatives neglected the study of how 
air power could interact with and infl uence the 
dynamics of a land campaign against a fi rst-class 
opponent in Europe. The one School of Army Co-
operation at Old Sarum held courses for Army 

RAF S.E. 5
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and RAF offi cers, but its emphasis was that of 
artillery spotting and tactical reconnaissance. This 
was too narrow and specialised a focus, imparting 
little sense of the extent of the air-land integration 
required to fi ght a successful land campaign that 
even the 1918 battles had indicated. The procedure 
for artillery co-operation refl ected more the static 
battles of 1916-17, while air-land communications 
had regressed rather than progressed.4 For the 
RAF, Army Co-operation was a backwater, with 
serious retention problems concerning brighter 
RAF talents.  The Army also had little cause, and 
little incentive, to spare much thought for the 
integration of air power in operations for which 
its equipment, training, and doctrine were ill-
prepared and which, it was thought, were of a type 
it was unlikely to undertake again.5

At the outset of the Second World War, RAF tactical 
support doctrine emphasised attacks upon an 
enemy’s air power and its infrastructure. As far as 
it considered the land battle, doctrine emphasised 
interdiction of an enemy army’s reserves and 
supplies and the disruption of its headquarters and 
communications. Battlefront close air support was 
a temporary measure, justifi ed only in unusual 
or extreme circumstances. These included attacks 

in support of an offensive to enable troops to 
break into formidable enemy defensive positions, 
attacks in support of the defensive to prevent an 
enemy’s breakthrough or attacks to rout an already 
defeated and retreating enemy.6 This was a sound 
enough refl ection of the contribution of air power 
in the land battles of 1917-18, particularly those on 
the Western Front where losses over the battlefi eld 
to low-fl ying aircraft vulnerable to ground fi re had 
been very heavy.  The problems with this doctrine 
were twofold. One was the fact that by 1940 the 
RAF no longer possessed the means to implement 
it effectively. The doctrine was the shadow of 1918. 
It lacked the substance of progressive examination 
of land warfare, which would have required much 
closer liaison with an Army more forward-thinking 
and progressive than was possible for the British 
Army at the time, and it lacked the development of 
relevant capabilities since 1918. The other problem 
was that it acknowledged only part of what was 
in reality a far more complex whole. It lacked 
acknowledgement of how the Army’s success 
against a fi rst rate opponent would depend upon 
a close linkage and integration with air power 
across a spectrum of roles in both the planning 
and execution of its operations. Like the term 
‘co-operation’ itself, it implied only a temporary 

In Norway, the Germans had successfully pre-empted the 
British and French, whose intervention came too late to 
break the air superiority already established by the Luftwaffe

Ju.87 Stukas over Norway



confluence of air and land whereas in practice 
unity had to be constant. The 1918 experience 
had implied this ‘joint’ requirement, and the 
early campaigns of the Second World War would 
confirm it. 

The Norwegian campaign (April-June 1940) and 
the campaign in France and Belgium (May-June 
1940) saw the collapse of the inadequate air 
support system with which the Army and RAF 
began the war. This had been outlined in 1938 in 
a War Office pamphlet entitled The Employment 
of Air Forces in the Field, stating such doctrine as 
existed for providing air support to an Army 
Field Force deployed overseas, not necessarily to 
Europe. There would be an ‘air component’ of RAF 
fighter, bomber and reconnaissance squadrons 
to operate under the direction of the Field Force 
headquarters. Additional support, however, would 
have to come from squadrons detached from RAF 
Bomber and Fighter Commands, and it would not 
be their primary task. Instead, these squadrons 
would constitute an independent striking force 
‘directed in accordance with the general war-plan 
of the Government’, an imperative reflecting the 
RAF’s focus on the strategic level of war.7  

In Norway, the Germans had successfully pre-
empted the British and French, whose intervention 
came too late to break the air superiority already 
established by the Luftwaffe. The hastily organised 
and poorly equipped and co-ordinated Allied land 
forces and their supporting naval units fought, and 
lost, without the protection of air power. In France, 
the British Expeditionary Force of ultimately 10 
divisions, for which the British Army had been 
denuded of trained personnel and equipment, had 
its Air Component. This consisted of 13 squadrons; 
no less than nine of them were of specialised 
artillery and tactical reconnaissance aircraft with, 
initially, only four squadrons of fighters. There was 
also the Advanced Air Striking Force (AASF) of 10 
light bomber squadrons detached from Bomber 
Command and deployed to France within range 
of targets in Germany and to co-operate with the 
French Air Force. This too had limited fighter 
strength. Both the Component and the AASF 
were administered by a single RAF headquarters, 
that of the British Air Forces in France (BAFF). 

However, there was nothing in the way of a 
concentrated, balanced force of fighter, bomber, 
and reconnaissance squadrons or a joint system 
of command and communications for linking air 
action at or beyond the battlefront with the Army’s 
operations.8 The Component was overwhelmed 
soon after the start of the German offensive in 
the West, and its surviving aircraft and personnel 
evacuated. The AASF was tasked in desperation 
with attacks against bridges to delay the German 
advance on the French Army front. Most of them 
were shot out of the sky by German fighters or 
by the generous scale of automatic anti-aircraft 
firepower with which the German Army, more 
jointly air-minded than its opponents at the time, 
was able to protect the critical points in its lines 
of communication. Army requests for air support 
took hours to pass through separate Army and 
RAF headquarters. If it was possible to respond to 
them at all, it was by bombers unsuited to the task 
arriving too late to affect a rapidly changing battle 
situation. All was lost in a series of disconnected 
actions. The German air-land combination was not 
quite the smooth functioning machine assumed 
by its stunned opponents at the time, and so often 
depicted subsequently. It did however possess 
sufficient integration to outpace and defeat the far 
less cohesive and defensively oriented Allied air 
and land forces.9

In Britain, the War Office and the Air Ministry 
interpreted the Luftwaffe’s employment of air 
power and the reasons for German success quite 
differently. This was the consequence of the post-
1918 distancing between the Services and their 
lack of analysis of the First World War air-land 
experience, and it caused immense problems.  In 
late 1939, following the shock of the rapid German 
success in Poland, the War Office called for 250 
first-line bombers to be at the Army’s disposal 
by the spring of 1940. This was only an interim 
measure, for the War Office also called for the 
provision of dive-bombers, and the ability to 
train its own pilots in air support. This reflected 
a view that in Poland the Luftwaffe’s close air 
support had been decisive, and that the British 
Army required similar air support and role-specific 
aircraft on the lines of the German Ju.87 Stuka.  It 
also reflected an awareness that the RAF was both 
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unable, and unwilling, to provide them. This was 
a call for an Army Air Arm.10 The Air Ministry, in 
fi rm contention, argued that, although there were 
occasions when the Luftwaffe provided effective 
close support, it was in attacks against airfi elds, 
communications and headquarters beyond the 
Polish forward positions that the Luftwaffe had 
been primarily and most effectively employed. 
This had paralysed Polish ability to resist on land 
and in the air. The Air Ministry also observed 
that the Luftwaffe would not have been able to 
provide such close support, had it not been for the 
possession of air superiority and the weakness of 
the Polish anti-aircraft capability.11 The Cabinet 
faced the task of mediating these two diametrically 
opposite Service views of air power, a situation 
exacerbated by bitterness on both sides. The War 

Offi ce felt it was not getting a fair deal12 while 
the Air Ministry felt the ability to prosecute air 
warfare in its widest sense was under threat of 
being frittered away on the battlefi eld. In the event 
the Cabinet rejected the War Offi ce demands. To 
meet them would have crippled the existing and 
potential striking power of the RAF, but assurances 
that adequate forces would be available to 
support the Army unless required elsewhere in an 
emergency offered the War Offi ce small comfort.13

The Air Ministry view was, however, closest to 
the mark by acknowledging that the infl uence of 
air power upon a land campaign extended well 
beyond the ground battle zone. In fact, German 
success did not depend upon responsive close 
support by dive-bombers, or upon systematic 
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attacks beyond the battlefront. It depended above 
all upon the gaining of the initiative through 
air superiority. This enabled the concentration 
of all available air power at the decisive time 
and place, while a doctrine rooted in their own 
1917-18 experience assisted German land and air 
commanders to recognise when, and where,  
that was. 

The defeats in Norway and France, and those 
later in the Mediterranean and the Far East during 
1941 and into 1942, widened the gulf between 
the War Office and the Air Ministry. One cause 
of War Office exasperation was that following 
Dunkirk the RAF had few aircraft and crews 
to spare for air support training. The RAF was 
fully and constantly in action: in air defence, in 
working up its strategic bombing capability, and 
engaging in cross-Channel offensive sweeps and 
anti-shipping operations. In contrast, the Army 
in Britain was rebuilding. Between Dunkirk and 
the summer of 1942, only four British divisions 
engaged German troops, the Commonwealth 
shouldered the burden in this period by providing 
ten divisions that served in the Mediterranean 
theatre.14 This inevitably undermined the relative 
urgency of the War Office case. The RAF’s Army 
Co-operation Command, established in December 
1940 in response to the obvious need to restore air-
land capability and War Office pressure, remained 
under-resourced and in the RAF, unpopular. 
The defeats overseas saw the Army subjected to 
an enemy’s air superiority, while enemy troops 
appeared able to call up supporting aircraft when 
desired. The RAF in theatre lacked the strength 
both in aircraft numbers and modern types with 
which to challenge the enemy and was rarely seen 
by the soldiers, causing a resentment throughout 
all ranks of the Army. What were perceived to 
be RAF failures to support the Army intensified 
War Office demands, spearheaded by the Chief 
of the Imperial General Staff General Sir Alan 
Brooke, for the placing of aircraft under Army 
control. By the spring of 1942, the question of an 
eventual Allied cross-Channel invasion to open a 
land front in Northwest Europe was at the heart 
of evolving Anglo-American strategy. For Brooke 
it was imperative to solve the air support question 
before the bulk of the Army forming and training 

in Britain took on the Wehrmacht. In May 1942, 
the Chief of the Air Staff, Air Marshal Sir Charles 
Portal responded to the War Office demands 
by promising that when the Army engaged the 
enemy it would receive the full support of Bomber 
and Fighter Commands. Brooke in turn argued 
the impossibility of properly training Army and 
RAF commanders in air support unless the RAF 
formations were at the Army’s disposal and air 
support one of their primary roles.15 The rift was 
serious, and at the centre of the controversy were 
two closely linked but unresolved issues.

One was the question of which Service should 
provide and control the air support without which 
the Army’s operations could not hope to succeed. 
This began to be resolved when a mainstream 
RAF Command with its existing infrastructure 
and aircraft types assumed the principal air-land 
responsibility. Only then was the Army’s lack of 
confidence in the RAF’s ability and willingness 
to provide air support overcome.   By October 
1941, Fighter Command was employing bomb-
equipped fighters on its cross-Channel offensive 
sweeps.16 The versatile ‘fighter-bomber’ in its 
various types proved the ideal air support aircraft. 
It combined in a single weapon the ability to 
secure the all-important air superiority and 
the ability to attack a wide range of land battle 
targets when equipped with bombs, cannon or 
rockets, and it was available in large numbers. 
Fighter Command, no longer restricted to the air 
defence role, determinedly embraced air support 
and by late 1942, had begun exercising with the 
Army.17 Army Co-operation Command lapsed and 
on 1 June 1943 ceased to exist. By then an RAF 
Composite Group with squadrons of fighters, 
fighter-bombers, medium and light bombers and 
reconnaissance aircraft had developed initially 
through the framework and infrastructure of 
Fighter Command. On the day of Army Co-
operation Command’s demise it became officially 
the Second Tactical Air Force, the RAF formation 
that was partner to the British and Canadian 
armies in Northwest Europe in 1944-45.  

In the meantime, the other issue had been to 
determine how to employ air power in support 
of a land campaign. This required operational 
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experience. Not the negative and recriminatory 
experience of defeat, of which there had been all 
too much, but the evidence provided by success. 
Only an active theatre involving both the RAF and 
the Army could provide such experience and, with 
it, a proven doctrine upon which both Services 
could rely. Validation of principles and procedures 
through operational success, when it finally 
came, had a direct influence upon the outcome in 
Britain of which Service should control the Army’s 
air support and the form it should take.  These 
questions were of such import as to bring the 
direct intervention of the Prime Minister, Winston 
Churchill, in his role as Minister of Defence. His 
decision, and the formation of the Composite 
Group/Tactical Air Force, reflected the active 
theatre experience.

The active theatre was the Middle East. In 
September 1941, Churchill issued a directive 
stating that the Army must never again expect, 
as a matter of course, to be protected against air 
attack by standing patrols of aircraft over moving 
columns. This he termed a ‘mischievous practice’, 
and contrary to the requirements of air superiority. 
He added that with a battle in prospect, the Army 
Commander-in-Chief in the Middle East will 
‘specify to the Air Officer Commanding-in-Chief 
the targets and tasks which he requires to be 
performed both in the preparatory attack on the 
rearward installations of the enemy and for air 
action during the progress of the battle. It will be 
for the Air Officer Commanding-in-Chief to use 
his maximum force for those objects in the manner 
most effective.’ The latter was expected to employ 
all the air power available in theatre, and in the 
‘preparatory period’ to attack the enemy rear 
areas not only at night, but also during daylight 
with bombers protected by fighters. This would 
draw the enemy fighters into a ‘trial of strength’ to 
achieve command of the air.18  

The implications of Churchill’s directive were 
immense. It was affirmation at the highest political 
level that air power was not a tool at the Army’s 
disposal, but a partner element with imperatives 
of its own that were nevertheless integral to a 
land campaign. It acknowledged that air power 
was a single weapon, to be directed under RAF 

command, though, as Churchill’s directive made 
clear, because the ‘interests of the two C-in-Cs are 
identical it is not thought any difficulty should 
arise’.  The directive was an acknowledgement 
that the prosecution of a land campaign required 
a close air-land partnership. By identifying the 
importance of air superiority and of attacking 
targets in the enemy’s rear zone, it also indicated 
wherein the principal air contribution lay. 

Churchill’s directive reflected the fact that in the 
campaign in North Africa the Army and RAF had 
begun to integrate their operations. In September 
1941, there was still much to be done, but the air-
land pattern necessary not only to avoid defeat, 
but also to secure victory was recognisable. It 
had emerged out of chaos, though initially in the 
Middle East the early British victories over the 
Italians in Libya and in East Africa during 1940-41 
offered some significant indicators.

These successes had been commendably ‘joint’, 
an approach driven not least because the air 
and land resources available to Middle East 
Command had been slender. In East Africa, close 
air support had often proved vital in terrain 
unsuited to artillery, or on occasions when it 
had been in short supply. The air support had 
been provided by the novel expedient of an 
RAF commander with his own communications 
advancing with the forward troops. This ensured 
a timely support in response to changes in the 
battle situation, and this was more flexible than 
that pre-arranged.19 It was a luxury, however, 
of having no formidable air opposition. This 
was also the case during Operation ‘Compass’ 
(December 1940-February 1941), the remarkably 
successful offensive that destroyed a numerically 
superior Italian army and its supporting air 
force in Libya. ‘Compass’, the concept of the 
Middle East Commander-in-Chief General Sir 
Archibald Wavell, benefited from joint planning. 
Wavell’s own headquarters was co-located with 
that of the air Commander-in-Chief, Air Chief 
Marshal Sir Arthur Longmore. This situation was 
replicated, initially at least, by General Richard 
O’Connor of the Army’s Western Desert Force 
and Air Commodore Raymond Collishaw of the 
RAF’s No. 202 Group in the forward area. During 
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‘Compass’ Collishaw employed his strength, 
some 48 fi ghters and 116 bombers, in an intensive 
offensive against Italian air strength in the desert. 
This was so successful that the Italian air units 
completely lost the initiative, played no effective 
part in the campaign and lost some 1,200 of their 
aircraft destroyed — mostly on the ground — or 
captured. The consequent air superiority enabled 
the RAF to respond fl exibly to, and infl uence, 
the unfolding campaign on land. Fighters and 
bombers harassed Italian columns and when 
essential maintenance and replenishment halted 
O’Connor’s armour, they kept up the pursuit, 
fl ying from captured Italian airfi elds. They 
provided close support, along with artillery and 
naval gunfi re, for the attacks on strong defensive 
positions such as Bardia and Tobruk, while 
reconnaissance squadrons, for the fi rst time using 
less vulnerable and faster fi ghters in the role, 
provided the information to direct the armoured 
thrusts.  O’Connor’s fulsome tribute to the RAF 
acknowledged the importance of its contribution: 
‘Compass’ had been an air-land success. As such, it 
had enabled Western Desert Force, of never more 
than two divisions (one armoured) to advance over 
500 miles, destroy an Italian army of ten Italian 
divisions and capture 130,000 prisoners along with 
some 400 tanks and over 800 artillery guns.20 

There was too little time to assess the doctrinal 
implications of the victories over the Italians in 
East Africa and Libya. Moreover, success over 
the poorly co-ordinated Italian air and land 
effort, undermined by its severe administrative, 
logistical and equipment shortcomings, offered 
a dangerously complacent model of competence 
both on land and in the air. This success and 
the threat of an Italian collapse in North Africa 
brought German intervention, and for the British 
the real test. 

With the arrival of even a limited force of German 
troops and armour, and of Luftwaffe fi ghter and 
bomber units, the campaign took on a different 
dimension. In the Afrika Korps, the British Army 
was confronted by an enemy with generally better 
(if fewer) tanks, well integrated with infantry and 
anti-tank artillery, and of superior manoeuvre skill. 
Its commander, Rommel, was an aggressive and 

opportunistic master of the tactical battle. Until 
the British Army overcame the doctrinal neglect 
of the interwar years and  learned greater tactical 
cohesion and control, employing its arms in mutual 
support, its formations in the desert could not 
hope to beat Rommel in battle and indeed never 
did so. For much of the desert war, the Middle East 
Commanders-in-Chief, Wavell, until early July 1941, 
and thereafter his successor General Sir Claude 
Auchinleck, were trying to fi ght with an army and 
at the same time train it.21 The RAF also had to meet 
operational demands while ensuring that, as far 
as possible, its replacement pilots and squadrons 
newly arrived in theatre were adequately trained 
and prepared for desert operations.22 Churchill’s 
persistent calls for an offensive to defeat Rommel 
complicated the situation.

The burden placed upon the RAF in the desert 
was heavy, and under the intensive pressure of 
combat against a formidable enemy, the smooth 
air-land partnership of ‘Compass’ was swept away, 
and serious co-ordination problems emerged.  
This was seen in two unsuccessful offensive 
operations launched during 1941.  In ‘Brevity’ 
(15-16 May) the Army wanted the RAF to engage 
German tanks. Collishaw, knew that individual 
tanks were too small to make good air targets 
and that their laagers were too well protected by 
anti-aircraft fi re. He argued for attacks upon the 
columns of thin-skinned vehicles carrying troops 
and the supplies upon which the German tanks 
depended, and eventually won his point.23 In 
‘Battleaxe’ (15-17 June) constant standing patrols 
of fi ghters to protect the Army’s advancing 
columns from German air attack proved costly, 
and if continued would have surrendered the 
initiative, and air superiority, to the Luftwaffe.24 
Air-land communications had also broken down; 
army and air headquarters were no longer co-
located and at critical times during the fi ghting 
it was impossible to discover the locations of the 
forward British troops. Army headquarters staff, 
with communications problems enough of their 
own, did not know, and the RAF’s reconnaissance 
fl ights were not always able to tell. Ground-air 
recognition procedures lapsed in the see-saw 
confusion of desert fi ghting, a situation made 
worse by both sides using similar or captured 
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vehicles that were near impossible to distinguish 
from the air.  In such circumstances ‘bomb-lines’ 
beyond which it was safe to attack targets became 
meaningless, and much potential air support was 
lost. 

‘Battleaxe’ prompted a fundamental revision, 
at the direction of Auchinleck and Air Marshal 
Sir Arthur Tedder, (acting AOC-in-C since May 
1941 and confi rmed in post in June), and Air 
Vice-Marshal Arthur Coningham, who replaced 
Collishaw in July.  An inter-service committee, joint 
exercises, and a joint conference resulted in the 
issue of Middle East Training Pamphlet No. 3 – Direct 
Air Support in September 1941. This established 
some agreed fundamentals, which Churchill’s 
own directive endorsed. The Army and RAF now 
agreed that Direct Air Support referred to air 
action that had an immediate effect upon the land 
battle. It consisted of either defensive support to 
halt or impede the enemy’s air and ground attacks, 
or offensive support aimed at the destruction of 
the enemy ground forces. Either form of support 
could be pre-arranged, or impromptu. Close air 
support was defi ned as offensive support in close 
proximity to friendly troops, though Coningham 
was keen to ensure that his light bomber 
squadrons would not be called upon to attack 
targets within 500 yards of friendly positions, or 
targets capable of being engaged by the Army’s 
own artillery. Air action directed against enemy 
forces and installations beyond the battle zone but 
of effect upon the land battle, albeit not immediate 
effect, was termed  Indirect Support. Most 
signifi cantly, it was agreed that the level of air 
support available at any time would depend upon 
the extent of air superiority attained.25 

Air support depended upon command and control, 
which in turn depended upon communications, 
and upon mobility. Coningham established his 
advanced headquarters with that of the Army, and 
following the joint exercises, the RAF and Army 
began to set up a command and control system for  
air support that welded both Services together to an 
extent never previously attained operationally. In 
October, Air Support Control (ASC) headquarters 
with joint Army and RAF staffs were established 
at army corps and with each armoured division, 

linked by mobile wireless equipped ‘tentacles’ 
to the forward brigades. Each was assigned RAF 
‘Forward Air Support Links’ (FASLs) equipped 
with radio for communicating with aircraft and 
receiving reconnaissance reports. Requests for air 
support from the forward units could be rapidly 
evaluated and approved by the ASC, and from there 
passed to the RAF airfi elds by radio-equipped Rear 
Air Support Links (RASLs). When functioning, the 
system cut the time previously required to respond 
to air support requests by hours.26

Before this system of air-land command and 
control and its doctrine were fully implemented, 
the Army in the Western Desert (by then 
designated the Eighth Army), and what had 
become the Desert Air Force, took the offensive 
against Rommel again. This was Operation 
‘Crusader’ (18 November 1941-20 January 1942). 
Although initially successful, the Eighth Army’s 
advance ultimately faltered against Rommel’s 
superior tactical handling. His counterstroke 
pushed the Eighth Army  back in retreat towards 
Gazala, but this time under the protection of an  
RAF air superiority that had been established 
early in the offensive and that remained unshaken.  
‘Crusader’ also saw the fi rst RAF use of the 
‘fi ghter-bomber’ in air support, in attacks against 
German and Italian transport. 

The subsequent desert fi ghting proved the 
soundness of the air-land organisation, and it 
withstood the setbacks during 1942. Early in the 
year diversions of strength to the new theatre 
of war in the Far East weakened the RAF in the 
desert, and in a series of successful tactical battles 
Rommel once again advanced to threaten Egypt. 
However, tactical success could not compensate for 
strategic error, nor for the increasing strength and 
competence of the British air-land combination. 
The German failure to take the opportunity to 
seize Malta in the summer of 1942 ensured the 
continued vulnerability of Axis supply lines 
across the Mediterranean, and Rommel’s own 
extended communications across the desert 
came under increasing air attack. The Desert Air 
Force had greatly increased the mobility of its 
squadrons, and could ‘leap-frog’ back to operate 
from a chain of prepared landing grounds at short 
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notice,27 and it maintained the initiative in the 
air. The Afrika Korps increasingly suffered under 
RAF air superiority and lost much of its tactical 
manouevre as a result. 

In August 1942, General Sir Harold Alexander 
succeeded Auchinleck, who blunted Rommel’s 
advance at the fi rst battle of El Alamein in 
July, as Commander-in-Chief. General Bernard 
Montgomery took command of the Eighth Army. 
Montgomery possessed a sound appreciation 
of the role of air power, as his training of army 
formations in England had shown.28 One of his 
fi rst initiatives in the desert was to ensure that 

his Army headquarters was located with that of 
Coningham, a separation having again occurred 
during the Army’s eastward retreat.  Montgomery 
fully endorsed the air-land pattern already in place 
and under development. His fi rst victory was at 
Alam El Halfa, (30 August – 2 September 1942) in 
which Rommel’s resuming of the offensive was 
broken by a well-prepared Army defence and 
co-ordinated round-the-clock  pounding from 
the air.  Montgomery’s offensive victory at the 
second battle of  El Alamein in October was the 
fi rst major victory over German forces that could 
be described as ‘British’, and the last as those 
subsequently would be Allied victories. This was 
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an air-land victory in the widest sense, with air 
power not only exploiting air superiority and 
harassing the German and Italian forces at and 
immediately beyond the land battlefront, but 
also striking at communications targets far in 
the rear. 

In less than two years the British Army and 
RAF had progressed considerably in their joint 
appreciation and application of air-land warfare. 
Personalities undoubtedly played their part in 
influencing and progressing this development, 
but the underlying and constant imperative had 
been the reality of air power’s influence upon land 
warfare. As Coningham later acknowledged, there 
were basic principles and in early 1943 they were 
promulgated in staff exercises under his influence 
and Montgomery’s direction: 

• The first requirement for any major land 
operation was air superiority

• Flexibility and the capacity for rapid 
concentration constituted the main strength of  
air power

• Control of air power must therefore be 
centralised in an air commander and exercised 
through air force channels

• Air forces must be concentrated and not 
dispersed in ‘penny packets’

• The Army and Air commanders and their staffs 
must work closely together

• The plan of operations must be joint from the 
start, and mutually adjusted. 29

As Montgomery himself observed: “There are not 
two plans, Army and Air, but one plan, Army-Air, 
which is made by me and the Air Vice-Marshal 
together.” His most significant acknowledgement 
in terms of the British war experience to date  
came later in the same statement of principles: 
“There used to be an accepted term of ‘army co-
operation’. We never talk about that now. The 
Desert Air Force and the Eighth Army are one. 
We do not understand the meaning of ‘army co-

operation’. When you are one entity you cannot 
co-operate.”30

By the beginning of 1943 the British air-land 
system and doctrine was set, and it would 
remain constant throughout the war.31 It proved 
flexible enough to absorb innovations, and robust 
enough to survive later inter-Service disputes and 
controversies. 

One important development was the increasing 
emphasis upon close air support in the later 
campaigns in Italy and Northwest Europe. This 
was made possible only by the possession of 
air superiority and the existence of large Allied 
tactical air forces, and the imperative was the 
difficulty faced by the soldiers in overcoming the 
robust efficiency of the German army fighting on 
the defensive. In March 1943, Air Vice-Marshal 
Broadhurst, then commanding the Desert Air 
Force, agreed to provide intensive low-level 
attacks in close support for the Eighth Army 
breakthrough at El Hamma in Tunisia. Neither 
Tedder nor Coningham were pleased, fearing 
heavy casualties to the aircraft from ground fire, 
and, most likely, the undoing of much that they 
had achieved in shaping the Army’s expectations 
of air power.  In the event, the ‘air blitz’ was 
successful and enabled the Army to break through, 
setting the trend for similar attacks. Broadhurst 
considered it an employment of air power in 
accordance with the principle of concentration, 
and in this he was right.32 In Italy, and later in 
Northwest Europe, fighter-bomber ‘blitzes’ closely 
co-ordinated with the advance of friendly troops 
and a moving bomb-line were often employed, as 
were the provision of aircraft on ‘cab-rank’ patrols 
waiting to be directed onto targets. In the absence 
of the Luftwaffe, the employment of tactical 
air power came to reflect the trend of ground 
fighting. Offensives tended to see an increase in 
close support, while in more static periods the 
emphasis became that of sweeps against targets 
of opportunity beyond the battlefront. The latter 
was the ‘armed reconnaissance’ role, a means of 
dominating the enemy army’s rearward zone. 
It bore little relation to the requirements and 
provision of reconnaissance, which remained a 
specialised role.33  
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The most controversial aspect of air support was 
the persistent Army calls for the employment 
of the strategic heavy bomber forces in close 
support, both in Italy and Northwest Europe.  In 
most cases, the effectiveness of this employment 
was questionable. In some cases, such as in the 
bombing of urban defended areas such as Cassino 
in Italy (March 1944) and Caen in Normandy 
(July 1944), it was counterproductive, causing a 
good deal of resentment against the Army at the 
diversion of the strategic forces and the failure to 
exploit it.  Until late in the war, when adequate 
communications and air-ground recognition 
procedures and bomb-lines were put in place, it 
was also a hazardous enterprise for the troops 
it was intended to support. Hundreds of Allied 
soldiers were killed or wounded in error in ‘short 
bombings’ by the heavy bombers. For the most 
part, the senior airmen, and certainly Tedder and 
Coningham, remained opposed to their use on 
the battlefield, although their opposition never 
achieved the force of doctrine during the war. 

That the possession of air superiority and large 
numbers of available aircraft resulted in a 
profligacy, otherwise impossible in tactical air 
support in 1943-45, can hardly be doubted. Nor 
can the reliance of the Army upon its provision be 
doubted, or that it was the decisive factor in the 
success of the land campaigns.  The development 
of British air-land doctrine in the Second World 
War was the essential element of the adoption of 
joint warfare on land by the British Army and the 
RAF. In 1939, neither Service was prepared for this 
challenge, but in 1945 they left the battlefields, 
whether in the plains of Northwest Europe, the 
mountains and valleys of Italy, or the jungles of 
Burma, as close partners. Like the armies and the 
tactical air forces that came into being under the 
pressure of war, it was a remarkable achievement. 
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The provision of air support for special 
forces and other covert organisations 
has received only limited attention from 

historians of the Royal Air Force. A lack of open 
source material and other security restrictions 
inevitably poses major problems for those 
researching more recent operations, so that 
such work as has been undertaken has tended 
to focus on longer term history — chiefl y the 
Second world war — which is no longer subject 
to security constraints. However, popular interest 
in clandestine or ‘cloak-and-dagger’ warfare has 
ensured that the wealth of documentary evidence 
available on so-called ‘special duties’ (SD) fl ying 
during the war has mainly been incorporated into 
tactical level histories. These reveal much about 
the bravery and expertise of SD aircrew, and about 
the activities of such organisations as the Special 

Operations Executive (SOE).1 But they tell us little 
about the higher direction of SD operations — 
about their place within Allied strategy or about 
command, control and administrative issues. At 
a time when special forces (or, in US parlance, 
special operations forces) are being ever more 
intensively employed, there would thus seem to 
be good reason to reconsider some of these issues 
and to study the way in which they have been 
addressed by the RAF in the past.

SD operations were undertaken by the Allied air 
forces in all theatres to a greater or lesser extent 
between 1939 and 1945, but they were nowhere 
more important than in the former Yugoslavia. 
Indeed, without air power the Allied infl uence 
in Yugoslavia during the war would have been at 
best minimal, and at worst non-existent. 

Air Power and Special Operations: 
the RAF and Special Duties in 

Yugoslavia, 1941-1945

Air Power and Special Operations: 
the RAF and Special Duties in 

Yugoslavia, 1941-1945
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From 1942 to 1945 the Allied 
air forces infi ltrated agents 
and supplies to Yugoslav 
resistance groups, at fi rst by 
parachute drops and later 
by landings at makeshift air 
strips. They were largely 
responsible for establishing 
the presence of both SOE and 
the Secret Intelligence Service 
(SIS) in Yugoslavia, and the 
supplies they brought into 
the area made an important 
contribution to the Partisan 
insurgency against Axis forces 
of occupation there. In short, 
Yugoslavia provides a perfect case study for an 
analysis of the higher direction of SD air operations.

However, the story of SD fl ying in this theatre is 
made more intriguing by a number of puzzling 
contradictions and discrepancies, which emerge 
from even the most cursory comparison between 
the surviving documents and the limited quantity 
of published literature.2 For example, it is clear that 
there are widespread misconceptions concerning 
both the volume and apportionment of the Allied 
SD effort that have been heavily coloured by 
debates about the respective merits of Yugoslavia’s 
rival resistance movements, the communist 
Partisans, under Tito, and the royalist and largely 
Serb Chetniks under Mihailovic. Supporters of the 
Chetniks often imply that the Allies favoured the 
Partisans in the allocation of airborne supplies, 
and that these supplies were ultimately of critical 
importance in transforming Tito’s movement into 
an effective fi ghting force, capable of challenging 
the German occupation and imposing communist 
government on Yugoslavia after Germany’s defeat. 
According to David Martin, for example, “by 
October 1943, Tito had become the monopolistic 
benefi ciary of the greatly augmented Allied 
support that had become logistically possible after 
the collapse of Italy”.3

Yet the offi cial records demonstrate that the 
Partisans had barely received any supplies from 
the Allies by October 1943, and that they obtained 
only a trickle before April 1944, by which time 

they were already well established as the stronger 
of the two resistance movements by far. Recent 
research on British clandestine operations in 
Croatia is particularly illuminating in this regard. 
The Partisan force in Croatia was the largest in 
Yugoslavia. It controlled a considerable tract of 
territory that was strategically important to the 
Allies by virtue of its proximity to both Italy and 
Austria. And yet it is clear that the volume of 
airborne supplies reaching the Croatian Partisans 
was miniscule until the spring of 1944. Before that, 
in periods of good weather, they might have hoped 
to receive one aircraft load per week — a negligible 
volume of stores in relation to the many thousands 
of guerrillas in the region. In November and 
December 1943 they received nothing at all.4

This obvious contradiction becomes more 
interesting still if the documented aspirations of 
the British government and of both SOE and SIS 
are considered. For example, Churchill’s offi cial 
biographer has shown that from the early months 
of 1943 he attached the very highest priority to 
increasing the quantity of supplies reaching the 
Yugoslav Partisans.5 And yet the evidence from 
Croatia suggests that almost a year passed before 
his hopes were fulfi lled on a signifi cant scale. How 
can this delay be explained? Why did it prove so 
diffi cult to supply by air one of Europe’s largest 
resistance forces until the fi nal year of the Second 

267 Squadron Dakota in Yugoslavia
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World War in Europe? The aim here is to address 
this question, and to show how and why the more 
serious obstacles to airborne supply in Yugoslavia 
were fi nally overcome. The story sheds some 
interesting light on the enduring characteristics of 
air operations in support of covert organisations, 
as well as on the more general subject of military 
air transport.

                    *              * *

Yugoslavia became an important focus for British 
special operations and intelligence gathering 
during the fi rst year of the Second World War.6 But 
no detailed plans were formulated for clandestine 
operations there in the event of an Axis occupation. 
By the time German and Italian forces invaded 
Yugoslavia in April 1941 SOE and SIS had set 
up new headquarters in Cairo which were soon 
made responsible for running agents into enemy 
territory in south-eastern Europe. But any hopes 
of re-establishing a presence in Yugoslavia were 

confronted by two fundamental problems: fi rst 
a chronic shortage of reliable intelligence about 
conditions inside the country, and second the 
impracticality of conveying agents or supplies 
to the northern Mediterranean. The presence 
of a resistance movement — the Serb Chetniks 
— was not confi rmed until the end of 1941, so the 
question of supplies only began to arise thereafter.7 
Clearly, the Adriatic was far too close to Italy for 
seaborne supply to be a safe proposition. The only 
alternative was the air.

Unfortunately SOE and SIS soon found that the 
Royal Air Force was very poorly placed to assist 
them. There is no evidence in the British archives 
to indicate that the RAF undertook any signifi cant 
planning or preparation for SD operations in the 
years immediately preceding the outbreak of 
the Second World War.8 A few offi cers with an 
expertise in SD from the First World War were 
still serving (or were recalled) in 1939. The most 
infl uential was Air Commodore Lionel Payne, 
who effectively acted as senior liaison offi cer 
between the RAF and SIS between 1941 and 1945.9 
But the RAF otherwise developed no doctrinal, 
training or equipment infrastructure to support 
SD in the rearmament years. This was not entirely 
unreasonable, of course, for SOE, which created 
a very much larger demand for air transport than 
SIS, was only formed in 1940 as a direct result of 
Germany’s occupation of Europe — an eventuality 
that could not reasonably have been foreseen in the 
late 1930s.

More generally, the RAF’s air transport 
infrastructure was also defi cient at the start of 
hostilities. Yet it would be simplistic to suggest 
that the problems encountered in supplying the 
Yugoslav resistance by air merely refl ected the 
RAF’s neglect of air transport. Although it is 
often argued that the British Air Staff shunned 
co-operation with the Army between the wars, 
emphasising instead the independent role of 
air power, air transport was an integral part of 
inter-war RAF operations in the Middle East, 
where Army units were moved regularly by 
aircraft to potential fl ashpoints such as Iraq and 
Transjordan.10 It is true that the RAF paid far 
less attention to air transport in the metropolitan 

An air drop to Yugoslav partisans

The Adriatic was far too close to Italy for seaborne supply 
to be a safe proposition. The only alternative was the air
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theatre, but this was partly because the Army 
made hardly any demand for it.

The RAF had very few transport aircraft at the 
beginning of the Second World War. The need to 
combine combat and lift capabilities in parts of the 
empire had spawned so-called bomber transport 
aircraft in the 1930s with limited carrying capacity, 
but there were no dedicated transport aircraft. The 
slow growth of commercial aviation in interwar 
Britain was partly to blame. The two best known 
military transport aircraft of the period, the C-47 
Dakota and the Junkers JU-52, both originated 
in civil aircraft designs.11 Yet neither of these 
aircraft could have assisted with the provision of 
airborne supplies from Egypt or North Africa to 
Yugoslavia, for they lacked suffi cient range when 
heavily laden. Hence even the gradual emergence 
of a dedicated RAF transport fl eet in 1941, largely 
equipped with Dakotas, did not solve the problem 
of supplying the Yugoslav resistance.

In fact, the only aircraft capable of supplying 
Yugoslavia from the Middle East were the larger 
multi-engined bombers. Suitably converted 
medium bombers such as the Wellington were just 
capable of bringing agents and some stores from 
Egypt or North Africa to southern Yugoslavia. But 
only the newer four-engined bombers promised 
to provide the combination of both range and 
lift needed to convey supplies to the region as a 
whole.12 Inevitably the demand for such aircraft 
was very high. In northwest Europe Bomber 
Command represented the sole means by which 
Britain could wage war directly against the 
German homeland. But the Command was too 
small to execute this role effectively in the fi rst 
years of the war and lacked suffi ciently capable 
aircraft.13

In 1942 the large-scale production of new four-
engined bombers such as the Lancaster and 
Halifax at last offered Bomber Command the 
enhanced capability it needed to expand the 
strategic offensive against Germany. But a range 
of commitments — Coastal Command, the 
Middle East, operations against French docks 
and harbours — continued to limit the number 
of aircraft available for strategic bombing.14 

Understandably, then, the Command did not take 
kindly to proposals that its all-important heavy 
bombers should be made available for SD.15 The 
RAF and the clandestine organisations found 
themselves in direct competition for the same 
equipment. The RAF consistently opposed the 
diversion of aircraft to SD on the grounds that 
Bomber Command’s operational capability would 
be impaired, while SOE maintained that they 
could not fulfi l their directives from the Chiefs of 
Staff (COS) unless the necessary transport aircraft 
were made available.16 It should be noted at this 
stage, however, that SOE’s founding directive 
envisaged only a fairly limited role for them and 
insisted that their plans should be kept in step 
with the general strategic conduct of the war. In 
other words, while irregular warfare had a vital 
role to play, SOE’s activities should ultimately 
complement and certainly not impede the broader 
prosecution of hostilities. Moreover the directive 

A Halifax drops supplies to the partisans  
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was largely concerned with limited scale sabotage 
and subversion operations of a type likely to make 
far more restricted demands on air transport than 
the supply of guerrilla armies.17

As SD missions were usually confi ned to moon 
periods, it seemed at fi rst that there might be scope 
for aircraft and crews to be shared in any given 
month, so that they undertook SD sorties during 
moon periods and afterwards resumed routine 
fl ying.18 But SOE and SIS soon began to demand 
the permanent allocation of aircraft to SD, for the 
temporary reversion of aircraft and trained air 
crew to normal duties often placed their operations 
in jeopardy. Expert SD air crew might be lost 
during bombing operations, while aircraft might 
become unserviceable or due for major inspections 
when they were required for SD missions. Less 
time would be available in non-moon periods for 
training.19

The provision of SD aircraft fi rst became an issue 
in the summer of 1941 in connection with SOE 
plans for operations in northwest Europe, at a 
time when there was still only one fl ight of aircraft 
allocated to SD in Britain.20 But the focus of the 
debate then shifted to the Mediterranean. During 
the later months of 1941 it became clear that a 
substantial resistance movement had emerged in 
Yugoslavia. SOE and SIS immediately sought to 
establish contact with these forces, and demanded 
air transport for the infi ltration of both agents and 
supplies.21

The RAF’s inability to respond is graphically 
illustrated by one particular fi asco involving 
early SIS proposals to mount air operations from 
Malta and Egypt. In September 1941 SIS advised 
the Minister of State in Cairo of their interest in 
mounting clandestine air drops into the Balkans 
from Malta, and in ‘dropping or parachuting 
personnel, stores and pamphlets . . .  from Egypt 
to Greece, Crete, [and] Yugoslavia’; they also 
envisaged ‘landing or collecting agents and stores 
off enemy coasts’ employing fl ying boats or sea 
planes. They were hoping to base two aircraft 
in Malta and two in Egypt for these purposes.22 
In the absence of suitable British seaplanes or of 
land-based aircraft, the RAF rather improbably 

assigned four Heinkel 115 seaplanes (formerly the 
property of the Royal Dutch Air Force) to Malta 
for SIS operations. The fi rst was lost on only its 
second fl ight, while the second was destroyed at 
its moorings during an air raid in February 1942 
without fl ying a single sortie, and neither the 
third nor the fourth ever reached Malta.23 Four 
converted Whitley bombers positioned in Malta to 
supply the Yugoslav resistance suffered a similar 
fate.24

By the beginning of 1942 the fi rst British fi eld 
offi cers to reach Yugoslavia (who were infi ltrated 
by sea) had joined the Chetniks. 

parachute-dropped supplies
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This was important, because 
airborne supplies could 
not commence until Allied 
liaison offi cers were located 
in the fi eld. Field offi cers 
were required to identify 
and prepare drop zones and 
landing grounds, to organise 
reception committees, to relay 
resistance requirements to 
headquarters, and to manage 
the distribution of stores. 
Their presence encouraged SOE to develop more 
ambitious plans for supporting the Chetniks, 
which were reinforced by a plea for assistance 
from the Yugoslav government-in-exile, then 
located in London.25 The Air Staff recognised the 
importance of providing at least some assistance 
to the Chetniks. As the Air Ministry’s Deputy 
Director of Plans remarked: “Surely this is a golden 
opportunity to help ourselves and our Allies, 
to worry the Hun, and to give encouragement 
to other small nations now under German 
domination.”26 Soon afterwards, too, the COS 
issued a new and more expansive directive to SOE, 
which specifi cally tasked them with ‘organising 
and co-ordinating the action of patriots in the 
occupied countries’, although insisting that they 
should ‘avoid premature large scale risings of 
patriots.’27

Yet the precise role of the Yugoslav insurgency 
within Allied strategy was not defi ned, and the 
scope for supplying the Chetniks in any case 
remained very limited. The Air Staff eventually 
decided to form an SD Flight of four Consolidated 
B-24 Liberators within 108 Squadron (based 
at the Nile Delta), known as X Flight. X Flight 
would afterwards shoulder virtually the entire 
burden of the SOE and SIS infi ltration and 
supply programmes to Yugoslavia and other 
Mediterranean countries until the spring of 
1943. Enemy air defences were not particularly 
effective in the Yugoslav theatre; only 18 SD 
aircraft were lost there throughout the war.28 
But SD missions had still to be conducted at 
night, and were only fl own nightly in moonlit 
conditions. Their success was dependent on 
highly accurate navigation — by map-reading 

and dead reckoning — and good visibility: 
many operations were aborted because aircraft 
failed to locate their reception committees, 
or because of adverse weather, particularly 
between October 1942 and March 1943, and 
serviceability also became an increasing problem. 
The aircrew of X Flight discharged their duties 
with extraordinary courage, determination 
and skill; they deserve a history of their own. 
But they could only provide the most limited 
and ineffectual support to the Chetniks.29 Any 
hopes of enlarging the SD Liberator force were 
frustrated by the burgeoning global demand for 
the aircraft — from the USAAF, from Coastal 
Command (Liberators played a crucial role in 
the Battle of the Atlantic), and from the RAF 
Commands in both the Middle East and Far East, 
which required them for conventional bombing 
operations.30 Nor was it possible to supplement 
or replace the Liberators with British-built 
Halifax bombers for many months, as a number 
of serious teething troubles with the aircraft had 
to be resolved before it could be considered for 
overseas service.31 The Lancasters were of course 
all required for Bomber Command. Not until 
October could the Air Ministry offer to provide 
six converted Halifaxes to augment the Liberator 
fl ight, but their arrival was delayed until 
February 1943, and their fi rst operational sorties 
were only fl own in March.32

The volume of supplies reaching the Chetniks 
remained small, then. But it is far from certain 
that a more ambitious supply programme would 
have furthered the Allied cause signifi cantly 

partisans and civilians are evacuated from Yugoslavia
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during 1942. Indeed the winter of 1942 produced 
a crisis in British policy towards Yugoslavia and 
a serious split within SOE, as doubts emerged in 
their Middle East section concerning Mihailovic’s 
commitment to fi ghting the Axis. By January 1943 
there was mounting evidence that his forces were 
not engaged in very active resistance, and there 
were even indications that they were collaborating 
with the Italians. Large numbers of enemy troops 
were being held in the region, but the principal 
source of resistance was the Partisan movement in 
north-western Yugoslavia, which was not as yet in 
contact with the Allies, and which consequently 
had received no supplies at all.33 There was no 
question at this stage of abandoning Mihailovic 

completely. Much of the SOE hierarchy continued 
to favour the Chetniks over the Partisans, and in 
any case it was the declared policy of the British 

government to support him. But there was an 
obvious case for backing the Partisans too. So 
SOE began tabling demands for still more aircraft, 
arguing that an increase in supplies would enable 
Mihailovic to contemplate more overt resistance, 
and give much needed assistance to Tito’s 
followers. Their Middle East staff were able to 
present proposals to this effect directly to Churchill 
when he visited Cairo in January 1943.34

The changing Allied perception of Yugoslavia’s 
resistance groups did not in itself lead directly to a 
decision to enlarge the air supply programme. Of 
greater importance were broader developments 
in the Mediterranean and beyond, which created 

a more tangible 
strategic rationale for 
Allied intervention 
in Yugoslavia. By the 
beginning of 1943 the 
desert war was moving 
west, the conclusion 
of the North African 
campaign was in sight, 
and the Allies were 
devising new strategies 
for opening a second 
front in mainland 
Europe. Following the 
Casablanca conference 
in January 1943, 
plans were drawn up 
for the invasion of 
Italy through Sicily 
(Operation ‘Husky’). 
The implications of 
Operation ‘Husky’ for 
British policy towards 
Yugoslavia were indeed 
profound. At the grand 
strategic level, Stalin 
was infuriated to learn 
that there would be 
no Anglo-US landings 

in France in 1943. Hence, for reasons of Alliance 
cohesion, Churchill now looked to encourage 
resistance activity in south-east Europe in the hope 
of drawing Axis forces away from the eastern 
front.35 At the same time it seemed likely that 

A Halifax drops supplies to partisans

Large numbers of enemy troops were being held in the region, 
but the principal source of resistance was the Partisan 
movement in north-western Yugoslavia
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the Allies’ progress in Italy could be materially 
assisted by the presence of a large, capable and 
active resistance movement in adjacent areas. 
Thus, as a direct result of the decision to launch 
‘Husky’, the north-western Yugoslav territories of 
Croatia and Slovenia assumed a new signifi cance 
in Allied thinking. Both bordered Italy, while 
Slovenia additionally shared a common frontier 
with Austria. The region was also vital to Axis 
communications across south-eastern Europe.36

The Partisans were known to be responsible for 
virtually all resistance activity in Croatia and 
Slovenia.37 Churchill therefore decided that it 
was vital to establish formal contacts with Tito’s 
movement, and simultaneously sought to increase 
the volume of airborne supplies to the Yugoslav 
resistance as a whole. A powerful triumvirate 
consisting of the Prime Minister, the Foreign 
Secretary, and the Minister of Economic Warfare 
(who controlled SOE), now began to press the Air 
Staff very hard to provide more heavy bombers for 
SD in the Mediterranean.38

In February 1943 the Chief of the Air Staff, Air 
Chief Marshal Sir Charles Portal, agreed to 
provide an additional four Halifaxes, bringing 
the total SD fl eet in the Middle East to 14 aircraft 
— a single squadron now numbered 148.39 The 

reports recently received on the Partisans clearly 
infl uenced this decision; presumably the Air Staff 
expected that by providing four more Halifaxes, 
which were capable of reaching Greece and 
south-eastern Yugoslavia, they would give SOE 
more scope for using the Liberators — boasting 
superior endurance — over the Partisan territories 
further north. Yet the situation was soon made 
more complicated by a further COS directive to 
SOE, tasking them to encourage resistance activity 
further east, particularly in Greece, to bolster 
Allied deception operations designed to divert 
German attention away from Sicily and Italy.40 
Reviewing the situation in Yugoslavia, the COS in 
the meantime upheld the existing Allied strategy of 
supporting Mihailovic, and although they decided 
to send agents to make contact with the Partisans, 
a decision on whether to despatch supplies to 
Tito was deferred until they had reported.41 This 
came as music to the ears of those senior SOE staff 
who were determined to maintain Allied backing 
for the Chetniks. In April they duly presented a 
further request for aircraft to the COS, claiming 
that the Chetniks controlled around 100,000 troops, 
a number that ‘could be increased to 250,000 if 
arms, equipment and British staff offi cers could be 
delivered in suffi cient quantities . . . SOE’s inability 
as yet to supply the resistance groups in Serbian 
territory with a reasonable proportion of arms and 

Squadron Dakotas in Italy
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equipment they demand has so far prevented the 
establishment of a controlling Allied infl uence 
over General Mihailovic’. Six of their 10 Halifaxes 
were to be used to supply the Greek resistance, 
leaving the remaining four for Mihailovic. But the 
serviceability of the four ageing Liberators was 
now said to be so low that no signifi cant airlift 
capacity was left for the Partisans.42

The Air Staff hesitated once more. By this 
time they were clearly coming to suspect 
that the fulfi lment of apparently limited SOE 
requirements was only serving to encourage 
demands for still more aircraft. They might also 
have been forgiven for questioning whether 
additional aircraft were really warranted, given 
the prevailing uncertainties over the internal 
situation in Yugoslavia, the contradictory signals 
being received from SOE, and the fact that, at that 
time, there were still no Allied offi cers with the 
Partisans. But the Air Staff instead — no doubt 
wisely — chose not to immerse themselves in the 
intricacies of Yugoslav politics and clung to the 
broader argument that SOE requirements had to 

be balanced ‘against the strategical background 
of the bombing of Germany and the Anti U-
Boat war’. As the Director of Plans wrote, ‘they 
have reached a position which is, I consider, 
not unreasonable in relation to the strategic 
importance of the U-Boat war and the bomber 
effort’.43 Hence the Air Staff continued to rely on 
the COS’s ultimate stipulation that SOE activities 
should support the broader thrust of Allied 
strategy; in other words they should not divert 
resources from conventional air operations.44 
By 1943 SOE clearly had stronger grounds for 
demanding air resources than they had possessed 
in the previous year. Yet the relative importance 
of their work, compared with more conventional 
military activity, was still not properly defi ned.

In April the fi rst SOE reconnaissance teams 
made contact with the Partisans in Montenegro 
and Croatia, and discovered that they were a 
far larger and better organised force than Allied 
appreciations had hitherto suggested.45 They were 
soon followed by SOE liaison offi cers. As formal 
links with Tito had now been established, as 
liaison offi cers were now in the fi eld, and as the 
Allies now possessed bases in Libya and Tunisia 
– far closer to northwest Yugoslavia than Egypt – 
there was at last more scope for organising an air 
supply programme using British bombers like the 
Halifax. SOE duly renewed their efforts to obtain 
more aircraft. They argued that while supplies 
should still be targeted primarily at Mihailovic, 
closer contacts should also be established with 
the Partisans ‘with a view to encouraging their 
resistance to the Axis’. It was suggested, rather 
optimistically, that if a signifi cant volume of 
supplies could be sent to Yugoslavia the Allies 
would improve their chances of securing the co-
operation of the main resistance movements and 
of co-ordinating anti-Axis activities there.46 Again, 
Churchill was supportive, and on 22 June he 
minuted the COS:

I consider that at least a dozen 
[more aircraft] should be 
placed at the disposal of the 
SOE authorities for this, and 
that this demand has priority 
even over the bombing of 
Germany.47

An injured partisan is off-loaded from a Dakota
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A further 12 Halifaxes were therefore made 
available to form a second Squadron – 624 
Squadron; – and a new Wing, numbered 334 
Wing, was created to supervise SD work in the 
Mediterranean.48 These additional aircraft were 
expected to enlarge the supply programme to 
Yugoslavia to an estimated 150 tons per month 
— an impressive feat, judged by earlier standards. 
But unfortunately those standards were now 
dramatically revised. The Prime Minister declared 
that the despatch of 500 tons per month was 
desirable by September 1943.49 In response the 
Chief of the Air Staff agreed to provide four more 
Halifaxes, and offered to divert to the Middle 
East another 10 that were due for delivery to SD 
squadrons in Britain. He made it plain, however, 
that he strongly opposed the reallocation of further 
aircraft from Bomber Command to SD. “Desirable 
as it may be to maintain and foster SOE activities”, 
Portal wrote, “we must bring the problem into 
focus with the whole strategic picture”.50 It is 
notable that Churchill chose not to press SOE’s 
requirements over those of Bomber Command 
again at this stage.

In August the Quebec conference gave priority 
status to assisting the Balkan resistance movements 
and to the provision of aircraft to supply them. 
Yet throughout the second half of the year weather 
and other constraints limited airborne supplies to 
both the Chetniks and the Partisans to an average 
of only 45 tons per month.51 What this meant in 
terms of supplies to the Partisans alone has already 
been described but it is worth reiterating: in 
optimal weather and moon conditions the largest 
Partisan formation in Yugoslavia could expect 
just one supply aircraft per week in this period. 
In anything other than optimal conditions they 
invariably received nothing. It was against this 
background that a momentous change occurred 
in British policy towards Yugoslavia. In July, 
Churchill decided to despatch his own personal 
emissary to Tito — Brigadier Fitzroy Maclean. 
And although Maclean’s mission employed 
SOE’s operational infrastructure, it was otherwise 
entirely independent and responsible to 
Churchill alone.

After arriving at Tito’s headquarters in September, 
Maclean spent his fi rst months in the fi eld 

gathering information and preparing an infamous 
and decisive report recommending Allied support 
for the Partisans alone, and the abandonment 
of Mihailovic and the Chetniks. Whatever the 
strengths and weaknesses of Maclean’s analysis 
of the Yugoslav resistance (and it remains highly 
controversial to this day), his report must also be 
seen as an attempt to balance limited resources 
and extensive commitments. Far from proposing 
that Tito should become the monopolistic 
benefi ciary of an immense volume of airborne 
supplies, Maclean very sensibly sought to 
concentrate available air transport capacity on 
the resistance movement that seemed most 
likely to contribute to Allied strategic objectives, 
— namely, the Partisans. Not only were they more 
numerous than the Chetniks, and more actively 
engaged in operations against German forces of 
occupation; they were also located in territories 
bordering Italy and the Third Reich itself. By 
contrast, the Chetniks were very largely confi ned 
to Serbia and Montenegro.52 To have continued 
supplying the Chetniks at this time would have  
involved the wasteful diversion of scarce resources 
to an organisation that was both poorly placed and 
disinclined to contribute much to the Allied cause.
Maclean’s report reached Churchill in the second 
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week of November at a time when the Prime 
Minister was again acutely unhappy about 
the air supply situation. Italy’s capitulation in 
September left Yugoslavia’s Dalmatian coast 
largely undefended and it was quickly occupied 
by the Partisans. To Churchill, who had long been 
advocating a forward Allied strategy in south-
east Europe, it seemed that the initiation of a far 
more ambitious programme of support for the 
Partisan insurgency at this time could bring very 
signifi cant dividends, but the opportunity passed 
and by December the Germans had overrun much 
of the coastal area. Churchill was simplistically 
blaming this disappointing reversal on the Allies’ 
failure to keep Tito’s armies supplied when 
Maclean’s report, extolling the merits an enlarged 
pro-Partisan strategy, landed on his desk.53 It 
subsequently accompanied him to the Sextant 
conference in Cairo, with Roosevelt, which in turn 
laid the ground for the Teheran conference with 

both Roosevelt and Stalin.54 The report was also 
considered by the COS in mid-November 1943, 
and Mihailovic received no further Allied supplies 
thereafter.55 Most of the Allied liaison offi cers 
located with the Chetniks were withdrawn early 
in 1944.56

                 *           * *

In the ultimate expansion of the Allied air supply 
programme to Yugoslavia in 1944 it is possible to 
identify many of the themes that have recurred in 
this paper so far. The precise role of the Yugoslav 
Partisan insurgency within Allied strategy was 
now more clearly defi ned than before. At the 
Teheran Conference at the end of November 1943 
it was agreed that all possible help should be given 
to Tito and his followers, the aim being to maintain 
pressure on Germany across Europe in the lead up 
to Operation ‘Overlord’, or in Churchill’s words, 
‘to stretch the enemy to the utmost’.57 Allied 

leaders envisaged increasing supplies of 
arms and equipment, clothing, medical 
stores, and food to the Partisans, and 
commanders were directed to furnish 
whatever air support was considered 
necessary to achieve this aim.58

Yet the issue of prioritisation was still left 
open. SOE duly attempted to translate 
the Teheran objectives into specifi c air 
transport requirements, preparing a 
statement which showed that the 32 
aircraft then available for all Balkan 
operations could deliver a maximum 
of 278 tons of supplies per month. By 
contrast, they asserted that the COS 
had tasked them to supply 680 tons per 
month. Thus, assuming these fi gures were 
correct, more than double the number of 
aircraft then available for SD operations 
in the Balkans was required. It transpired, 
however, that the target fi gures were of 
dubious validity: SOE were ultimately 
forced to admit that they had been 
‘calculated’ from a recent COS directive, 
but the precise basis of their calculations 

is not recorded. Subsequently the Chief of the Air 
Staff yet again emphasised the detrimental effect 

pack horses are loaded into a Dakota
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that the proposed transfer of aircraft would have 
on Bomber Command, then in the most desperate 
phase of the so-called ‘Battle of Berlin’. Although 
he promised a small increase in transport capacity, 
it fell far short of SOE’s requirements.59

Fortunately the pervasive obstacle of range 
— and hence SOE’s problematic dependence on 
converted heavy bombers — was on the point 
of being eliminated once and for all. After the 
Allies landed in mainland Italy they secured air 
bases in the Brindisi area, from which dedicated 
transport aircraft and converted medium bombers 
could easily reach northern Yugoslavia fully 
laden.60 The necessary transport aircraft were not 
immediately forthcoming. Beyond the established 
SD fl eet in the Mediterranean, under the control 
of the C-in-C Middle East, the RAF managed to 
provide one Dakota squadron. A very much larger 
(American) air transport fl eet was controlled 
by the Commander-in-Chief Allied Forces 
Headquarters in the western Mediterranean, but 
this was at fi rst unavailable for SD. The answer 
lay in the unifi cation of Allied command in the 
Mediterranean under SACMED, which was also 
approved at the Sextant conference in November.61 
Some 60 Dakotas from the 62nd American Troop 
Carrying Group were then made available for SD 
in the entire Balkan area, along with 36 Italian 
aircraft. The Dakotas introduced an entirely new 
dimension into air operations in support of the 

Yugoslav resistance, for they were the fi rst Allied 
supply aircraft capable of landing in the fi eld.62

SD operations from Italy to Yugoslavia did not 
start until January and were initially still seriously 
impeded by two factors. The fi rst was the weather, 
which was particularly poor in early 1944;63 the 
second was the small scale of Allied reception 
arrangements. Few additional liaison offi cers were 
infi ltrated into Yugoslavia between October 1943 
and March 1944 so that when, in the latter month, 
really large-scale supply drops and landings 
suddenly became possible, Allied planners were 
unexpectedly confronted by the unpleasant 
realisation that there were not enough trained 
reception personnel in the fi eld.

Partisan headquarters in Croatia provides a perfect 
illustration of the problem. Major Owen Reed, the 
Allied liaison offi cer at the headquarters, worked 
for SIS and was infi ltrated into Croatia in October 
1943 with a two-man team and with instructions 
to work alongside an SOE mission at the same 
location. In November his SOE counterpart left the 
mission, and was not replaced; in January one of 
Reed’s subordinates joined the Partisans and was 
likewise not replaced. Reed was left to represent 
both SIS and SOE at the mission with a staff of just 
two radio operators and, predictably enough, he 
soon found himself massively over-burdened with 
work. This was the situation when, on 14 March 
1944, he received a signal from Italy asking ‘for 
saturation point [of] numbers [of] containers and 

packages, i.e., how many do you 
estimate you can receive [in] one 
night should mass sorties be laid 
on?’  Reed was obliged to point 
out that there could be no mass 
drops to Partisan headquarters 
Croatia until his staff was 
enlarged.64

Poor weather and inadequate 
reception arrangements served 
to restrict airborne supplies to 
the Partisans to an average of 
just 84 tons per month in the 
fi rst quarter of 1944.65 But then 
the weather improved and 
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more Allied personnel were sent into the fi eld. 
A formal British military mission to Yugoslavia 
assumed the role hitherto played there by SOE 
and, as the mission was staffed by regular soldiers, 
the pool of manpower available for deployment 
as fi eld liaison offi cers increased substantially. As 
a result, the few Allied missions already located 
with the principal Partisan headquarters could be 
augmented by sub-missions attached to smaller 
formations. The RAF also became involved in 
reception provisions. The Balkan Air Terminal 
Service (BATS) sent specially trained personnel 
into Yugoslavia to help fi eld offi cers with the 
location, preparation and operation of landing 
strips.66 Large-scale daylight supply missions with 
fi ghter escorts began at the end of March, allowing 
available aircraft to be utilised throughout the 
month for the fi rst time. Such missions became 
the norm in June after Allied air strikes against 
German airfi elds around Zagreb virtually 
eliminated the Luftwaffe as a fi ghting force in 
the region.67

Against this background, the second and third 
quarters of 1944 witnessed a spectacular rise in the 
volume of supplies reaching the Partisans: between 
900 and 1,000 tons of stores per month were 
delivered throughout this period. There were mass 
drops and mass landings, which also provided the 
opportunity to evacuate vulnerable personnel — 
the wounded, women and children. During these 
six months nearly 13,000 people were brought out 
by air from Yugoslavia. So it was that air support 
to the Yugoslav resistance at last came to fulfi l the 
most optimistic aspirations harboured by Churchill 
and the covert organisations since 1942.68

                        *                    *                   *

This paper began by posing the question: why was 
it so diffi cult to supply the Yugoslav resistance 
movements by air? A few answers may now 
be suggested. On the outbreak of the Second 
World War the RAF was poorly prepared for SD 
operations, and more generally for air transport. 
But the scale of wartime SD requirements could 
not reasonably have been foreseen before 1940, nor 
could the demands of SOE or SIS in Yugoslavia 
have been met by a dedicated air transport force 

before Italy’s capitulation in September 1943. 
Until then, only converted four-engine bombers 
could fulfi l this task. Although their large-scale 
production coincided with the growing demand 
for SD aircraft for the Mediterranean in 1942, few 
could at fi rst be diverted from bombing operations. 
Indeed, no British-built heavy bomber was 
allocated to SD in the Mediterranean until October 
1942 and no SD sorties were fl own by British 

heavy bombers to Yugoslavia until March 1943. 
The aircraft available for SD were only gradually 
augmented thereafter. From the fi rst positive 
identifi cation of a Yugoslav resistance movement 
in 1941 through to the establishment of a virtual 
air bridge from Italy to Yugoslavia in 1944, there 

Supplies are loaded into a Halifax
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was a continuous struggle between the covert 
organisations — principally SOE — and the Air 
Staff over the allocation of these aircraft.

In so far as the directives given to Bomber 
Command and SOE were contradictory where the 
allocation of aircraft was concerned, there were 
no obvious rights and wrongs in these arguments. 
However, it is important to remember that SOE 
was originally formed to support British strategy 
by conducting sabotage and subversion in enemy-
occupied territory, and this limited measure of 
their task unquestionably coloured the Air Staff’s 
position in the early stages of the debate; SOE 
was not at fi rst assigned the far more ambitious 
objective of sustaining large guerrilla armies, 
with all the resource implications that implied. 
Even when they broadened SOE’s directive to 
encompass such activities, the COS still did not 
intend that SOE’s work should in any way lessen 
the impact of conventional military operations 
by, for example, diverting much-needed aircraft 
away from the strategic bombing offensive or the 
Battle of the Atlantic. And although the Air Staff 
sometimes appeared to be guarding their resources 
somewhat jealously for bombing and other 
operations, it is also true that SOE periodically 
made demands for aircraft that they were unable 
to employ to good effect. Bad weather, poor 
visibility and inadequate reception arrangements 
in the fi eld all impeded SD operations from Egypt 
and North Africa to Yugoslavia, and delayed the 
initiation of supply sorties from Italy.

The fact is that until 1943 Yugoslavia simply did 
not assume a level of strategic importance to the 
Allies that might have justifi ed the allocation of 
more heavy bombers to SD. Only the decision 
to invade Italy enhanced the importance of 
special operations in this theatre and resulted 
in the provision of more aircraft, after Churchill 
and other senior government ministers brought 
pressure to bear on the Air Staff. At the same time 
it focused Allied attention on the Partisans, who 
were by far the most important resistance force in 
Croatia and Slovenia, close to the Italian frontier. 
But Allied strategic aspirations, notably those 
of Churchill, at fi rst ran far ahead of practical 
possibilities. The numerous constraints already 

described in this paper prevented any very 
signifi cant expansion of Allied supplies to the 
Partisans for almost a year. Throughout 1943 Tito’s 
forces were very largely sustained by weapons 
and ammunition taken from surrendering Italian 
troops following Italy’s capitulation, rather than by 
supplies received from the Western Allies.69

At the end of 1943 strategy at last became more 
closely aligned with operational feasibility. At the 
Teheran conference the Allies agreed to support 
the Partisans (as well as other resistance groups in 
Western Europe) in order to stretch German forces 
to the limit in the months before Overlord. The 
fi rst step towards operational feasibility was taken 
when Allied air bases were established in Italy, 
drastically reducing the distance of SD missions 
to Yugoslavia. Large numbers of transport aircraft 
— chiefl y Dakotas — were then made available for 
SD operations, and ground reception arrangements 
in the fi eld were belatedly expanded. Allied air 
supremacy subsequently permitted continuous 
daylight operations to be conducted when weather 
conditions improved in the spring of 1944. 
Then, and only then, was it possible to deliver 
a signifi cant volume of airborne supplies to the 
Partisans.

Within military circles it is almost a truism to 
say that there is never enough air transport. 
This is partly because air transport resources are 
ultimately fi nite, but it is also because air transport 
has a way of generating its own demand. The 
RAF unquestionably began the Second World War 
with inadequate numbers of transport aircraft, 
but the transport fl eet was steadily enlarged as 
hostilities progressed, and was by 1942 being 
augmented by the very much larger fl eet of the 
USAAF. Yet there was never enough air transport: 
long before specifi c lift requirements had been 
fulfi lled, new and more ambitious plans emerged, 
which required still more aircraft. Some of these 
plans were fully justifi ed by the results achieved 
— for example, the use of airborne logistics to 
support Allied armies during the liberation of 
northwest Europe after June 1944, or to sustain 
Slim’s Fourteenth Army in Burma from 1944 to 
1945. Others — particularly large scale airborne 
operations such as ‘Market Garden’ and Varsity — 
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special operations within overall strategy must 
always be established and agreed at the very top 
level; no room should be left for doubt or dispute 
about the contribution they are required to make, 
relative to conventional military activity. This in 
turn should provide the basis for determining the 
apportionment of resources, air assets included. In 
the Second World War the Allies’ failure to specify 
the relationship between special operations and 
broader strategy until mid-1943 was primarily 
responsible for the friction that characterised SOE’s 
earlier dealings with the Air Staff. Second, the 
experience of the Second World War demonstrated 
that special forces and other covert organisations 
must have at least some dedicated air transport 
facilities — thoroughly prepared in peacetime 
for use in war — and also suggested that these 
facilities are unlikely to be obtained on the 
cheap. To the RAF, with its doctrinal emphasis 
on centralised command, the entire concept of a 
dedicated SD fl eet seemed to imply the undesirable 
division of resources into ‘penny packets’. Air 
Chief Marshal Sir Arthur Harris himself referred 
to the SD squadrons as ‘Mr Dalton’s private air 
force’ 72/73 and Portal often questioned the wisdom 
of assigning aircraft permanently to SD on the 
basis that they spent much of their time parked 
around airfi elds awaiting the right moon periods 
or weather conditions, or the organisation of 
reception arrangements in enemy territory. “What 
is in dispute”, he wrote in April 1942, “is whether 
we can afford to devote their overheads entirely 
to this special task and get no dividend during 
the three weeks in the month when they can do 
nothing.”74 However, as we have seen, experiments 
in re-tasking aircraft during such periods proved 
unacceptable to SOE and SIS for quite legitimate 
operational reasons. The need to maintain at least 
some dedicated air assets for units like the SAS has 
since been accepted by the RAF, but still with the 
caveat that the assets concerned may if necessary 
be re-apportioned elsewhere.75
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Training Robust Warfighters 

for an Agile Air Force

    By Air Cdre Steve Abbott1

The Royal Air Force Future Air and Space 
Concept describes clearly that to succeed 
in the future strategic environment the 

United Kingdom’s air power capability must be 
strategically operationally and tactically agile.  
In this specific sense, agility has four attributes:  
responsiveness, robustness, flexibility and 
adaptability.2  Delivering a tactically agile air force 
is first about people and the training and education 
that they receive.  Regardless of the march of 
technology, warfare, whatever its form, is a human 
endeavour and we will win only if we bring our 
people to the fight with the attitude of mind that 
does not accept second best backed by behaviour 
that sets the conditions for success.  It is the 
training and education that our people enjoy that 
shapes their attitude, conditions their behaviour 
and imbues in them a burning will to win.  

In 1941, Churchill famously remarked that every 
airfield should be a stronghold of fighting airmen 
prepared to fight and die in defence of their 
airfields.  In essence, he recognized that our airmen 

had to be much more than just consummate 
professionals in their particular disciplines.  His 
dictum lives on today in the strap line, Warfighter 
First, Specialist Second.  War fighters are mentally 
agile, physically robust, self-confident leaders 
and followers who trust themselves and their 
comrades.  The task facing the Royal Air Force 
is to train and educate our people such that they 
can meet this exacting standard.  Exposure to 
Adventurous Training, as an essential component 
of our Force Development initiative can achieve 
this.  Experience and rigorous academic research 
demonstrate the validity of this approach.  This 
article will outline the issues we face with our 
recruits, the lessons of history and experience, 
the practicality of using Adventurous Training, 
its aims, structure, resource commitment and an 
assessment of its perceived value.

The human issues we face
In considering the demands of life in the Royal Air 
Force versus those of civilian life, we can identify 
that it is more than just an issue of organizational 
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These people are often very young, the oft-
maligned ‘youth of today’.  Some key statistics 
defi ne this population.  The average 18-year-
old today has 10 times the disposable income 
of his and certainly her, counterpart of 1960.  
However, this group does not achieve fi nancial 
independence until the age of 26, as opposed to 
18 in 1960.  Today, 40% of young people enter 
higher or tertiary education compared to 19% 
in 1960, with all of the consequent inevitable 
challenges to the demographics of the recruiting 
pool.  Today, young people have their imagination 
stimulated and consequently their expectations 
expanded by the big world of television, the 
internet, and newspapers.  These media are not 
necessarily accurate indicators of the real world 
of work.  In consequence, our recruit pool suffers 
a mismatch between expectation and reality.  
However, despite this, young people do still join 
the Service, indicating that that there is still a 
match between their personal ethos and values 
and those that the Service espouses.  We can state 
with confi dence to any recruit that the Royal Air 
Force offers early fi nancial independence, security, 
social structure, support and most importantly, 
identity.  The organization clearly meets the 
individual need.  The challenge is to determine 
how we train and educate the individual to meet 
the needs of the Service where operations are 
expeditionary in nature, Joint with the Royal 
Navy and Army, invariably combined with multi-
national Allies and where ambiguity in terms of 
the roles to be performed is the norm.  The key 
issue that faces all Servicemen in modern warfare 
is ambiguity, the paradigm of the ‘3 block war’, 
that shifts between combat, peace keeping, peace 
enforcement and humanitarian assistance in no 
time at all. Yet many of today’s young recruits 
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culture.  Culture undoubtedly serves an 
important purpose but there are also real practical 
differences.  In the Royal Air Force — a fi ghting 
service — an individual’s specialist technical skill 
be it aircrew, caterer, engineer, logistician, must be 
capable of being applied in the context of a war 
fi ghting environment.  For example, the Royal 
Air Force movement team that carried out the 
offl oad, refueling and dispatch of transport aircraft 
on a blacked-out airfi eld under artillery attack in 
Kabul in April 20023.  Equally, all of our people 
are required to undertake tasks that fall outside of 
their primary trade such as guarding or convoy 
support.  Again, to use an example from recent 
operations in Kabul, when a dozen Royal Air Force 
fi refi ghters faced up to a hostile crowd of over 
300 people to rescue two individuals in danger of 
being beaten to death4.
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lack any real experience of the hard mental and 
physical challenge this paradigm demands.  Their 
expectations are all too often media based; their 
exposure to risk conditioned by the Playstation 
environment of unlimited energy and immortality.  
The Service requires them to substitute this 
vicarious experience for the real life environment 
and it needs them to do so quickly.  Moreover, it is 
not just a recruit training issue.  All of our people 
must be able to operate in small adaptable teams in 
environments of increasing complexity and risk. 

So why Force development (adventurous) 
training?
It is a truism that those who ignore the lessons 
of history are doomed to repeat them.  Societies 
throughout history have identified and overcome 
this challenge before.  Throughout human 
history, all societies have embraced adventurous, 
physically and mentally demanding ‘rites of 
passage’.  Plato believed that we develop ‘the 
virtues’ through active experience and exposure to 
risk.  Yet the paradox is that modern British society, 
and in particular its educational system, is more 
risk averse than at any other time in our history.  A 
training gap exists for the modern Royal Air Force.  
The solution the Service has chosen to follow 
and needs to develop further has its roots in the 
school of progressive and experiential education; 
an area principally influenced by the thinking and 
teaching of Kurt Hahn.  Crucially, we can identify 
a defining moment when the modern use of 
adventurous activities as training media emerged, 
specifically, the story of how the Battle of the 
Atlantic in World War II led to the establishment of 
the Outward Bound Movement.  

Lawrence Holt, a shipping magnate, identified 
a problem. Young Merchant Navy seaman of 
the Blue Funnel Shipping line suffered lower 
survival rates post a U-Boat attack than their older 
comrades.  He approached Kurt Hahn seeking to 
redress the issue.  Hahn derived an experiential 
solution that used adventurous activity to equip 
young sailors with real life experiences that 
would help to build up their mental and physical 
resilience.  The first Outward Bound programme 
was run at Aberdovy in 1942.  Outward Bound 
derived its motto ‘to serve, to strive and not to 

yield’ from Tennyson’s poem Ulysses — ‘The 
Hero’s Journey’.  Hahn called Outward Bound the 
‘moral equivalent of war’.  His words resonate 
today:

“There is more in us than we know. If we can be made 
to see it, perhaps, for the rest of our lives we will be 
unwilling to settle for less.”5 

An essential tenet of the Outward Bound 
experience was that it should not be directive or 
dictatorial.  The concept was and still is to develop 
free thinking, resourceful individuals with a high 
degree of social awareness and responsibility.   
Again, Hahn’s words resonate:

‘It is the sin of the soul to force young people into 
opinions — indoctrination is of the devil — but it 
is culpable neglect not to impel young people into 
experiences.’6

In the Service, our task is to kindle the spirit of 
adventure with its components of physical and 
mental resilience and risk-taking by providing 
opportunity — the crucial step forward. The 
Royal Air Force approach to Force Development 
(adventurous) training reflects this and it has also 
been influenced by and developed through the 
schools of experiential education and humanistic 
psychology.  There has been continuous 
programme development ever since the Royal Air 
Force opened its first specialist-training centre at 
Grantown on Spey in 1971.  

Established educational theory has identified 
that adventurous training plays an important 
role in educating and training people.  In terms 
of experiential education, David Kolb defined a 
four-stage learning cycle: concrete experience, 
reflective observation, abstract conceptualistion 
and active experimentation.7  The United Kingdom 
educational system and importantly, much of Royal 
Air Force specialist training concentrates upon 
only two of these: abstract conceptualisation and 
active experimentation.  Adventurous training 
programmes use all four, which makes them both 
effective and memorable.  In terms of humanistic 
psychology, the Service is increasingly turning to 
the concept of learner centred education, versus 

It is a truism that those who ignore the lessons of 
history are doomed to repeat them
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system centred.  In such a humanistic 
approach, the acceptance of personal risk 
and responsibility in an environment of 
mutual respect is fundamental.  It is clear 
that such an outcome is wholly in tune 
with the core values of the Royal Air Force 
Respect, Integrity, Service and Excellence.

Service personnel engaged in adventurous 
training also gain health and well-being 
benefi ts form undertaking such activities.  
Even modest bouts of adventurous 
activity provide psychological advantages.
The least fi t gain the most advantage 
from inactivity to modest activity in the 
outdoor environment.  Moreover, the 
psychological benefi ts of exercise (stress 
reduction, enhanced mood, improved self-
esteem and self-confi dence) are greatly 
enhanced if completed through the wilderness 
experience.

The practicality and aims of Force development 
(adventurous) training
Adventurous training provides an exceptional 
experiential training environment.  Activities 
are easily tailored to develop, promote and 
test leadership, team dynamics and personal 
development.  The medium makes it relatively 
simple to engineer variable outcomes for differing 
individuals within the same programme and in a 
resource constrained environment.  Adventurous 
training activities are easy to organize at varying 
levels of complexity and are relatively inexpensive 
when compared to other aspects of technical and 
operational training.  In addition, adventurous 
training provides practical training in military 
skills alongside its core life skills training, such as 
fi eld living, navigation, self-management and a 
minimalist attitude leading to personal resilience.  
It is worth noting that minimizing the deployed 
footprint in expeditionary operations is a problem 
currently uppermost in the minds of military 
planners.  The degree of support required by our 
people in adverse environments can even infl uence 
the decision to commit or not.  British Servicemen 
have long rejoiced in the epithet the ‘Flintstones’ 
amongst our Allies for their ability to do more and 
live with less.

RAF Force Development through the medium of 
adventurous training has the following aims:

Leadership Training. The use of real scenarios 
with demonstrable consequences that involve 
the management of live risk and ambiguity.  In 
addition, we seek the development of or leaders’ 
conceptual skills, those of judgment and creativity.

Team Development. An understanding of team 
dynamics and team performance in a testing 
environment requiring a resourceful and collective 
approach.

personal Development. The challenging 
of individual perception and behaviours to 
realise personal potential.  In addition, the 
development of ‘human factor’ skills relevant to 
the Service:  resilience, self-awareness, self-effi cacy, 
communication skills, determination, courage, 
resourcefulness, humility, followership and social 
responsibility. 

The training structure
The Royal Air Force structures the use of 
adventurous training as a medium in two ways:

1. Formal Training. Formal Training involves 
the use of specifi c syllabi for specifi ed Phase One 
(recruit) and Phase Two (specialist trade) courses.
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Initial Officer Training delivers two of its 
leadership phases through adventurous training.  
The first is a self-awareness week (before you lead 
others, you must lead yourself) run in Snowdonia.  
The second is a week of applied leadership 
(the Hero’s Journey) based upon an extended 
self-supported expedition through the Scottish 
highlands.

Royal Air Force personnel undertake a resource 
and initiative training course during their Phase 2 
specialist training.

2. Informal Training. Service Force Development 
training, a command led activity, aims to develop 
operational capability beyond the confines of trade 
specific training.  It uses adventurous training in its 
leadership, ethos and collective training domains.  
In addition, the Service runs a partially public 
funded scheme to encourage personnel to organize 
and undertake adventurous training activities on a 
voluntary basis.  

Resource commitment
The primary Service commitment to Force 
Development (adventurous) training is through 
its specialist, uniformed, Physical Education 
specialization.  There are 122 formally qualified 
Adventurous Training Instructors throughout 
the Service.  Forty are employed at three Force 
Development Training Centres: Crickhowell, 
Grantown on Spey and Fairbourne.  These 
centres offer 3,500 spaces per year for five-day 
training programmes. In addition, individuals 
throughout the Service can acquire adventurous 
trainings qualifications in specified disciplines on a 
voluntary basis.

The development of the uniformed instructor 
cadre has been crucial to the success of our training 
strategy.  The role of the instructor/facilitator is 
integral to effective delivery.  They are able to 
provide both the adventurous training experience 
and the vital contextual link to the operational 
environment.

 British Servicemen have long rejoiced in the epithet 
the ‘Flintstones’ amongst our allies for their ability 

to do more and live with less
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The Royal Air Force enjoys signifi cant advantages 
over civilian providers of this style of training, 
albeit direct comparison is diffi cult.  Our pool of 
programme leaders are already formally trained 
Physical Training Instructors — our Physical 
Education specialization.  This Branch enjoys a 
good retention rate justifying the investment in 
each individual instructor’s adventurous training 
skills.  We are thus able to fi eld an instructor 
cadre that has both the technical competencies 
and coaching skills to deliver the desired level of 
physical challenge and conceptual depth.  Such 
training takes some years to acquire and both 
the qualifi cations and practice are continuously 
benchmarked against the requirements of the 
Adventurous Activities Licensing Authority and 
the Adult Learning Inspectorate.  Signifi cantly, 
many of our training interventions occur whilst 
our personnel are in the formative stages of their 
training.  This affords a unique opportunity to 
imbue a strong sense of our Service values and 
our culture.  At an impressionable period in the 
development of our people, the instructor cadre — 
air minded and operationally experienced —
provides exemplary role models.  

In addition to this, each station in the Royal Air 
Force deploys a Force Development Squadron, 
which promotes the concepts described at unit 
level.  Station commanders are subject to a 
performance indicator that requires 15% of 
their personnel to undertake some form of 
adventurous training each year.  This is 
commonly exceeded.

perceived value
No military activity today is immune from the 
most rigorous and regular scrutiny to confi rm 
its continued relevance.  Force Development 
(adventurous) training has been extensively 
researched from a variety of perspectives: 
corporate, educational, therapeutic and military.  
Some key fi ndings for the service have looked at:

psychological Resiliency. Neill and Dias8 showed 
that in the face of stressful events, the existence of 
a social support group could have a positive effect 
on individual resilience.  The practical testing of 
this factor, through experiencing an adventurous 
training programme, leads to a transferable belief 

in self-effi cacy and the team unity.

Longevity of Training Outcome. Hattie et al9 
demonstrated that there was a signifi cant longevity 
of benefi t from the outcomes of adventurous 
training compared to non–experiential and indoor 
based programmes.  During Operation FINGAL 
in Kabul, it is worth recording that the fi ve key 
executives in the Royal Air Force deployed 
operating base command chain had enjoyed regular 
exposure to adventurous training.  One had been 
commended for his bravery and leadership during 
the rescue of an injured climber on an expedition to 
climb Mount Acongagua in Chile.

Aggregating a wealth of published research 
reveals the following potential benefi ts from Force 
Development (adventurous) training:

psychological Sociological practical physical

Self-concept Respect for 
others

Leadership Fitness

Confi dence Group 
cooperation

Problem 
solving

Skills

Self effi cacy Communication Value 
clarifi cation

Strength

Actualization Behaviour 
feedback

Field skills Coordination

Well-being Compassion Improved 
academics

Catharsis

Personal testing Friendship   Exercise

Belonging Balance

However, perhaps the most powerful assessment 
of the training value comes from the Servicemen 
and women who have undertaken this training.  
These are our war fi ghters; they are being tested 
daily in Iraq, Afghanistan, Sierra Leone and the 
Balkans to name but a few of the world’s hot 
spots.  The mental and physical agility to cope in 
adversity is vital, as is the discipline and restraint 
demanded by what General Rupert Smith has 

Environmental
awareness
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recently described as the new paradigm in post-
industrial warfare — war amongst the people.10  
There is overwhelming evidence that exposing 
our Service men and women to rigorous, 
challenging adventurous programmes that by 
design involve signifi cant real physical risk, 
develops the attitudes, behaviours and above all 
the determination to win that marks us out from 
the rest.

“The course was not what I had expected. There was 
a thinking side to all the activities and I thoroughly 
enjoyed the end of the day refl ection sessions.”

“I have found it a valuable experience and an 
opportunity to get involved in a risk environment with 
a team of people I did not necessarily know well.”

“I was surprised at what I was capable of and will have 
more respect for my own abilities and trust in my team 
mates.”

“The activities certainly met their aim of being more 
‘real life’ orientated than a lot of my other RAF 
training.”

“I certainly learned things about myself on the high 
ropes day and I learned how to deal with anxiety in an 
alien environment.”

Notes:
1 The author acknowledges the unstinting support and 
assistance of Sqn Ldr R Clark, OC FDTC Fairbourne, in the 
production of this article.
2 UKFASOC, p2.
3 RAF Leadership Anthology, p.109.
4 op cit p.108.
5 This was one of Hahn’s fundamental aphorisms and a tenet 
that he used as a motto “plus est en vous”. 
6 Address by Dr. Kurt Hahn at the Annual Meeting of the 
Outward Bound Trust on 20th July, 1960
7 Kolb D A (1984) Experiential Learning: experience as the 
source of learning and development New Jersey: Prentice-Hall
8 Neil J T & Dias K L (2001). Adventure education and resilience: 
The double-edged sword. Journal of Adventure Education and 
Outdoor Learning, 1, 35-42
9 Hattie J. Marsh, H. Neil T & Richards G (1997) Adventure 
Education and Outward Bound: Out-of-class experiences that 
have a lasting effect. Review of Education Research, 67, 43-87.
10 Smith, General Sir Rupert, The Utility of Force, (Allen Lane, 
2005).





  41

    By Air Vice Marshal peter Dye

Sustaining Air Power — 
The Infl uence of Logistics on 

Royal Air Force Doctrine

Sustaining Air Power — 
The Infl uence of Logistics on 

Royal Air Force Doctrine

Writing in 1942, Sir Frederick Sykes, the 
fi rst Commander of the Royal Flying 
Corps (RFC) and later Chief of the Air 

Staff, briefl y outlined how the motto Per Ardua 
ad Astra had been selected. Although he noted 
that some thought it bad Latin, he did not choose 
to elaborate on why it was the “best possible 
choice”.1 For Sykes and his contemporaries the 
reasons would have been self-evident. The RFC 
had emerged in the face of institutional hostility, 
inter-Service rivalry, political indifference and 
signifi cant technical and environmental challenges. 
The struggle to master the air — and the language 
of the time continually repeats this combative tone 
— had exacted a heavy price. The ethereal (the 
heavens) had been gained through human (mortal) 
effort. But, there was perhaps an even deeper 
message: the paradox that was the aspirational 
nature of air power and the laborious, sometimes 
mundane and frequently complex arrangements 
needed to support military aviation. Thus, while 
the bravery and dedication of those individuals 
who helped to create the RFC was not in question, 
it was evident that the freedom of the skies (and 
the boundless military potential they offered) was 

in stark contrast to the fragility (often literal) of 
powered fl ight. 

This paper explores how the question of 
sustainability has infl uenced British thinking on air 
power. It explores the often-troubled relationship 
between support activities, particularly logistics, 
and the delivery of military capability. It also 
touches on organisational and cultural issues and 
fi nally it considers how current paradigms may 
change with the increasing focus on effects-based 
operations and the arrival of network-centric 
warfare. 

Sustainability and logistics
Logistics and sustainability are not the same thing, 
although there is sometimes an implication that 
they are. Strictly speaking, sustainability is the 
“ability of a force to maintain the necessary level of 
combat power for the duration required to attain 
its objective”.2 Logistics, as the science of planning 
and carrying out the movement and maintenance 
of forces, clearly contributes to sustainability but 
then so do training, intelligence, planning and a 
wide range of other support or enabling activities 
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that are certainly not embraced by the term 
‘logistics’.

Sustainability is now properly regarded as a 
Principle of War and, while logistic activities 
are hugely important in contributing to this 
core capability they are subordinate to this end, 
together with the associated support strategies 
and organisational arrangements. 

Enabler or impediment?
Military aircraft spend much of their working lives 
parked comfortably on the ground, protected from 
the very elements that they supposedly conquered 
at the turn of the twentieth century. It is not just 
gravity that keeps them there. The cost, complexity 
and effort needed to sustain military aviation 
are considerable. Air forces have learnt how to 
manage these activities by focusing on process and 
organisation, but there remains a suspicion that the 
logistician is as much an impediment as an enabler 
in the delivery of air power. For example, does the 
supply chain drive the machine forward or drag it 
back? Current sentiment seems to prefer the latter 
perspective. The popular press certainly seems 
unable to employ the word ‘logistic’ without the 
juxtaposition of ‘failure’, ‘shortage’ or ‘crisis’. 

These views are neatly encapsulated in Hoffman 
Nickerson’s observation that “Air Power is a 
thunderbolt, launched from an eggshell, invisibly 
tethered to a base”.3 Dramatic effect is balanced 
by a sense of fragility while still leaving one to 
wonder whether the tether should be viewed as an 
umbilical or as a brake. 

Organisational egg or doctrinal chicken?
To address the question of how sustainability has 
infl uenced British thinking about air power we 
need fi rst to confront the conundrum of what came 
fi rst, the doctrinal chicken or the organisational 
egg? The widely used Doctrinal Development 
Model suggests that the process is best seen as a 
continuous loop linking doctrine, output, feedback 
and input. While this may be an entirely adequate 
concept, it does beg the question of what came 
fi rst. My personal view is that logistic processes 
have so dominated the delivery of air power that 
doctrine has largely followed in their wake. This 

is as true today as it was when the Royal Air Force 
(RAF) was created. 

The First world war
On the morning of 7 April 1918, with the airfi eld 
at La Gorgue shrouded in heavy fog and the 
advancing German Army expected shortly, Major 
Chris Draper ordered the burning of all 16 Sopwith 
Camel fi ghters belonging to No 208 Squadron, 
RAF. Two days later, the squadron had relocated 
to Serny, over 20 miles to the west and was 
actively engaged in the continuous air operations 
that sought to halt the German March Offensive 
before it could threaten the Channel ports. As the 
squadron commander later recalled “It says a lot for 
the Supply Depots that we got our full complement of 
20 new machines within 48 hours”.4

This small incident, in a long and intensive 
war, provides some indication of the scale 
and effectiveness of the logistic system that 
underpinned the British air effort on the Western 
Front. The value of the machines burnt at La 
Gorgue represented £5 million at today’s prices; 
yet new aircraft were available almost immediately 
as were the technical personnel, ground 
equipment, spares, fuel, ammunition, vehicles, 
tools, repair facilities and hangarage needed to 
support a frontline squadron.5 

The First World War and its aftermath largely 
shaped the 20th Century. In scale and intensity it 
was quite different from any other war previously 
fought. It was also a confl ict in which technology 
dominated events to an unparalleled degree. John 
Terraine has observed that “the Great War was from 
the beginning the greatest war of technical innovation 
ever fought”, adding that modern wars had become 
— as a war of masses with modern weapons 
sustained by modern mass production — “a matter 
of organisation and specialist skills in all the complex 
areas of logistics”.6

It is arguable that the most complex logistic 
challenge was faced by the air services as they 
sought to realize the potential of air power. Over 
recent years there has been a gradual recognition 
of the immense and sophisticated efforts needed 
to sustain the Western Front, as part of a more 
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balanced and dispassionate analysis of the confl ict. 
The air war has not attracted the same level of 
interest, let alone controversy, even though it 
presaged the great air offensives of the Second 
World War. In fact, there has been a remarkable 
lack of debate about how, in a matter of a few 
years, a pre-war novelty was turned into a weapon 
capable of infl uencing the course of battles and 
ultimately war itself.

Between 1914 and 1918 the air arms of all the 
major belligerents, with the exception of Turkey, 
underwent a revolutionary transformation, but 
none more so than the British Air Services. By 
the Armistice, the RAF possessed 22,171 aircraft 
and boasted a total strength of 274,494 personnel 
compared to the RFC and Royal Naval Air Service 
combined strength of 270 aircraft and 2,073 
personnel on the outbreak of war.7 The RAF also 
possessed, according to the author of a post-war 
study, the most fully developed system of aviation 
supply amongst the Allies.8 

There is some danger, however, in focusing 
just on the gross number of aircraft. It masks a 
fundamental characteristic of air power — the 
high ratio of support to operational activities. If 
the frontline squadrons were the RAF’s cutting 
edge of the spear, the shaft represented the greater 
part of the weapon. Of the 22,171 total, just 6,740 
were assigned to operational duties (including 
the Western Front, Home Defence and Anti-
Submarine activities). Out of these, only 2,896 
could be regarded as effective (11% of those on 
charge: the remainder being in store, in transit or 
under repair.  At any one time a further 10-15% 
were unserviceable, leaving approximately 2,500 
aircraft to be employed on operations. While 
much of the difference is explained by the need 
to hold signifi cant reserves against attrition, the 
number of operational aircraft was unquestionably 
modest compared to the total inventory (Fig 1).9 
The scale of the resources needed to sustain this 
frontline, equivalent to some 200 squadrons in 
1918, was unprecedented. The national effort 
was substantially larger than the total uniformed 
strength of 274,494 implies. When the civilian 
labour involved in aircraft and aero-engine 
production, provision of spares and repair is taken 

into account, the number of personnel required 
rises to around 630,000 (including trainees, 
instructors and support staffs).10 

By the Armistice, the total cost to the nation, in 
materiel and human terms, amounted to the 
equivalent of £200million per year, or 4% of the UK 
GDP. Daily expenditure on the RAF had reached 
over £0.5 million, or 7% of Britain’s total daily 
war expenditure (Fig 2). This was set to rise still 
further with some £165 million of outstanding 
aviation orders, more than half the production 
commitments of the Ministry of Munitions, at the 
time of the Armistice.

The result of this huge investment was the 
production each month of an average of 4,000 
aircraft, 3,900 aero-engines (including those 
repaired or rebuilt), 1,200 pilots and 3,000 other 
ranks. Without this effort, average monthly losses 
of 2,200 aircraft and 3,000 aero engines (written off 
and damaged) and some 800-900 pilot casualties 
would have rapidly curtailed operations.  

The logistic system embracing these varied 
activities had few if any parallels in history. By 
the Armistice, the RAF’s technical inventory 
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comprised more than 50,000 separate line items. 
No business had ever had to manage a stock 
holding of this size or complexity; a challenge 
made all the more diffi cult by the delicate nature of 
much of the equipment and spares involved, rapid 
obsolescence and high modifi cation rates. 

Organisational implications
The First World War demonstrated that sustaining 
an effective air force required signifi cant 
economic and industrial power allied to a large 
and complex support organisation. It is not 
surprising, therefore, to fi nd that the level of 
increase in resources committed to the air services 
was signifi cantly greater than to the Army (Fig 
3). Trenchard’s strategy of the “relentless and 
incessant offensive”11 was only tenable because 
the necessary human and material resources were 
made available. 

It was known before the war that the arrangements 
needed to support military aviation possessed quite 
distinct characteristics. Sefton Brancker described, 
in June 1914, how the diffi culties of maintenance 
were sometimes lost sight of and that the fragility of 
aircraft, the need for repair and large quantities of 
spares together with the diffi culty of supply meant 
that “only a small proportion of the aeroplanes in 
the fi eld will be fi t to take to the air at any given 
moment”.12 In fact, sustainability was a major 
consideration in the decision to standardise on the 
squadron as the basic organisational building block 
for the RFC and, ultimately, for the RAF.13 

Wastage rates were high as a result of accidents 
and low reliability as much as from enemy 
action. This demanded a constant stream of 
replacement aircraft and aircrew. The disparity 
between new production and supply, particularly 
in aero-engines, meant that salvage, repair and 

maintenance made a signifi cant contribution 
to sustainability. Obsolescence, design and 
manufacturing shortcomings and shortages in 
critical equipment meant that a high level of 
modifi cation and rework had to be undertaken in 
the fi eld. A wide range of special equipment, tools 
and a myriad of individual parts and components 
needed to be readily available on the frontline 
squadrons to support these activities as well as 
routine maintenance — under the constant threat 
of a short notice move. The result was an extensive 
ground organisation, employing large numbers of 
skilled and semi-skilled personnel, underpinned 
by a supply chain that stretched from the frontline, 
via the repair depots and air parks, to the factories 
at home.

Aircraft and their component parts largely 
populated the supply pipeline, together with a 
constant fl ow of technical information, spares, 
equipment and personnel. Unlike traditional 
military logistic systems, it was not dominated 
by a one-way fl ow of consumables but by scarce, 
high value items that moved to and from the 
frontline in a constant cycle of replacement, 
salvage and repair.14 As a result, and unlike any 
other arm or any previous army, non-combatants 
greatly outnumbered combatants. This was no 
subtle shift in the balance of roles but a step 
change in the ‘teeth-to-tail’ ratio. Thus, of the 
51,000 RAF uniformed personnel serving in 
France by November 1918, only 8% were classed 
as combatants (pilots, observers, air gunners, 
etc) while the majority, some 29,000 (57%) were 
technicians. By comparison, 896,000 personnel 
(65%) of the British Army were classed as 
combatants (Fig 4).

The other defi ning feature was the balance of 
expenditure between personnel and equipment. 
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During the course of the war more-than 50,000 
aircraft were delivered to the British air services 
of which only 36% remained on charge by the 
Armistice (Fig 5). In 1918, squadron frontline 
establishments were replaced on average every 
two months. Notwithstanding the importance of 
repair and salvage in helping to recycle aircraft, 
aero engines and components, huge sums had to 
be committed to sustain the frontline. Throughout 
the war, between 50% and 60% of the budget 
allocated to the British air services was expended 
on equipment (Fig 6).

In summary, the RAF was created around a 
system of inter-linked and interdependent 
logistic activities, that moved high-value materiel 
continuously backwards and forwards at a 
tempo determined by daily attrition, combat 
operations and technological advances — JFC 
Fuller’s ‘constant tactical factor’.15 It was a 
system unprecedented in both scale and intensity. 
Moreover, the effi ciency and effectiveness of these 
arrangements directly governed the degree to 
which air power’s potential could be realised. In 
this sense, logistics acted as air power’s wet nurse 
and, in so doing, established a dependency that 
has lasted for 90 years.

The creation of the Royal Air Force
Concerns about sustainability also provided the 
catalyst for the creation of the RAF. The political 
imperative for an offensive air strategy and 
secure home defence could only be realised by the 
deployment of substantial national resources and 
closer military-industrial co-operation. The Joint 
War Air Committee formed early in 1916 (and the 
subsequent Air Board) were direct responses to the 
squabbling between the Services over the supply 
of aircraft and engines and the self-evident need 
to set priorities for the allocation of aeronautical 
material. In as much as this established a 
favourable environment for an independent air 
arm, it may be claimed that the RAF was created 
as a structural solution to the wartime problem of 
maintaining an adequate supply of aircraft and 
aviation personnel.

Strategic bombing
The creation of the Air Board and the more 
effective direction of production under 
the Ministry of Munitions saw signifi cant 
improvements in sustainability. The expectation 
of a surplus in aircraft and aero-engine production 
by the end of 1917 led directly to the creation of 
the Independent Force intended to attack military 
and strategic targets in Germany. In the event, the 
full increase in production was not achieved but by 
then the Independent Force had been created 
to employ the notional surplus of men and 
machines. Eventually, some 10 squadrons out of 
the planned 40 were formed. Even if the numbers 
employed fell short of those planned, and the 
operational results lacklustre, the experience had 
a profound infl uence on RAF doctrine. Thus, an 
optimistic view of sustainability in 1917 led to 
the RAF’s fi rst steps in strategic bombing and, 
ultimately, to the Second World War’s combined 
bomber offensive.

The First world war legacy 
I have laboured the point about the interdependence 
of air power and logistics because the nascent RAF, 
at an organisational level, was designed around the 
support arrangements needed to sustain operations 
in war. While there was no ‘lessons identifi ed’ 
process, the central role of logistics in the delivery of 
air power was widely recognised and understood. 
Air Commodore Robert Brooke-Popham, lecturing 
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shortly after the end of the First World War, 
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 effi cient 
channel of supply between depots and squadrons and on 
the sound working of this supply system the effi ciency 
of the Air Force in any theatre of war very largely 
depends.”16

In the years that followed, Trenchard sought to 
construct (literally) an air force worthy of the 
name. The RAF Cadet College and the RAF 
Apprentice School were the most obvious elements 
in this strategy but they were part of a wider 
programme that enshrined a logistic-centric view 
of air power based on a substantial investment in 
support activities. Speaking in 1944, Trenchard 
recalled that:

“When we originally formed the Air Force in those 
days we were told that we were spending all our money 
on bricks and mortar, and on ground staff and ground 
personnel. In fact . . . it was called ‘the Ground Force’ 
and I believe I was myself once described as ‘GOC 
Ground Force’.17 

The importance attached to organisation and 
process was refl ected in the RAF War Manual. 
“Under the modern conditions in which fi ghting 
services are called upon to operate, victory inclines 
to the force which is most thoroughly and effi ciently 
organized.”18 A recurrent theme in pre-war 
planning was the high wastage that war would 
bring. In a paper on ‘Some Problems of a 
Technical Service’ read at the RUSI in 1934 (with 
Air Marshal Sir Robert Brooke-Popham in the 
chair), the author stated that the average life of 
an aircraft in war would be two months — based 
on First World War experience — and that large 
reserves and high production rates were essential, 
underpinned by long preparation and skilled 
repair personnel.19 

Thus, the expansion of the RAF from 1934 
onwards, although overtly dominated by the 
need to match the Luftwaffe’s frontline, also 
sought to provide the resilience needed to fi ght 

a modern war. This was not a policy of quantity 
over quality, although there was some criticism 
— from even within the Service — that there were 
dangers in pursuing the mass-production methods 
employed in the First World War.20 By and large, 
new technology was successfully introduced while 
substantially increasing the size of the frontline and 
the supporting reserves — consuming some 36% of 
the rearmament budget in the process (Fig 7).

The result was a vast array of depots and 
maintenance units, specialising in storage, repair, 
salvage and armament — that had no parallel in 
the Luftwaffe where the doctrine of a short war 
negated the need for investment on a similar 
scale. Thus, over a period of 20 years the home-
based RAF had been transformed from what 
was largely a training organisation based around 
grass airfi elds and temporary accommodation to 
a permanent system of stations and maintenance 
units that would provide the fi ghting platform for 
both defensive and offensive action. 

The impact of this change was deeper than might 
be imagined as it touched on that most intangible 
of issues — ethos and culture. The station became 
not only the key element in the exercise of 
command and control but also a microcosm of the 
Service itself. In this sense, the station occupied 
a very different position to the garrison, shore 
establishment or dockyard. This was refl ected, 
if nothing else, in the status and authority of the 
station commander enshrined, for example, in 
King’s Regulations and the Air Force Act. While 
squadrons were the fi ghting arm, the majority of 
RAF personnel would serve on the strength of a 
station, undertaking the wide range of support 
activities needed to keep aircraft fl ying.
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To shed some light on the differences between the 
Services it is interesting to note that in both 1918 
and 1945 the RAF possessed more airfi elds and 
support units in the UK than frontline squadrons 
(Fig 8). The same could certainly not be said about 
the number of ports and warships or the number 
of garrisons and regiments.

The Second world war
This massive investment in sustainability came 
into its own during the Battle of Britain. The 
disparity in approach to logistic issues became 
clear as the campaign progressed. Fighter 
Command maintained, if not enhanced its frontline 
numbers during the battle while the Luftwaffe 
declined in strength as aircraft availability fell and 
aircraft and pilot wastage rose beyond the supply 
of replacements.

Notwithstanding heavy losses (fi ghter wastage 
reached over 50% per month during 1940) RAF 
reserves continued to grow throughout the war. 
The average number of aircraft in storage in 
awaiting issue to the Metropolitan Air Force rose 
steadily, reaching over 10,000 by 1944, where it 
remained until the end of the war (Fig 9).21 

While some commentators have criticised the 
Allies for employing their signifi cant economic 
and industrial capacity to support a military 

strategy built on brute force, the attritional 
nature of modern warfare and the pace of 
technological development allowed little 
choice.22 It is true that both the RAF and the 
USAAF drew relied on high production rates, 
an extensive supply system and comprehensive 
support arrangements in order to overcome 
signifi cant wastage. However, it is also true that 
this abundance of resources arose from careful 
and detailed planning that drew heavily on what 
had been learnt about sustainability and air 
power in the First World War. Both air forces had 
long recognised that warfare in an industrial age 
demanded supply on an industrial scale.

The closest parallel to Trenchard’s ‘incessant 
offensive’, the combined bomber offensive, was 
founded on a massive industrial effort and a 
world-wide training programme that produced 
suffi cient heavy bombers and crews to maintain 
operations in the face of desperate attrition. During 
the course of the war Bomber Command lost more 
than 74,000 aircrew killed, wounded or prisoners 
of war and 12,330 aircraft to operational and non-
operational causes23 — against a frontline strength 
that reached 4,384 aircraft by May 1945. During 
the course of 1944, 12,295 heavy bombers were 
delivered to Bomber Command — 3,285 repaired 
and the remainder new production24 — a wastage 
rate of 950%.25

The manufacture, modifi cation and repair of 
aircraft had, by 1943, become Britain’s largest 
industrial operation.26 From 1939-1945 over 131,000 
aircraft were produced, compared to 55,000 in 
the First World War. However, the complexity 
and weight were a magnitude greater, as was 
the cost. In 1943 alone, expenditure on new 
production by the Ministry of Aircraft Production 
(MAP) totalled some £800 million (equivalent 
to £83 billion at today’s prices).27 Total wartime 
expenditure on aircraft and related equipment 
exceeded £3,750 million (£385 billion) while the 
capital cost expended in creating the necessary 
industrial capacity amounted to £350 Million 
(£36 billion). Overall, more than 36% of wartime 
defence expenditure28, around 20% of the UK GDP, 
was committed to the RAF, of which some 40-50% 
comprised equipment costs. 
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At its peak, in the summer of 1944, more than three 
million personnel were employed in aviation-
related activities — including 1.7 million in MAP 
and more than one million in uniform (Fig 10). 
This compares to a total employment of 630,000 
in the First World War. In fact, the remorseless 
consumption of labour by the RAF and the MAP 
soon became unsustainable and had to be scaled 
back in favour of the Army and other critical war 
industries.

Nightly attacks by hundreds of heavy bombers 
against targets in Germany and Occupied Europe 
also demanded a sound and secure infrastructure. 
The airfi eld construction programme from 
1939-1945 was Britain’s largest civil engineering 
project since the building of the railways in the 
nineteenth century. A total of 444 new airfi elds 
were constructed in the UK from 1939-1945 at a 
cost of £200 million (£20 billion) and employing 
more than 300,000 men at its peak.29 Roughly 1,800 
airfi elds were constructed world-wide over the 
same period.30 Each airfi eld consumed a vast range 
and quantity of resources, ranging from hardcore, 
concrete and bitumen for the runways, taxiways, 
dispersals and roads to wood, bricks and steel 
for the technical accommodation and hangars. 
Stations — and there were 59 distinct designs 
dependant on functional role31 — also required 
dedicated utilities, water and waste disposal as 
well as extensive storage facilities and domestic 
accommodation. In 1942 more than £145 million 
(£16 billion) were spent on works for the RAF 
compared to just £4 million in 1935, at the start of 
the expansion programme.32

By the end of the war, the RAF frontline comprised 
more than 500 squadrons and 9,250 aircraft. More 
than 10,000 aircraft were in store and 2,200 under 

repair in the UK alone. New aircraft were being 
delivered at the rate of some 2,000 per month. The 
total RAF inventory was closer, therefore, to 23,000 
airframes — a similar picture to that found 40 
years before (Fig 11).

post-war organisational models
While the scale of the effort expended on the RAF 
during the Second World War was impressive, 
every brick laid and ton of concrete poured, 
anchored the Service’s future to its infrastructure. 
Demobilisation and substantial reductions in 
manpower and estate did not alter the emphasis 
on the station as the RAF’s centre of gravity. 
The Cold War, and the decreasing importance 
of expeditionary operations, enshrined this 
perspective, assisted by further infrastructure 
investment to accommodate heavier and faster 
aircraft as well as new roles, such as nuclear 
deterrence.

The early post-war years also saw a succession of 
studies and trials designed to determine optimum 
working patterns and organisational structures. 
This work had commenced during the war with 
research into improving manpower utilisation and 
aircraft availability through ‘planned fl ying’ and 
‘planned servicing’.33 The focus was very much 
about treating operational output as a mechanistic 
process that could be improved using work study 
methodologies.

A similar effort was expended on determining 
best practice in the deployment of station 
manpower and appropriate station structures. An 
experimental station organisation was trialled at 
RAF Tuddenham in 1946.34 One of the aims was 
to relieve the station commander of a mass of 
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administrative work. It was also hoped to weld 
station personnel into a single unit and thereby 
foster a good station loyalty and morale. A related 
study at RAF Binbrook also took place in 1946 
— it is perhaps the more famous of the two trials. 
From this latter study emerged the ‘standard’ three 
wing station structure (Executive, Technical and 
Flying) that has been the foundation of RAF station 
structures to this day.35 The subsequent ‘Benson 
Experiment’, conducted in 1956, sought to address 
a number of detailed process and procedural issues 
largely related to personnel conditions and group 
cohesion.36

The effort put into these studies — in addition 
to related work on squadron structures and 
the management of maintenance (centralised, 
autonomous and semi-autonomous) – was tacit 
recognition that the station was central to how the 
RAF went about its business. They might also be 
seen as ‘legitimising’ the role of sustainability in 
determining the organisation and management of 
the Service. 

While the Cold War reigned, and with 
expeditionary warfare a remote prospect, there 
was little incentive to change structures and 
certainly no challenge to the station’s primacy 
in the organisational hierarchy. Command of a 
station remained the aspiration of every ambitious 
offi cer and was widely seen as a critical test 
of an individual’s ability and career potential. 
The station also loomed large in RAF culture, 
providing the social and domestic focus for the 
wider Service community. It is hardly surprising, 
therefore, that attempts to modify the basic station 
structure or to develop innovative administrative 
and operational arrangements, such as the 
Bentwaters/Woodbridge ‘Twin-Base Concept’ in 
1991, met considerable hostility. 

Expeditionary warfare
RAF organisational structures and their associated 
processes continue to refl ect the arrangements 
developed during the Second World War. The 
emphasis on infrastructure, the heavy investment 
in equipment and the high ratio of support 
to combatant personnel have been defi ning 
characteristics of our Service for nearly 90 years. 

Expeditionary warfare and network enabled 
capability may be about to shift this particular 
paradigm. The End-to-End Logistic Study37, now 
known as the Logistic Transformation Programme 
(LTP), and continuing work on station structures 
offer the prospect of a signifi cant change in 
the way the RAF is organised. Expenditure on 
aviation logistic support and on the procurement 
of aviation and aviation-related equipment 
continues to represent a signifi cant proportion of 
the defence budget. History teaches us that this is 
not an unprecedented position, but, while it may 
prove challenging to reduce substantially the cost 
of sustaining air power, the way the frontline is 
supported will certainly alter in the next few years. 

We will see fewer uniformed support staff with 
some functions no longer carried out at station 
level — and many no longer under the control 
of the station commander. The four lines of 
maintenance and repair that have held good for 
more than 50 years will disappear. The effect will 
be to dilute the status of the station in the overall 
organisation with a greater emphasis on force 
elements as the RAF’s centre of gravity. We may 
therefore need to unpick the ‘Binbrook’ model. 
The diffi culty will be to sustain Service ethos while 
creating a more agile and adaptable arrangement. 
The basic building block in the new construct may 
well be the squadron, if not the fl ight, rather than 
the station. 

There is no doubt that the ‘brute force’ approach 
to logistics is no longer viable. Not just because it 
is unaffordable but because it does not provide the 
fl exibility and responsiveness that network centric 
warfare demands. The logistic problems faced 
in Iraq were less about quantity and quality and 
more about availability. The continuing concern 
about the inability to track individual items and 
the debate about ‘precision-guided’ logistics 
presage fundamental changes in the way that 
supply chains and logistics will be managed in the 
future.38 

We will gradually see a transition from a supply 
chain, built around a hierarchy of organisations, to 
a distributed network that can respond rapidly to 
changes in demand. The LTP echoes this approach 
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although it does not (yet) offer the self-synchronisation 
needed to provide a ‘sense and respond’ network. 

We need to be cautious about what can be quickly 
achieved. After all, the RAF has toyed with serial 
number item tracking for at least 30 years. We 
also have a vast inventory, support processes and 
policies tied to legacy weapon systems. Much as we 
might wish to move from supporting platforms to 
supporting military effect there is a limit to what can 
be done with our older assets.

Although I have stressed the distinguishing 
characteristics of aviation logistics, as compared to 
defence logistics in general, these differences are 
likely to diminish with time as all military equipment 
becomes more complex and support systems more 
sophisticated and interdependent.39 

As warfare moves from the industrial age to the 
information age we will inevitably see a change in the 
nature of logistics. Success will be measured by the 
adaptability of the support organisation rather than 
by its scale or scope. If nothing else, this threatens to 
transform the relationship between air power and 
sustainability that has held sway for nearly  
90 years. 

But, however much we succeed in transforming our 
logistic processes, there will continue to be a tension 
between efficiency and effectiveness. A just-in-time 
philosophy built around a responsive and agile 
supply pipeline, a minimum deployment footprint 
and extensive host nation support, may not always 
provide the resilience needed to sustain military 
capability. 

A final word of warning: we must avoid the 
temptation of believing our predecessors to have  
been somehow less imaginative or more hidebound 
than we like to think we are. The logistic systems 
deployed by the RAF in both World Wars, and 
throughout the Cold War, were more than effective 
— they were winning solutions. We should build on 
this success while seeking better ways to meet today’s 
needs. To my mind, caution and a degree of humility 
are called for rather than a relentless dash for the  
new and untested. Paradigms are rarely ‘shifted’ 
overnight. 
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The most technical arm of the British Army at this time was the Corps of Royal Engineers. They were given the 
responsibility for operating the balloons and in 1878 the first tethered observation balloons were purchased, and balloon 
schools and balloon sections were established. During the next 10 years the balloon sections developed their techniques; 
a section was deployed successfully on an army expedition to Bechuanaland and at the close of the century, a number 
of sections operated with great, even decisive effect, in the Boer War. The use and value of the balloon section as a war 
fighting support unit was now well established
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  By Michael J Dunn

The first units of what is now the Royal 
Auxiliary Air Force were raised in 1925. 
However, 18 years previously, in 1908, a 

little known unit of the Royal Engineers (Territorial 
Force) was formed, becoming the first unit of the 
UK’s reserve forces that was specifically tasked 
with an aviation-related role. The London Balloon 
Company (T) only existed for five years, but, 
during this brief period, its experiences mirrored 
those encountered by many of today’s reserve 
units. The London Balloon Company (LBC) was 
the only Territorial Force balloon company ever 
formed. Prior to 1925, only one other reserve forces 
‘aviation’ unit was ever created. The Hampshire 
Aircraft Parks RFC (T) was established during 
the Great War, from staff at the Royal Aircraft 
Factory, Farnborough and was disbanded in 
1919. The purpose of this article is to describe the 
development of the LBC and the context in which 
it existed.

An Era of military reform 
The formation of the LBC can be set against the 
background of two major factors in the evolution 
of the UK’s armed forces: Haldane’s Army 
Reforms and the evolving emergence of military 
aeronautics in Britain. In 1905, Richard Haldane 
became the Liberal Secretary of State for War, a 
post he held for seven years. During this time, he 
introduced a series of major reforms that helped 
prepare the British Army for the forthcoming 
war with Germany. The reforms included the 
formation of the Imperial General Staff, the setting 
up of the British Expeditionary Force, the creation 
of the Special Reserve and the Officer Training 
Corps, and the improvement of the Army’s 
medical services. They also included the total 
re-organisation of the reserve forces (Volunteers 
and Yeomanry) into the Territorial Force (later to 
become the Territorial Army). The TF was set up 
as a properly structured Home Defence Force of 
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14 infantry divisions and 14 cavalry brigades. The 
TF’s establishment, which included 203 infantry 
battalions and 56 cavalry regiments, was set at a 
maximum strength of 302,000. The TF came into 
existence on 1 April 1908 — a date that marked an 
important step forward in the professionalism of 
Britain’s reserve forces.  Specialist support units 
such as the LBC were raised in order to give the 
TF a properly balanced force structure. This was 
a period of renewed public interest in Britain’s 
reserve forces. This was a time when serious 
consideration was given to how best they should 
be organised and employed in support of the 
country’s relatively small regular forces.

Military ballooning
In 1908, military aviation in the UK was still in 
its infancy and ballooning was very much the 
focus of British military aeronautics. The design 
and operation of military balloons by the British 
Army in the fi rst decade of the 20th century was 
based very largely on the experience built up in 
South Africa. Balloon sections were mobile units, 
able to operate close to the front line.  Units could 
follow the line of advance by towing their infl ated 
balloon. A captive balloon was fi xed to a steel 
cable attached to a manually-operated winch, 
mounted on a horse-drawn, GS wagon. The wagon 
also carried the defl ated balloon, plus ancillary 
equipment. Hydrogen was stored in heavy, steel 
cylinders that were carried on specially modifi ed 

wagons. In the fi eld, hydrogen was manufactured 
by the zinc-acid process. However, this task was 
not the responsibility of the balloon sections. 
Military balloons varied in size but the 10,000cu ft 
balloon was typical. They operated at heights of 
1,000-1,500, in winds up to 25mph. Their role was 
primarily observation, but it was soon extended 
to include spotting for artillery. Communication 
was initially by dropped messages. However, a 
telephone link was later incorporated with the 
balloon cable and communication became two-
way and immediate. When conditions were right, 
two observers could be carried. Good map reading 
and drawing skills, plus powerful binoculars and a 
plentiful supply of coloured pencils, were essential 
tools for these aeronauts.

The early years of British military ballooning
Following the use of balloons by the US Army in 
the American Civil War, an interested group of 
British Army offi cers started to experiment with 
hydrogen-fi lled balloons.  Over the next quarter 
century, British military aviation began to evolve. 
Although offi cial interest was limited, in 1878, 
the Army Balloon Equipment Store was set up 
at Woolwich. The unit was part of the Corps of 
Royal Engineers and came under the control of 
the Director of Fortifi cations and Works. Captain 
J L B Templar, of the Middlesex Militia, was 
appointed as its instructor and over the next 25 
years he became instrumental in the development 
of ballooning within the British Army. The British 
Army fi rst used observation balloons operationally 
during the Bechuanaland (1884) and Sudan (1885) 
campaigns. In 1890, a permanent Balloon Section 
of the Royal Engineers was formed, together 
with the Balloon Depot and Factory and, in 1892, 
the School of Ballooning was established. The 
fi rst successful, more general operational use of 
balloons was during the Second Boer War (1899-
1902). Three balloon sections were deployed to 
South Africa and participated in many actions.  No 
1 Section took part in the Battle of Magersfontein, 
No 2 Section was besieged throughout the Siege 
of Ladysmith and No 3 Section formed part of the 
force that relieved Mafeking. Their successes lead 
to a wider acceptance of the view that balloons 
could make valuable a contribution to the conduct 
of modern warfare. 
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Military balloons varied in size but the 10,000cu ft balloon was typical. They 
operated at heights of 1,000-1,500ft, in winds up to 25mph. Their role was 
primarily observation

Balloon sections were mobile units, able to operate close to the 
front line.  Units could follow the line of advance by towing 
their infl ated balloon. A captive balloon was fi xed to a steel cable 
attached to a manually-operated winch, mounted on a horse-
drawn, GS wagon



In 1902, Arthur Lynch who commanded the Boer’s 
‘Irish Commando’, said that balloons, on many 
occasions, had “saved the British forces from 
disaster, or enabled them to discover ambuscades 
and stratagems of the Boer commanders”. He 
added “The Boers took a dislike to the balloons 
. . . the balloons were a symbol of the scientifi c 
superiority of the English which seriously 
disquieted them”.

Lessons from the South African war
The South African War clearly demonstrated the 
value of balloons in a military context. However, 
the limitations of balloons were also recognised. 
Their inability to manoeuvre ‘at-will’ restricted 
commanders to only the immediate tactical 
picture. Balloons were unable to operate in bad 
weather (they were limited to winds of up to 
25mph) and restricted to altitudes of 1,500ft. 
The higher a balloon ascended, the more it was 
inclined to pitch violently across the sky, making 
observation diffi cult and life very uncomfortable 

for the unfortunate observer.  Spherical balloons 
were prone to rotate on their vertical axis. This 
made continuous observation for a fi xed location 
extremely diffi cult. In South Africa, major 
problems were encountered due to the height 
above sea level at which the balloons were fl own. 
This affected their carrying capacity. The standard 
10,000cu ft balloons were often only able to 
operate with one rather than two observers. To 
overcome this problem, larger capacity balloons 
were deployed. A further problem with the use 
of balloons concerned communication. The use 
of telephones lines allowed immediate, two-way 
communication between the balloon observers 
and their ground crew. However, it was diffi cult to 
control the indirect fi re of guns that were several 
miles distant. During the war, the installation of 
wireless sets in balloons was seriously considered. 
However, this was eventually ruled as unsafe 
owing to the possible danger from a spark from 
the set’s induction coil. By the end of the Boer War, 
captive, hydrogen-fi lled, spherical balloons had 
virtually reached the peak of their technological 
development and a practical alternative was 
needed. 

Developments following the South African war
The years between the end of the Second Boer War 
and the outbreak of the Great War saw a revolution 
in British military aviation. Initially, efforts were 
concentrated on applying the lessons learned 
in South Africa. These lead to improvements 
in the design and operation of balloons, and 
in the organisation of ballooning, within the 
British Army. At the same time, Britain began the 
construction of its fi rst, powered dirigible, and for 
a number of years, the airship seemed to be the 
future direction of manned fl ight within the UK. 
It was only after the fi rst successful fl ights by the 
Wright brothers in 1903 that a growing realisation 
of the potential of heavier-than-air aircraft began 
to evolve.

In January 1904, the report of an Army 
committee, set up to enquire into the future of 
military aviation, was published. The committee 
investigated the role of ballooning in the South 
African War and the progress made in aviation 
by other nations. The committee recommended 
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reform of the balloon sections, the deployment of 
an airship by the British Army and the movement 
of the Balloon Factory to a larger site. In 1905, 
six Balloon Sections (later Balloon Companies) 
were established, one for each army corps. In 
practice, there was only ever suffi cient manpower 
and equipment to deploy two full time units. In 
1905, the Army Balloon Factory and the Balloon 
School (which, by then, incorporated the fi eld 
units) began moving from their restricted site in 
Aldershot to Farnborough. Between 1903-1910, the 
Commandant of the Balloon School was Colonel 
J E Capper RE. In 1906, he was also appointed as 
Superintendent of the Balloon Factory. He held 
this post until 1909, when he was replaced by a 
civilian, Mervyn O’Gorman.  It was the enterprise 
and enthusiasm of Colonel Capper, and his early 
recognition of the potential of airships and, more 
importantly, of heavier-than-air aircraft, that 
helped drive British military aviation out of the 
ballooning era it fi rst entered over 30 years 
earlier.

Ballooning
During the interwar years, experimental work 
was carried out at Farnborough in the handling 
properties of different shaped balloons (spherical 
and elongated), the use of mechanical winches to 
fl y and to haul down balloons, the improvement 
of photography from balloons and the use of 

traction engines to haul the balloon wagons. A 
specially designed, limbered balloon wagon, which 
improved balloon handling and could transport 
balloons and kites, was introduced. Balloon 
handling drills were refi ned, balloon training 
systematically developed and co-operation with 
the artillery became a regular feature at their 
practice camps. Balloon sections also attended 
the annual divisional fi eld days and army 
manoeuvres. 

An important development that took place in 
1904 was the introduction by the British Army 
of manned kites to supplement its captive 
balloons. The kite system that was adopted was 
designed by Samuel Cody. In October 1908, Cody 
made the fi rst, offi cially-recognised fl ight in a 
heavier-than-air aircraft in the United Kingdom. 
Cody was made responsible for the design and 
manufacture of kites at the Balloon Factory and 
was appointed as kite instructor at the Balloon 
School. The kites were manned and operated by 
the Balloon Sections of the Regular Army. Cody’s 
system was based on a series of pilot and lifter 
kites, attached to a steel cable, which were used to 
carry the cable aloft. When suffi cient height and 
cable tension had been achieved, a carrier kite, 
to which was attached a manned basket, would 
ascend the cable. The passenger controlled ascent 
and descent by working a system of lines and 
brakes that effectively allowed the basket to climb 
up or down the cable, as required. Typically, 
a man-carrying kite could operate in winds of 
between 20 and 50mph, at a height of around 
1,000ft.  In May 1905, Lieutenant Broke-Smith 
set a new manned altitude record by reaching a 
height of 3,340ft. Much of the equipment needed 
to fl y kites and balloons was common to both 
devices: winch, cable and basket, and similar 
drills were used for fl ying and for hauling down. 
Kites were cheaper and more easily transported 
than balloons. They required no additional 
transport, were less vulnerable to artillery fi re and 
could be used when it was too early to send up 
a balloon. Balloons and kites were seen as being 
complementary and a set of kites was eventually 
carried by each balloon section. Kites were still 
available when the RFC was formed 
in 1912. 

Cody made the fi rst, offi cially-recognised fl ight in a 
heavier-than-air aircraft in the United Kingdom). Cody 
was made responsible for the design and manufacture 
of kites at the Balloon Factory and was appointed as kite 
instructor at the Balloon School
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Airships
By the beginning of the 20th century, both France 
and Germany had successfully fl own airships 
powered by internal combustion engines. It was 
Santos-Dumont in France and, more particularly, 
Zeppelin in Germany who took these navigable 
balloons beyond the experimental stage. In 1901, 
Colonel Templer, superintendent of the Balloon 
Factory, persuaded the War Offi ce, to authorise 
the development of Britain’s fi rst airship. Design 
work on the experimental Dirigible No. 1, ‘Nulli 
Secundus’, began at the Balloon Factory in 1902. 
Progress was slow and was hampered by lack 
of funds. Colonel Capper took eventually over 
from Colonel Templer responsibility for its design 
and completion. Delays were caused because of 
problems in fi nding a suitable engine and a 50hp 
engine was eventually purchased from France. The 
maiden fl ight of ‘Nulli Secundus’ took place in 
September 1907. It was piloted by Colonel Capper, 
with Samuel Cody in charge of its engine. ‘Nulli 
Secundus’ was a non-rigid type, 122ft long, 26ft in 
diameter, with a 55,000cu ft, cylindrical envelope. 
In 1909, ‘Nulli Secundus’ was followed by 
Dirigible No. 2, ‘Baby’. ‘Baby’ was a small airship 

designed to test the pisceform shape of the balloon. 
It was soon re-designed, enlarged and re-named 
‘Beta’. In 1910, ‘Beta’ participated in the annual 
Army manoeuvres, fl ew more than 1,000 miles 
and made a notable night fl ight from Farnborough 
to London, and back. Later the same year, a third 
experimental airship, the 72,000cu ft ‘Gamma’, 
was also built at the Balloon Factory. Both airships 
were still in use when the Royal Flying Corps was 
formed in 1912.  

Whilst Britain made steady, but relatively slow 
progress, in airship development, Germany 
moved steadily ahead, developing the Zeppelin 
as a weapon of offence. By the start of the Great 
War, Germany possessed 10 of these giant, 
rigid airships, and the infrastructure to support 
them. An element within the British military 
establishment, also promoted the airship as future 
direction of British military aviation. Foremost 
amongst them was the War Minister, R B Haldane.  
He used his infl uence and authority to direct 
government resources towards airship, rather than 
aircraft, development and pursued a policy of 
promoting the Balloon Factory to a predominant 

In 1910, ‘Beta’ participated in the annual Army manoeuvres, fl ew more than 1,000 miles and made a notable night 
fl ight from Farnborough to London, and back
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position over the fl edgling British military aviation 
industry. 

Aircraft
Following the success of the Wright Flyer in 
1903, Colonel Capper visited the USA and met 
the Wright Brothers. He became an advocate in 
all forms of aviation, including manned aircraft. 
On his return, he reported enthusiastically on the 
potential of aircraft in the reconnaissance role. He 
then embarked on several years of negotiations, 
trying unsuccessfully to persuade the British 
government to purchase the Wright Flyer. By 1907, 
under Capper’s direction, the Balloon Factory was 
authorised to begin experimental work on the 
design and construction of the British Army’s fi rst, 
manned aircraft. Progress, which was made by 
trial and error, was restricted by the lack of suitable 
engines and limited by a shortage of funding. 

Lieutenant C W Dunne supervised the 
development of an aircraft based on his own, 
revolutionary design. Successful trials were 
eventually carried out, but not before the maiden 
fl ight of Army Aircraft Number 1 in May 1908. 
Piloted by its designer, Samuel Cody, this was 
the fi rst offi cially recorded fl ight of an aircraft 
in the United Kingdom.  Further trials of both 
aircraft continued until 1909, when the War 
Offi ce forbade further expenditure on these 
experiments.  A sub-committee of the Committee 
of Imperial Defence that had inquired into the 
future of military aviation had concluded that 
expenditure on aircraft development to date did 
not justify the results. It recommended that it 
would be more practicable to purchase aircraft 
from outside sources, and adapt them for military 
purposes. Both Dunne’s and Cody’s contracts 
were terminated and, offi cially, the Balloon Factory 
stopped all work on aircraft development. They 
were required to focus on the repair and overhaul 
of existing Army aircraft.

Despite the War Offi ce’s apparent failure to 
recognise the military possibilities of manned 
aircraft, other countries, particularly France and 
Germany, had no such reservations. Civilian 
aviation pioneers, such as Thomas Sopwith, Alliot 
Verdon Roe and Frederick Handley Page, without 

government support, began establishing a British 
aviation industry. They continued to experiment, 
design and construct, and to promote aircraft 
development. They helped popularise fl ying with 
the British public. Flying schools were set up and 
fl ying races and competitions held.

The attitude of the War Offi ce began to change in 
1910. C S Rolls had placed a Wright biplane at the 
disposal of the military authorities and Lieutenant R 
A Cammell loaned a Bleriot. In 1911, the War Offi ce 
purchased its fi rst aircraft from industry, a Henry 
Farman biplane. During the army manoeuvres of 
1910, three aircraft took part for the fi rst time. The 
British and Colonial Aeroplane Company loaned 
two Bristol biplanes, and Lieutenant L Gibbs 
piloted his own Faman biplane. The success of these 
aircraft helped change offi cial attitudes towards 
the future use of aircraft. The Balloon Factory was 
re-organised under civilian control and re-named 
the Army Aircraft Factory. Aircraft development at 
Farnborough was offi cially resumed and moved 
onto a more scientifi c and orderly basis. 

Formation of the Royal Flying Corps
The government further acknowledged the growing 
role of aircraft in military aviation when, in April 
1911, the Air Battalion RE was formed under the 
command of Major Sir Alexander Bannerman. 
The Balloon School ceased to exist when the Air 
Battalion was formed and its personnel transferred 
to the new unit. The Air Battalion consisted of a 
headquarters at Farnborough and two companies: 
No. 1 Company (operating airships, balloons and 
kites) based at Farnborough and No. 2 Company 
(operating aircraft) based at Larkhill. A reserve was 
also formed. The role of the Air Battalion was to 

Beta 2
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create a cadre of skilled military aviators that could 
be used to form fi eld units in times of war. On its 
formation the unit comprised 14 offi cers, 23 NCO’s 
and 155 men and operated fi ve aircraft and two 
airships (Beta and Gamma). The numbers of both 
aircraft and of trained pilots gradually increased 
over the next 12 months.

In 1911, the Prime Minister Herbert Asquith 
instructed the Committee of Imperial Defence 
to examine the questions of naval and military 
aviation in order to suggest measures to create an 
effi cient air force. The Committee recommended 
the formation of a Royal Flying Corps (RFC) 
comprising a Military Wing, a Naval Wing, a 
Reserve, the Royal Aircraft Factory at Farnborough 
and the Central Flying School. The RFC was 
formed on 13 April 1912 and the Air Battalion 
was absorbed into it.  The formation of the RFC 
can arguably be said to mark the point at which 
the pre-eminent role of heavier-than-air aircraft in 
British military aviation was fi rmly established. 

The London Balloon Company
The offi cial date of the formation of the LBC 
was 1 April 1908, the date that Haldane’s re-
organisation of the UK’s reserve forces took effect. 
For several years before this date, a case for the 
formation of a Volunteer Balloon Corps had been 
argued by a number of enthusiasts, most notably 
Frank Hedges Butler, a prominent proponent of 
ballooning and co-founder of the Royal Aero Club 
(RAeC). However, there was a general opposition 
within the British Army to the creation of such a 
unit. Colonel Capper, Commandant of the Balloon 
School (and, by now, Superintendent of the Army 
Balloon Factory), considered that a Volunteer 
Balloon Corps could, at best, perform only a 
limited role. This would require:

“a good deal of captive ballooning” and “somewhat 
uninteresting work”. This led Capper to wonder 
“who under such circumstances would be likely to 
take up such a scheme.” “If volunteers were 
forthcoming,” Capper continued, “he could make 
special arrangements for training the offi cers. If they 
are men of suffi cient leisure to give up some time to 
the work; however, he did not want, if he could 
avoid it, to get the professionals involved in such 

an organisation as this would only further confuse 
matters.”

In March 1907, the War Offi ce half-heartedly 
approved instructions for the establishment of a 
Volunteer Balloon Corps Reserve. However, by 
then, there was a small but growing view that 
military ballooning would, before too long, be 
superceded by manned aircraft fl ight. A volunteer 
balloon unit would then become superfl uous. 
Within four years of the LBC’s formation in 1908, 
this proved to be true.

The immediate driving force behind the raising 
of the London Balloon Company was a number 
of ballooning enthusiasts with connections to the 
former Volunteer Force, principle amongst them 
was Mr Harold E Holtorp. Holtorp, a former 
member of the Volunteer Force with an interest 
in ballooning, had previously made a number 
of unsuccessful approaches to the War Offi ce 
about setting up a Volunteer balloon unit.  He 
became the fi rst person to enlist in the LBC and 
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immediately took on the tasks of recruiting, basic 
military training, and trying to obtain  
equipment and training facilities for the unit. 
Advertisements were placed in the Press, 
including in special interest journals such as 
Automotor. Letters were also written to members 
of the Aeronautical Societies. In a recruiting 
leaflet, Holtorp described the main objectives of 
the LBC thus:

“To qualify in all branches of military ballooning 
and kite work, To carry out original research and 
experimentation in aeronautical work bearing 
especially on military requirements, Special attention 
to practical work will be paid and to that end field 
exercises will be carried out as often as practicable”.

Initially, until it was formally recognised, 
Holtorp acted as the Honorary Secretary of the 
new unit. He was particularly keen on enlisting 
recruits with previous ballooning experience, 
and well educated men with an interest in 
aviation. Openings were advertised for Sappers 
(responsible for maintaining and handling 
balloons and kites), and Drivers (responsible for 
the GS transport wagons and horses). Recruits 
were enlisted on four-year engagements and 
were required to complete an annual 8-15 days 
training camp, plus a drill night every fortnight. 
Recruitment of Sappers was the initial priority. 
The unusual role of the LBC, coupled with a 
general interest in the new Territorial Force, 
meant that recruitment was brisk and, within a 
few months, the requisite 30% of establishment 
had been reached. A temporary HQ was 
established at Regency Street, Westminster.  It 
later moved to Palmer Street. Basic recruit 
training was carried out with the assistance of 
other units of the London Royal Engineer TF,  
despite the fact, at this stage that no officers had 
been appointed and no unit equipment had been 
issued. During this period, the administration 
of the LBC was carried out by HQ Army Troops 
Royal Engineers London District TF, to which the 
LBC belonged.

In a letter to Colonel J E Capper, Commandant 
of the Balloon School, Holtorp referred to the 
difficulties facing the newly-formed LBC:  “I trust 

that if you can see your way to make things a little 
easier for us you will be so kind as to do so, as we are 
not being warmly received in certain quarters  
up here”.  
 
However, at this stage, a series of requests by 
Holtorp to Colonel Capper to allow the LBC to 
train at Farnborough were denied, as formal 
recognition of the unit had still not been granted. 

Although official recognition of the London 
Balloon Company (T), by the Army Council, was 
not announced until August 1908, it was made 
retrospective to 1 April. The appointment of the first 
officers, Captain Frederick Tolley and 2nd Lieutenant 
Maurice Bidder, was announced shortly afterwards.  
The LBC’s establishment was set at three officers 
and 65 other ranks, plus 50 horses: enough to work 
one balloon, or one flight of kites. In 1909, two 
Regular Army, permanent staff instructors were 
authorised. By the time of the unit’s second annual 
camp, in 1909, three officers, three staff sergeants, 
five NCOs and 57 men were attached to the Regular 
balloon companies for training. 

Officers of the London Balloon Company

Name Rank Joined Left

Frederick Tolley Capt 1 Apr 08 10 Jun 11

Maurice McClean Bidder
2nd Lt
Capt

1 Apr 08
1 Nov 11

19 Nov 08
16 Jan 13

Oscar Leonard Bickford 2nd Lt 23 Oct 08 10 Jun 11

Theodore John Ridge 2nd Lt 1 Apr 10 18 Aug 11

Victor Annesley Barrington-
Kennett

2nd Lt 1 Nov 11 14 Aug 13

Samuel Pepys Cockerell 2nd Lt 3 Feb 12 3 Jan 14

Despite the LBC’s success in recruiting, and the 
general proficiency it achieved, the War Office 
refused to issue the equipment and horses for 
which the unit was scaled. It was not until June 
1909 that the LBC was able to ‘acquire’ some 
equipment, on loan, from the Balloon School.  
The equipment, described as ‘Drill Stores’, 
included:
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10,000cu ft balloon  — qty 1

13,000cu ft balloon — qty 1

Nets for above balloons

Cars, balloon — qty 1

Kite, A Class — qty 1

Kite, B Class — qty 1

In a War Office minute, ‘Drill Stores’ were officially 
defined as ”stores that are not fit for serious instruction”; 
ie “balloons that were rotten or leaked”. The training 
value of this equipment was distinctly limited. Drill 
nights could be spent practicing ballooning drills 
(as well as standard military skills such as weapon 
handling), but the only real opportunity the unit 
had of actually flying balloons was during their 
annual camps. Driver training was also restricted 
and could only be carried out using borrowed horses 
and wagons. Despite the high level enthusiasm 
and skills of its members, the LBC’s lack of its own 
specialist equipment, transport and horses, and of 
a suitable training ground for operating balloons, 
limited the operational effectiveness that the unit 
was able to achieve. The reasons for the War Office’s 
refusal to issue the LBC equipment and transport are 
not documented, but ballooning equipment for the 
regular balloon sections was in short supply and the 
limited funding that was available was increasingly 
directed towards airship, and later aircraft, 
development.

Despite his initial unwillingness to help 
the LBC before it gained official War Office 
recognition, Colonel Capper provided invaluable 
training support and advice, especially during 
their annual training at the Balloon School, 
Farnborough. In 1909, 62 members of the LBC 
trained at Farnborough. Both Colonel Capper 
and Samuel Cody gave lectures to the unit, 
ascents were carried out in captive balloons and 
kites (some members ascending to 1,500ft), and 
the unit assisted in the ground handling of the 
experimental, non-rigid airship ‘Beta’. By 1911, 
unit training had progressed to the point where 
the LBC was able to make captive and free balloon 

and kite flights, give a demonstration of balloon 
observation work under field conditions during 
exercises at Basingstoke and assist the Air Battalion 
in the ground handling of the airship ‘Gamma’.  As 
a portent of things to come, members of the LBC 
were also given flights in a biplane flown by the 
Aircraft Factory’s test pilot, Geoffrey de Havilland.

In November 1911, The Times reported that the LBC 
had been offered the use of two aeroplanes for the 
purposes of instructing members in aviation. ‘The 
Times’ concluded by saying: 
 
“By next camp, it is hoped that the company will posses 
a number of fully qualified pilots ready to undertake any 
work which the authorities may find them to do”.  
 
The offer was made by Francis McClean, a 
pioneer aviator and businessman. Previously, he 
had made a similar offer to the Admiralty, and 
four Royal Navy officers began training on Short 
Sommer biplanes, owned by Mr McClean, at the 
Royal Aero Club’s (RAeC) airfield at Eastchurch, 
Kent. LBC personnel began training in December, 
under the instruction of James Lindsay Travers 
who was, at that time, designer and assistant 
to Short Brothers at Eastchurch. Over the next 
three months, members of the LBC were trained 
to fly by Mr Travers and, in March 1912, three of 
them (Sergeant H D Cutler, 2nd Lieutenant V A 
Barrington-Kennett and Sapper C W Meredith) 
were awarded RAeC pilots certificates. A number 
of other members, who began their training at 
Eastchurch, qualified later at other flying schools. 

On 27 February 1912, Aeroplane reported that that 
officers and men of the LBC had spent their own 
time and money (including rail fares and lodgings) 
to learn to fly, but the Army had “declined to 
approve the training as normal drill and refused 
to issue special travel vouchers”. Despite the 
generosity of Francis McClean, and the success of 
the training, the War Office stated in a special order 
that, “owing to a scheme for military aviation now 
being in hand at the War Office, no further flying is 
to be done by the London Balloon Company”. For 
all practical purposes, this announcement signalled 
the beginning of the end for the LBC, leading to its 
final disbandment a year later.



LBC Personnel who qualified as pilots

Name
RAeC 

Certificate
Date

Awarded
Flying School Aircraft

2nd Lt Theodore 
John Ridge

119 17 Aug 11 B&C Larkhill Bristol

Sapper Samuel 
Pepys Cockerell

132 12 Sep 11 Salisbury Plain Bristol

Sgt Herbert 
Dennis Cutler

189 5 Mar 12 Eastchurch Short

2nd Lt Victor 
Annesley Barringto 
Kennett

190 5 Mar 12 Eastchurch Short

Sapper Cyril 
Wright Meredith

193 9 Mar 12 Eastchurch Short

Sgt Thomas 
O’Brien Hubbard

222 4 Jun 12 Hendon Howard-Wright

Sgt William 
Snowdon Hedley

274 13 Aug 12 Brooklands Henri Farman

At the end of 1911, the War Office committee was 
considering raising a Territorial Force Air Battalion 
into which the LBC would be merged. The unit 
would operate both aircraft and balloons. The 
proposed establishment would be 13 officers (9 of 
whom would be in the aeroplane company), 136 
other ranks and 8 aircraft. Hendon was considered 
as a possible location for the unit, particularly if 
Mr Claude Grahame-White could be persuaded 
to offer the War Office concessions over its use. 
However, at the same time, preparations were in 
hand for the creation of the Royal Flying Corps. In 
March 1912, a separate committee decided that “no 
separate military air organisation for the Territorial 
Force should be formed” and in April, the Army 
Council approved the disbandment of the LBC. 
However, disbandment was delayed until an RFC 
Special Reserve, to which LBC personnel would be 
able to transfer, had been established. A number of 
them did so, most notably those who had qualified 
as pilots following the training at Eastchurch.  The 
LBC was formally disbanded on 31 March 1913, 
under Army Order 224/1913.

Conclusion
 Like any unit, the LBC’s greatest asset was its 
personnel.  The unit’s special role attracted well-
educated, intelligent men able to assimilate the 
technical knowledge that aviation in the early 20th 

century demanded.  Although 
never mobilised to fulfil its war 
role, the LBC provided the early 
military training for a number of 
men who went on to distinguish 
themselves during the Great War, 
and beyond.  During the War, 
former LBC members gained 
at least 2 DSO’s, 1 MC, 1 AFC, 
5 Mentions in Dispatches and 1 
Italian award (Cavalier of the Order 
of St Maurice and St Lazarus).  
Two former members became RFC 
squadron commanders (Victor 
Barrington-Kennet and Thomas 
Hubbard) and one an airship 
pilot with the RNAS (Dudley 
Barton).  William Hedley served as 
a combat pilot with the Bulgarian 

Army during the First Balkan War of 1913.  In 
1914, a former LBC NCO (Herbert Cutler), who 
had learned to fly at Eastchurch, discovered the 
jungle hideout of the German cruiser K_nigsberg 
in the Rufiji River, German East Africa.   Perhaps 
arguably the most successful of all former LBC 
members was George Ambrose Lloyd.  After a spell 
as High Commissioner to Egypt and the Sudan, 
he was created Baron Lloyd of Dolobran and, in 
1940, became Secretary of State for the Colonies in 
Winston Churchill’s wartime government

The subsequent military careers of these men 
demonstrate the success and wisdom of Holtorp’s 
original criteria for selecting recruits for the LBC:  
‘well educated men with a keen interest in aviation’.
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Just as Pandora released the woes of the 
world, the 1939-1945 war let loose huge, 
interconnected themes that played out in a 

worldwide arena over at least the next half century 
and, in some cases, play on.  Because these themes 
are so daunting study and summary of them at a 
level other than generalisation frequently becomes 
an exercise in simplification in which one example 
stands as proxy for a genre of similar themes 
and events.  Thus, in respect of South East Asia 
the transition to post-colonialism, the emergence 
of nationalism, the spread of communism 
and attempts to contain it, and the growing 
employment of asymmetric warfare are  
frequently accessed through the single example  
of Vietnam. 
 
Understandable though this tunnel-vision may be, 
through the sheer weight of material, the strength 
of contemporary images, and the impact of the war 
and its aftermath, it nonetheless has consequences.  
Not only does this tend to limit understanding 

of the US experience itself by a process akin to 
microscopic analysis in a vacuum, it also sweeps to 
the margin many almost-forgotten events, policies 
and campaigns, some of which had significantly 
different endings.  The Korean War, SEATO and 
CENTO as younger and frailer siblings of NATO, 
Dutch withdrawal from Indonesia, French defeat 
in and withdrawal from Vietnam, are but some 
examples of exclusions that can be forgotten if a 
world view is polarized to NATO in the north west 
and Vietnam in the south east.  This chapter of 
discarded histories also includes the lengthy but 
successful British campaign (1948-1960) against 
ethnic Chinese guerrillas in the Malayan jungle, 
which not only etched a template for the conduct 
of what subsequently became known as low-
intensity operations but also preset conditions 
for the creation of Malaysia. This, in turn, was 
followed by the brilliant defence of Malaysia’s 
constituent territories (Brunei and, notably, 
Borneo) between 1962-1966 against incursions by 
elements of the 330,000 strong Indonesian Army. 
This defence, accruing 496 gallantry awards 
including a VC, was mounted by vanishingly small 
ground forces supported by equally overstretched 
air transport assets using airdrop and airlanding 
techniques pioneered in Burma in 1944/45.  
There are, almost certainly, lessons here of great 
relevance to counter insurgency, expeditionary 
operations and the application of the manouevrist 
approach to asymmetric warfare.

This is the territory which Roger Annett explores 
in Drop Zone Borneo, examining with the benefit 
of personal experience, the overall contribution 
of  the RAF to the Indonesian Confrontation and 
concentrating particularly on the efforts of No 215 
Sqn between 1963-1965.  

The main body of the book is very much a period 
piece and highly successful as a  memoire of a 
young man’s personal introduction to conflict and 
its pressures. This was an age when Southeast 
Asia was still eurocentrically known as ‘The Far 
East’ and the RAF was still large enough for its 
in-theatre forces, resplendent in starched khaki and 
white sharkskin mess dress, to be identified as the 
‘Far East Air Force’.  Roger Annett takes us, inter 
alia, to the Temple Hill Officers’ Mess at Changi, to 
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the tailors and fast-food stores of Changi Village, 
Singapore itself, and on furlough in up-country 
Malaya.  He also ushers us into ringside leather 
seats on the flight-deck of the idiosyncratic but 
entirely British-built Argosy as he and his colourful 
215 Sqn colleagues battle, generally successfully, 
with a series of uncomfortably tight drop zones, 
irascible Army liaison personnel with an obsession 
about waste disposal and often-legendary 
incidents, such as the Argosy with the dinghy 
wrapped around its tailplane. This is a wonderful 
snapshot of a pre-C130 Air Transport fleet plying 
its trade skilfully with a motley selection of aircraft 
that included not only the Argosy but also the 
Hastings,  Twin and Single Pioneers, Beverley, and 
the Belvedere.  Unsurprisingly, the book rather 
neglects analysis of the campaign’s context and 
conduct. It is extremely difficult to write history 
simultaneously on two different levels and the 
somewhat thin 

bibliography and single appendix, lead 
one to suspect that it 

was never 
the author’s 
intention to 
do so.  Readers 
unfamiliar with 
the background 
would be 
well-advised 
not only to read 
the final chapter 
first, but also to 
study the dust 
jacket, Foreword 
and Preface with 
unusual care, since 
these all contribute 
significantly 
to an overall 
understanding of 
the whole. Equally, 
although the book 
is well-illustrated, 
those not aware of the 
regional geography 
would be advised to 
raid the map store, 
since the reproductions 

of aeronautical charts that are provided add 
verisimilitude but little enlightenment. It is also, 
perhaps, unfortunate that the description of the 
‘RAF Campaign’ as ‘The Most Successful Use 
of Armed Forces in the Twentieth Century’  is 
picked out of  Lord Healey’s authoritative preface 
and elevated to the front cover.  The claim is 
justified simply by assertion and no substantive 
argument is produced in the text of appendix to 
justify it or argue its merits in contrast to other 
candidates.  A similar dissonance occurs within 
the dust-cover, where comparability is suggested 
with Burma, north-west Europe and the Berlin 
Airlift.  The last of these is predictable, since 
all subsequent airlift operations have studied 
(and often mangled) the statistics in order to 
prove superiority to Berlin.  Again, however, the 
information on which the claim could be judged 
is not reproduced within the book. 

Overall, given these criticisms, it would be 
all too easy to write off Drop Zone Borneo as a 
rather pretentious study of air power that failed 
to live up to the ambitious self-advertisement 
in its ‘blurb’.  This would be unkind and 
largely untrue, since it would be based on an 
unfortunate mismatch between the author’s text 
and intentions, and the surrounding editing and 
production.  At its heart, the book is worthwhile 
as a brilliant and charming little cameo of the men 
of No 215 Sqn ‘doing their bit’ during the ‘Indian 
Summer’ of Far Eastern colonialism that lasted 
from Suez to Healey’s 1969 Defence Review and 
lingered on, in the RAF’s Air Transport Force, 
until Sir Andrew Humphrey dismantled its 
strategic assets in 1975.  It should be read as  
such, by those who were there and also by 
those who weren’t.  It should not, however,  be 
regarded as a definitive and considered campaign 
history since it lacks the necessary depth and 
breadth.  It should be viewed as an aperitif or 
illustration  for a campaign that urgently requires 
renewed examination and as a successful and 
salutary reminder that air transport, even at the 
‘sharp end’ may be less than totally enthralling 
but that if you cannot get there, cannot supply 
yourself when you are there and cannot 
subsequently get back, the prudent course is  
not to go.
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