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To be effective a new military 
capability requires coherent 
development across all its 

constituent lines of development. 
Notwithstanding this it is not unusual 
for one particular aspect of the capability 
to be identified as being fundamental 
to its entirety. This is often the line of 
development that initially defines the 
capability and is the primary element 
around which the other lines are 
developed. This primary element of a 
new capability is often characterised 
by a novel piece of equipment or an 
innovative concept. The introduction 
of the British airborne capability during 
the Second World War was concept 
led. There was no single obvious piece 
of equipment associated with the new 
capability, rather an entire range had 
to be developed to ensure effective 
progress; from clothing and personal 
arms, through vehicles and support 
weapons to support aircraft and gliders. 
All would have to rely on the priority 
accorded to them in order to compete for 
exiguous resources. Each would present 
differing degrees of technical and 
engineering complexity and therefore 
progress across the equipment line of 
development was unlikely to be even. 
Much of the equipment would have to 
be developed through trial and error as 
there was little experience in this area 
within the research community. 

The requirement to acquire the entire 
range of equipment necessary to 
support airborne forces was owned by 
the War Office. In the case of personal 
weapons, communications, ground 
mobility and fire support equipment 
the General Staff also principally 
controlled the resources, via the Ministry 
of Supply, to fulfil that requirement. 
This meant that the War Office could 
allocate the priority that they saw fit 

to the provision of this equipment. It 
could also plan its own acquisition 
strategy that would most efficiently 
meet the requirement such as adapting 
and modifying equipment already in 
service or collaborating with allies. It 
has been asserted that the provision of 
this class of equipment was an added 
demanding burden on the Ministry of 
Supply but in fact the relatively small 
scale and low complexity of ground 
equipment for airborne forces resulted 
in the requirement being met with 
comparative ease.' 

In contrast, the War Office had very little 
control over the provision of aircraft to 
support airborne forces during training 
and operations. The General Staff 
were entirely reliant on the attitude 
and efforts of the Air Ministry and the 
Ministry of Aircraft Production (MAP). 
By their own admission, the Air Staff's 
attitude to the provision of transport 
aircraft during the early part of the war 
was "based more upon expediency 
than in conformity with our desired 
principles."' They regarded the Army's 
constant requests for air transport with 
irritation. VCAS, Air Chief Marshal Sir 
Wilfred Freeman wrote to Sir Archibald 
Sinclair, Secretary of State for Air stating, 
"I am unwilling that the Army should 
raise the question of special transport 
aircraft, modification to bombers, and 
so forth. Special transport aircraft is 
"buzzing in the General Staff's bonnet" 
at the present time, and if we are not 
careful we will find a big proportion of 
our heavy bomber capacity set aside for 
the production of this particular "bee"."4

This attitude from the Air Ministry was 
not surprising. In 1939 a basic rivalry 
existed between the Air Staff and RAF 
and the General Staff and army that was 
far from petty. It was 'a long and 
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tortuous dispute between the two 
Services that dated back to the last 
years of the First World War', born 
out of a sincerely held mistrust of the 
intentions and actions of the other 
service.' The RAF had a precarious 
youth and during the austere inter-war 
period had to carve itself a niche from 
which it could defend itself against the 
perceived hostile intentions of the other 
services. Under the dominant influence 
of Sir Hugh Trenchard, the Air Staff 
developed their independent bombing 
doctrine and regarded any diversion 
from that concept as a threat to their 
survival.• Hence requests for support 
from the other services were looked on 
with suspicion. They still regarded the 
General Staff as 'wicked uncles who, 
although ostensibly reformed, might 
once again revert to predatory instincts.'' 
Indeed the army's desire to reclaim at 
least a portion of the RAF remained 
intact at the very highest level and 
continued to be revealed privately up 
until 1942 by CIGS.• 

Having isolated themselves from 
what they saw as attacks on their 
independence, the RAF' s bombing 
doctrine evolved into dogma. They 
began to believe their own publicity 
and 'luxuriated in the conviction 'We 
are, ergo we are capable of a strategic 
bombing offensive."' This attitude was 
recognised within the army, some of 
whom believed that the main trouble 
with the RAF was that since its inception 
it had been encouraged to imagine that 
it could and should win campaigns 
and wars through the application of 
air power alone. 10 However the RAF' s 
unyielding attitude towards their core 
doctrine of bomber supremacy and their 
corresponding ability to prosecute it 
remained open to question." Due to lack 
of investment and the resultant paucity of 

effective, modern aircraft the Air Staff's 
bombing doctrine was revealed for a set 
of emperor's clothes at the outbreak of 
war. To the General Staff it appeared that 
their years of prejudice had been justified. 
The relationship became increasingly 
strained; one result being that 
cooperation between the Air Ministry 
and the War Office was, to put it mildly, 
still in a rudimentary state in 1940.12 

It would be unfair to suggest that the 
Air Staff had 'failed to recognise the 
principle that any theory or weapon of 
war is effective only if the means are 
available to exploit it appropriately.'" 
At the outbreak of war they were only 
too aware that appeasement and a 
dearth of defence spending had left their 
underpinning doctrine dangerously 
undermined. A twin track approach was 
taken to recover their position; an almost 
fanatical dedication to building up the 
bomber force while simultaneously 
denigrating any other concept that 
appeared might encroach on that main 
effort. The vertical, functional command 
structure of the RAF exacerbated the 
results and all the RAF Commands 
resented any attempted incursion into 
their war effort, either from elsewhere 
within their own service or from 
outside.1

• The idea of using bombers 
to drop paratroopers and tow gliders 
was 'naturally repugnant to the Air 
Staff and to Bomber Command,' in 
particular. 15 As late as 1943 there were 
still senior RAF officers who 'regarded 
every transport aircraft built at the 
expense of a bomber as a major tactical 
defeat.' 1• With the announcement of the 
inception of airborne forces they were 
quick to state that no new commitments 
could be accepted without detracting 
from the previously approved expansion 
programme. If such commitments were 
accepted they would have to be at the 
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expense of the future bomber force .11 

From this the Air Staff followed that it 
was difficult to envisage a situation in 
which the number of bombers required 
could be spared from their normal task, 
to be risked in such a hazardous pursuit 
as an airborne operation" 

The argument was taken up at the 
highest level; 'Frankly I regard the 
bombing of German industry as an 
incomparably greater contribution to 
the war than the training and constant 
availability of an airborne division' 
CAS declared 'and, as the two things 
at present seriously conflict, I would 
certainly accord priority to bombing.' 1

' 

The zenith of the depletion of the 
bomber force as an argument against 
full development of airborne forces was 
reached in a paper presented by the COS 
Committee to Churchill for arbitration 
in October 1942. In two thousand 
words Air Marshal Sir Arthur Harris 
presented the entire argument. His 
statement contained many lucid points 
against which it appeared difficult to 
argue; the training burden, the technical 
unsuitability of most bomber aircraft, 
the impact on the bombing campaign 
of the intensive training required 
immediately prior to an airborne 
operation, even the poor meteorological 
conditions prevalent in northern Europe. 
Some of Harris' s summarising remarks 
are worth reproducing in full. 

It would require the whole of the 
existing Bomber Command to be taken 
off operations for a period of four to six 
weeks .. . to transport one brigade for 
one operation; it would require about 
2½ times the strength of the present 
Bomber Command to do the same for 
the airborne division as a whole .... The 
crux of the matter is this - is Bomber 
Command to continue its offensive 

action by bombing Germany, or is it to 
be turned into a training and transport 
Command for carrying a few thousand 
airborne troops to some undetermined 
destination for some vague purpose? 
There is no possibility of compromise .... 
Finally, I must record my conviction 
that had we sufficient air resources 
to transport an airborne force that 
could have any decisive influence on 
the outcome of the war, they would 
be sufficient to bring Germany to her 
knees by the simple process of carrying 
sufficient explosives for that purpose.20 

While beginning to defend themselves 
against the encroachment of airborne 
forces' requirements the Air Ministry 
was already engaged in another battle 
to protect the bomber doctrine. The 
British aircraft industry had fallen into 
a parlous state between the wars and 
on his appointment as Prime Minister 
Churchill took swift and decisive action 
to rectify the poor state of aircraft 
production. He appointed a Minister 
of Aircraft Production on 17 May 1940 
whose powers were confirmed in a bill 
of 20 May 1940. The creation of this 
new ministry reflected the urgency that 
the government now attached to the 
output of aircraft.21 The man appointed 
as Minister was Lord Beaverbrook, a 
personal friend of Churchill for nearly 
thirty years. Others did not share 
the Prime Minister's enthusiasm for 
the Canadian newspaper magnate. 
In particular Beaverbrook began a 
personal battle against the Air Ministry 
and the Minister for Air, Sir Archibald 
Sinclair. Shortly after the formation of 
MAP Sinclair informed Churchill that 
he struggled to keep on good terms 
with Beaverbrook but that he could be 
relied upon to continue struggling." 
Their relationship was predictably 
dysfunctional, after all Beaverbrook had 



just removed from Sinclair the means 
to meet his own requirements in terms 
of aircraft and ammunition. Not only 
had Sinclair lost a crucial sector of his 
ministry but MAP was after more. 
Beaverbrook was an empire builder 
and with each concession that the Air 
Ministry made MAP demanded more. 
'Let me say that your [RAF] problems of 
shortage of aircraft are being solved by 
this Ministry and by no other agency' he 
wrote to CAS, 'I should think that this 
service might be recognised by placing at 
our disposal forthwith all those portions 
of the Air Ministry now engaged on the 
production of aircraft. That is all I ask. 
And I cannot understand why it isn't 
given to me at once.'23

By June 1940 MAP planned that Wellington 
production would reach 177 aircraft per month 
by June 1941 

Beaverbrook clearly had thoughts on 
where production priority should be 
directed, or not directed before he ever 
became MAP. He was of the opinion 
in October 1939 that 'The bomber is a 
disappointment in war. It cannot stand 
up to the fighter, and it is beaten by 
the anti-aircraft gun.'24He repeated 
his assertion in March 1940; 'If mass 
bombing attacks were made on London 
the attacking force would be fatally 

damaged before they could achieve 
any real success.'25Beaverbrook was 
prejudiced against the bomber and 
towards the fighter and therefore 
against the RAF's core doctrine. Either 
deliberately or subconsciously he 
allowed this bias to influence MAP' s 
priorities for aircraft production when 
he first took office. The Air Staff 
attempted to counter this to little effect 
along the lines that the 'multiplication 
of fighters was a heresy which appealed 
only to those who were ignorant about 
air power.'26

Beaverbrook first communicated his 
revised programme for production 
to Sinclair on 11 June 1940. The 
requirements of the bomber offensive 
were woefully catered for. The figures 
for the Wellington, the only modern 
bomber on the programme, indicated 
a production rate of ninety-two aircraft 
per month in June 1940 rising to 177 
in June 1941." This was compared 
with 300 Hurricanes and 135 Spitfires 
in June 1940 rising to 410 and 245 
respectively in June 1941. The only 
other bombers on the programme 
were the aging Whitley, which was to 
be the mainstay of parachute training 
and operations during early airborne 
forces development, and the Albermarle 
which did not begin production in 
reasonable numbers until January 1941. 
The Stirling, Manchester and Halifax 
had been ordered in 1937 to begin 
production in 1940 in order to attain 
a target of 3500 deliveries by April 
1942. None of these four engine types 
appeared anywhere on Beaver brook's 
programme and the original target 
slipped by a year as a result." The 
ratio of fighter production to bomber 
production stood at just over three to 
one in June 1940 rising to nearly four to 
one in June 1941. 
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' Understandably the Air Staff's response 
was not favourable declaring that 
the offensive side of the RAF should 
not be unduly curtailed in favour 
of the defensive." They were not 
happy that the acceleration in fighter 
production was not matched by similar 
development with regard to bombers. It 
was pointed out that the Air Ministry's 
pre-war production plans had aimed at 
a fighter to bomber ratio of less than two 
to one and now that airbases in France 
and the Low Countries had been denied 
the requirement for long range bombers 
to strike at Germany had increased 
further since those plans had been 
made.30MAP countered the Air Staff's 
alarm by explaining that the programme 
was the best that could be achieved with 
the available resources, in particular raw 
materials." There is some substance to 
this statement as multi-engine aircraft 
used more high tolerance materials than 
single engine fighters. 

The production programme was issued 
and debated in the days leading up 
to Churchill's minute calling for the 
formation of airborne forces. MAP' s 
low priority for bombers would have 
far reaching consequences, not only for 
airborne development but for the air 
war in its entirety. Air Chief Marshal 
Sir Philip Joubert observed, 'Lord 
Beaverbrook, to put it bluntly, played 
hell with the war policy of the RAF. But 
he most certainly produced the aircraft 
that won the Battle of Britain. What he 
did in the summer of 1940 set back the 
winning of the air war over Germany 
by many months. '" What he did to the 
air war over Germany he also did to 
airborne development. 

Despite fighting this defensive battle 
the Air Ministry was initially proactive 
in providing guidelines for support to 

airborne forces early in the development 
process. Two principles were laid down 
to guide the provision of support to 
the training of airborne troops. First, 
aircraft could not be provided solely 
for the development of airborne 
forces, parachute dropping had to be 
an alternative role only. The second 
principle stated that aircraft used in 
training should also be available and 
capable of being used during airborne 
operations. It would be pointless to 
train with one aircraft, no matter how 
suitable, if it could not be employed on 
an appropriate scale during operations.33 

Having set these criteria the Air Staff 
then maintained that there was only one 
aircraft that could fill them. 

■ 

Armstrong Whitworth Whitley 

Six Armstrong Whitworth Whitleys 
had been sent to the Central Landing 
School (CLS) at Ringway shortly after 
its establishment in June 1940.34 It was 
admitted that the Whitley was far from 
ideal technically. The paratroops had 
to leave through a hole in the floor, 
a difficult and sometimes dangerous 
procedure . The best method of exiting 
an aircraft was through large doors in 
the side of the fuselage as preferred by 
the Germans with their Junkers 52. This 
was recognised and the Air Ministry 
examined side door options including 



 the de Havilland Frobisher and 
Flamingo (and its military variant the 
Hertfordshire) and the Bristol Bombay. 
None of these aircraft were deemed to be 
suitable due to obsolescence or technical 
difficulties concerning the size and 
position of the exit door." Despite these 
aircraft types being discounted at an 
early stage their suitability continued to 
be a matter of debate. The Hertfordshire 
in particular continued to be offered as a 
suitable platform for airborne forces by 
those closely involved in development. 
With some modification it was believed 
that the aircraft would be satisfactory 
and that the requisite numbers could 
be found for small-scale operations; 
however, it was accepted that modified 
bombers would still be required for 
large-scale operations. 36 In this case, in 
order to meet the Air Ministry's second 
principle two very different types of 
aircraft would have to be operated in 
the training environment. This burden 
was not acceptable at this early stage 
of development. It has been suggested 
that there was no good reason why the 
Handley Page Harrow could not have 
been utilised but the Air Ministry's 
figures show only fifteen of these aircraft 
available in Britain in early 1941.37 

Moreover, MAP' s prognosis 
for aircraft production did not include 
the Hertfordshire or the Harrow. 
Therefore while there might have 
been sufficient aircraft for small-scale 
operations and limited training there 
would have been no possibility of 
sustaining or replacing damaged or 
destroyed aircraft. The case for the 
Hertfordshire, the Harrow and other 
similar aircraft types ebbed away. 

What then were the alternatives? 
The ideal scenario would be the 
procurement of a bespoke aircraft 
specifically designed for airborne 

operations. A set of key specifications 
had been listed: "(i) Long range; 
without auxiliary tanks. (ii) Low 
stalling speed. (iii) Accommodation 
for at least 10 men with their 
equipment. (iv) Easy exits (side 
doors being the best). (v) Availability 
in large numbers. (vi) Should be 
armed for its own defence. (vii) 
Should have bombcells to carry 
containers."" However, bearing 
in mind Beaverbrook's production 
priorities the probability of getting 
such a requirement acknowledged 
and then having the aircraft designed 
and manufactured was low. The Air 
Ministry also maintained that for some 
considerable time a specialist aircraft 
suitable for parachute operations could 
not have been developed and produced 
in quantity without serious prejudice 
to the production of aircraft required 
for other purposes." MAP, supporting 
the Air Staff in this case, was entirely 
opposed to designing a new transport 
aircraft and preferred old and obsolete 
bombers to be used for transport and 
thus for airborne forces. Despite the 
associated technical and engineering 
challenges being relatively low, ti1e 
ministry cautiously estimated four 
years as the time taken to produce 
a completely new type of transport 
aircraft, which was not unreasonable 
given the timescales for introduction 
of the four-engined bombers." By 1942 
British production of transport aircraft 
was negligible and arrangements for 
the production of future transport 
aircraft had not even reached the design 
stage. It was judged unsound to initiate 
plans for the production of transport 
aircraft in Great Britain at this point 
in time.41It was a question of priority 
and since the Air Ministry and MAP 
controlled the resources the War Office 
could do little to change the situation. 
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Since the prospects of indigenous 
production of a bespoke aircraft were 
negligible in the short and medium 
term another option was required to 
fulfil Britain's air transport and airborne 
requirements. CAS, Air Chief Marshal 
Sir Charles Portal believed that the most 
promising method of achieving their 
needs would be to exert pressure on the 
Americans to expand the production 
of their transport aircraft, rather than 
to attempt to modify the British aircraft 
production programme." The Director 
Combined Operations, Admiral Sir 
Roger Keyes had already identified the 
American Douglas DC-2 and DC-3 as 
very suitable aircraft for airborne forces 
early on in the development process.43
The military descendant of these aircraft, 
the Douglas C-47 (Dakota), was part 
of an American programme that the 
Air Ministry estimated was planned to 
manufacture 7,000 transport aircraft in 
the short to medium term.44The COS 
Committee agreed that the Dakota 
was probably the most suitable aircraft 
available for work with airborne forces 
but towards the end of 1942 Portal was 
forced to admit that it would probably 
be some time before the RAF received 
sufficient of them for the purpose even 
if the Americans could be persuaded to 
allocate them. He proposed to wait and 
deal with the requirement when Britain 
put forward to the Americans its entire 
needs for aircraft for 1943 onwards. 
It was clear that even by mid-1943 
there would be insufficient Dakotas, 
or equivalent aircraft, with which to 
drop and tow the projected numbers 
of airborne troops and gliders required 
for future operations and training. 
Therefore prior to that period, as Portal 
had to admit, "there is, I'm afraid, no 
alternative to the Whitley."45

In mid-1940 the Whitley had been 

singled out as one of five aircraft 
types on which the main effort of 
manufacture might be concentrated in 
order to maximise the acceleration of 
production.46 Armstrong Whitworth 
was, with other manufacturers, 
instructed to continue production 
on current aircraft types, such as the 
Whitley, rather than increasing the 
manufacture of new types like the 
Manchester.47 Despite this order the 
Air Ministry and others regarded the 
Whitley as already obsolete in 1940.48 

The RAF was eagerly anticipating the 
arrival of their modern four engine 
bombers. Agreeing to release Whitleys 
was therefore a means of meeting the 
requirements of the Prime Minister's 
order to begin the development of 
airborne forces without seriously 
jeopardising the Air Staff's immediate 
plans for expansion of the bomber force 
in order to ensure the success of their 
core doctrine. Very early on in the 
development process the Whitley was 
identified by those having to operate 
with it as "thoroughly unsatisfactory". 
Keyes pointed out its failings to 
Churchill. 

[The Whitley] can carry only 8 men, 
who would have to sit throughout the 
passage overseas, huddled up in the bomb 
tube in grea t discomfort, and then drop 
through the middle of a small hole, with 
no margin for error in poise, conditions 
which are calculated to damp the light 
hearted enthusiasm with which these 
young men volunteered for a hazardous 
adventure. 49 

The first fatality after only a few weeks 
of training at Ringway did nothing to 
improve that enthusiasm. The first few 
Whitleys used for airborne training had 
been retrospectively fitted for the task 
in an ad hoe manner. From the 



- spring of 1941 the Whitley V came into 
production with integral fittings for 
airborne operations and the aircraft 
capacity rose from eight to ten men. 
Notwithstanding this improvement, 
it was projected that if every available 
Whitley was committed to airborne 
operations only 600 to 700 paratroops 
could be dropped, a figure far short of 
Churchill's original demand for a force 
of 5,000.50 If airborne development was 
to maintain a desired rate of progress 
more aircraft would be needed. With 
no likelihood of receiving specialist 
transport aircraft before 1943 the only 
viable option was to expand reliance on 
the bomber force. 

Naturally the Air Ministry resisted the 
suggestion that more of their bombers 
might be marginalized by their use by 
airborne forces. It maintained that it 
had already investigated the use of the 
Shorts Stirling, Handley Page Halifax and 
the Manchester for airborne operations 
and had found them incompatible. It 
reluctantly conceded that Ringway could 
conduct its own investigations into 
the suitability of these new types of 
bombers as long as this did not involve 
any permanent allotment of aircraft and 
the work did not take precedence over 
operational requirements.51 The Air Staff 
were acutely aware of the interference 
that continuous modifications caused 
to the flow of MAP and industry's 
production programmes.52 

Converting or modifying any aircraft 
once it is in service, while not technically 
difficult, presented serious engineering 
challenges. As the Air Ministry's 
Director of Operational Requirements 
(DOR) observed, it was a "problem 
which involves considerably more 
than providing seats for the men and 
space to accommodate equipment."53 

Apparently minor alterations took up 
a disproportionate amount of time 
and effort and many were required 
before a bomber could be used to 
drop paratroops. Lights in the cabin 
to indicate the time to drop had to be 
fitted and connected to the cockpit, 
intercom from cabin to cockpit was 
required, rigging lines had to be fitted for 
parachute static line attachment, floors 
had to be raised and reinforced and a 
dispatch hole had to be built. The process 
could be accelerated in some cases, such 
as providing rear cabin dim lighting, by 
purchasing 'off the shelf' equipment that 
could be temporarily fitted and removed 
as required. In others progress was 
tortuously slow; it took eight months to 
make a decision on the type of rubber 
matting to fit in the cabin in order to 
make the flight more comfortable for 
the paratroops.54 Additionally there 
was one overriding consideration that 
could render any modifications futile no 
matter how carefully considered. DOR 
commented once again. 

It should be impressed upon the War 
Office that aeroplanes are delicately 
balanced craft which cannot be loaded 
like Army lorries with space as the 
only limitation. Carefully prepared 
loading with scientifically designed 
stowages to limit movement during 
flight are indispensable. It requires much 
elaborate calculation trials and technical 
investigation and the preparation of 
numerous varied loading tables for each 
type.55

Conducting centre of gravity trials 
required a huge amount of technical 
staff effort and a lengthy period of time, 
particularly when the Air Ministry was 
reluctant to release aircraft.56

It should be borne in mind that the 

' ' priority given by the Air Staff was to the 
operational use of aircraft, and no matter 
how successful any trials and consequent 
establishment of a force at that time, it 
would inevitably have spent most of its 
time not being employed operationally. 
Ringway was first given clearance to 
begin trials on the Vickers Wellington la, 
le and II in May 1941. This work was to 
cover "technical details of the structural 
alterations necessary to convert the 
Wellington from normal operational 
work to the role of paratroop dropping" 
and "air tests with dummy and live 
troops and full load tests to determine 
the effect under all conditions of the 
centre of gravity."57 It was not until 
June 1942, thirteen months later, that the 
trials were complete and the Wellington 
was finally given clearance to conduct 
parachute operations and training.58 

Even then the aircraft was only cleared 
to carry and drop eight paratroops, a 
capacity inferior to that of the Whitley 
at that time. In response to this 1 
Parachute Brigade ran its own in-service 
trials and a month later concluded that 
it was perfectly practicable to operate 
sticks of ten men with four containers 
out of the Wellington.59 Commander 1 
Parachute Brigade urged the Airborne 
Forces Experimental Establishment 
(AFEE) at Sherburn-in-Elmet to verify the 
findings and amend the official aircraft 
release, which was eventually issued in 
November 1942.60 Therefore the entire 
process took eighteen months. 

Even when an aircraft was finally cleared 
for parachuting it did not necessarily 
result in a commensurate improvement in 
its availability for training and operations 
by airborne forces. The parachute role 
was always considered secondary; even 
the 'obsolete' Whitley had been allocated 
to Coastal Command by the Air Staff for 
anti-U Boat operations. The Air Ministry 

maintained that it would be difficult to 
concentrate parachute capable Whitleys 
in one or two bomber squadrons without 
involving a double move for each 
replacement aircraft. It was considered 
that the administrative difficulties of 
concentrating parachute aircraft in 
one or two squadrons outweighed the 
training and operational advantages.61 

As Whitley Vs left the production line 
they were allocated wherever the Air 
Ministry believed the priority lay. This 
meant the modified aircraft were spread 
across the RAF and were difficult to 
concentrate for training or operations. 
Prioritisation continued to cause impact 
even though the engineering problems 
had been surmounted. The situation 
was only alleviated when dedicated RAF 
formations were committed to airborne 
operations and even then the aircraft 
were frequently committed to other 
activities.62 

The technical and engineering 
challenges of the modification 
programme were exacerbated by 
organisational limitations. Initially work 
was restricted by the improvised nature 
of the technical trials, development 
and experimentation establishment at 
the CLS. When the CLS was expanded 
to the Central Landing Establishment 
(CLE) in late 1940 an Experimental 
Flight was established alongside a 
Technical Development Section (TDS).63 

These departments, responsible for all 
trials, were still based on a minimum 
and clearly inadequate level of 
manpower. The TDS, run by a civilian 
Chief Technical Officer, was split 
between two productive sections, one 
run by a Senior Technical Officer (STO) 
and the other by an Engineering Officer. 
Under the former was a small trials 
section, just a handful of civilian and 
military officers to prepare, set up and 



report on aircraft trials. The Engineering 
Officer had one subordinate officer, 
Flight Lieutenant Pithkelly, to work as 
Contractors' Liaison and Modifications 
Officer, a single man to act as the point 
of contact between the CLE and the 
numerous manufacturers nationwide 
who would have to embody all the 
modifications that had been trialled and 
recommended. All of those trials had 
to be carried out by the Experimental 
Flight made up of a Flight Lieutenant 
and a handful of pilots.64 This small 
organisation struggled to cope with 
the mass of experimental work that 
was required in these early stages of 
development. 

With a further expansion of the 
establishment in mid-1942 the AFEE 
was formed as a distinct trials and 
development unit separate from 
Ringway which was then left to 
concentrate on training. Within 
the AFEE the Engineering Officer 
gained his own workshop with 
118 technicians. There was also a 
separate dedicated Design Section 
and Glider Trials also had their own 
TDS. Flight Lieutenant Pithkelly was 
now one of two officers responsible 
for parachute aircraft technical 
instructions. The same section had 
dedicated officers working on aircraft 
loading and accommodation and 
aircraft calculations. This section now 
had its own experimental flight to fly 
trials solely to test parachute aircraft 
modifications.65 The trials process does 
appear to have improved in the second 
half of 1942 as a result of the formation 
of the AFEE. The level of activity 
certainly increased as the Armstrong 
Whitworth Albemarle, Avro Lancaster, 
Halifax, Manchester and others were 
all cleared for airborne operations 
between mid-1942 and spring 1943. 

In addition to internal organisational 
limitations, the CLS, CLE and AFEE 
also had to deal with inter-departmental 
friction. This was essentially due to a 
lack of coordination across the many 
ministries and departments necessarily 
involved in developing aircraft capable 
of being used by airborne forces. With 
the Air Ministry, the War Office, MAP 
and the Ministry of Supply all involved 
no single ministry was given a clear 
lead role.66 This lead to nugatory work 
being carried out by both MAP and the 
War Office as each independently tried 
to coordinate the aircraft modification 
programme. MAP was directing work to 
be carried out by aircraft manufacturers 
without any clear knowledge of the 
War Office's detailed requirements for 
airborne forces. Concurrently, the War 
Office was making assumptions in 
its planning of airborne development 
without any technical experience of 
aircraft capabilities. The CLE was the 
natural point at which these conflicts 
could be resolved but prior to the 
formation and separation of the AFEE 
the establishment at Ringway was 
inadequate to coordinate the often 
opposing standpoints. 

The MAP technical staff complained 
of a general lack of co-ordination and 
were doubtful that production would 
be ready in time. There was also a 
feeling that the War Office did not fully 
appreciate the limitations in loading 
placed on the whole modification 
project because of the essential need to 
balance the aircraft. MAP was extremely 
hesitant of the possibility of a flood of 
fresh requirements would ensue as the 
Army began to obtain more experience 
in the field. 67 The Airborne Division was 
accused of trying to bypass the official 
process for conducting trials and getting 
modifications accepted. 
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Both the Ministry of Aircraft Production 
and the Air Ministry are frequently 
faced with most embarrassing situations 
owing to the enormous amount of 
'backdoor' business which goes on 
between the various Ministries and 
between the Army and Air Force 
Departments and Headquarters 
concerned with Airborne Forces and 
their equipment. As often as not these 
backdoor approaches are made with the 
object of getting something done more 
quickly than could be expected by the 
official channels and equally frequently 
the essential partner is short circuited. 
The result of course is confusion. 
With three Ministries concerned, 
any departure from official methods 
requires very careful handling. There 
also seems to be a strong belief among 
those concerned with the operation of 
Airborne Forces that ordinary Service 
technical procedures are not applicable 
to their novel equipment.68 

Considering 1 Airborne Brigade's 
independent trials with the Wellington 
this criticism appears justified. The 
AFEE was warned against accepting 
these approaches and was ordered 
to co-operate with the Airborne 
Division in an advisory role only. 
They were able to discuss projects 
with the Division and advise them as 
regarding the practicability of their 
ideas. However, the AFEE was not 
empowered to take on experimental 
work on behalf of the Airborne 
Division.69 An attempt at the end 
of 1941 to formalise the methods 
and responsibilities for trials and 
conversions had not yielded any 
benefit.70 Once again the formation of 
the AFEE appears to have improved the 
situation and complaints and comments 
receded from mid-1942. At the end of 
1942 the Director Military Cooperation 

 (DMC) within the Air Ministry accepted 
his department as being formally 
responsible for coordin ating all 
technical airborne requirements stating 
that only those requirements placed 
with DMC would be accepted and 
placed on the official list. DMC sought 
to reassure the War Office whilst 
warning them against continuing to 
bypass the system when he wrote 
"I realise that a good deal of useful 
development is obtained by direct 
contact between members of the 
Airborne Division and manufacturers. 
While not proposing to damp 
anybody's enthusiasm, I suggest that 
no official cognisance should be taken 
of requirements which do not come 
through official channels."71 The War 
Office accepted this approach and 
adhered to DMC's suggested method of 
categories and priorities for organising 
airborne technical requirements.72 

Regardless of these improvements in 
organisation and coordination it was 
becoming clear that reliance on the 
bomber force to transport and drop 
Britain's airborne forces was not only 
going to prove highly inefficient but 
was not going to achieve the numbers 
required. The COS Committee was 
appraised of the situation in April 
1942. By this time the Whitley was 
considered obsolete and only suitable 
for training, hence it was omitted 
from any projected calculations. The 
Wellington and Lancaster conversion 
programme therefore determined the 
numbers. It was estimated that by 1 
May 1942 enough Wellingtons would 
be converted to drop 500 men, this 
number rising to 820 by 15 May. By 1 
June 1,150 paratroops could be dropped 
by Wellington with a further 450 being 
dropped by Lancaster although this 
was subject to successful completion of 
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