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PREFACE

T

The events which are to be described in the following pages may be
numbered among the most signifioant in the whole history of strategic bombing.
Indeed, the key to the period is contained in the title of this Volume.

The eleven months March, 1942 to January, 1943, were essentially a time of
experiment in which the bomber force developed by a process of trial and error
from the makesh:n.f’c per:.od already described to the full maturity of 1943,

The ‘broad prn.nc:.ples of Anglo/American ‘strategy had been determined in
Washington at the beginning of ‘1942, It was there mutually agreed that
Germany must be regarded as the prime enemy and that, notwithstanding events
in the Pacific, the joint effort should be directed to the assistance of the
Russians, then verging on collapse in the face of the German armies, and to
the reduction of the German war effort to the point where an Allied re-entry
into the Continent of Europ€ would become a practicable proposition. During -
the early months of 1942, Allied strategy, strongly backed by public and
political opinion on both sides of the Atlantic, was centred on tentative
plans and preparations for a Second Front in 1943 or, given certain
eventualities, in 1942, It was not until the late summer that this policy
was temporarily shelved in favour of a Jjoint campaign in North West Africa in
the autumn of 1942, a campaign which was to have a profound effect on the
whole course of the war, The subsequent decision to exploit the rapid
successes. gained in that area by striking at what Mr, Churchill termed "the
under-belly of the Axis" made invasion on a large scale in 1943 impracticable.
Accordingly, attention was once again focussed on a great Anglo/American
bomber offensive from the United Kingdom in 1943 in preparation for a Second
Front in the spring of the following year. Thus by the time of the Casablanca
Conference in January, 1943, -the course which Allied strategy was to take in
the remalm.ng war years had been f:.nally determined,

As far as the bombing offens:n.ve in 1942 was concerned, the R,A.F, were
still virtually alone in the field. American bomber groups had begun to
arrive in the British Isles in the spring but although they flew their first
operational sorties over ocoupied territory in August, it was not until 1943
that they were in a positiomr to undertake deep daylight penetration into
Germany itself, In the meantime, the R, A F, bomber force, which was rapidly
growing ‘in weight, tactical knowledge and-experience, continued to strike with
all its available strength at the major towns and cities in the German Relch.

Throughout the winter of 1941/42 the strategic offensive had been
severely curtailed by a policy of conservation and by the diversion of a large
proportion of the available effort to the attack of the German battleships in
harbour at Brest..- But by February, 1942, the imperative neced to come to the
aid of the Russians, together with other factors which will emerge, had led to
an imnediate resumption of the strategic offensive against Germany; only
this time, it was an offensive with a difference.

Experience in 1941 had shown that night precision bombing was,
generally speaking, beyond the capebilities of the bomber force as it then
existed. The main theme of the bombing offengive in 1942, therefore, was
the reduction of German civilian morale and particularly that of the industrial
workers by area attacks on the principle industrial centres in Germany rather
than by direct attack on specific factories and other key points in the
German economic system,

The adopt:l.on of enemy civilian morale as a primary objective was a
revolutionary step and one which called for a far greater weight and
concentration of cffort than had hitherto been attempted, together with the
evolution of entirely new bombing tactics and technique. In order to

/devastate
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devastate large areas in the main German towns and cities, it was no longer
sufficient to allow scattered groups of aircraft to make their own way to
the target. The force had to be welded into a coherent whole, capable of
the concentration necessary to safeguard it against an eff:i.o:.ent enemy
defence. system and to. inflict really heavy damage over a w:u.de area,

The suooess of the bom’b:.ng offensive in 1942 was therefore dependent not
only on the expansion of the force to a size in keeping with its increasing
commitments but on the provision of technical equipment to enable it to
overcome the limitations of weather and other tactical problems and on the
development, of new bombing methods in order to achieve the we:.ght and.
concentrat:n.on of, effort reqp.u.red by its changed function.

Th:Ls volume has aocordlng]y been divided into three parts; the first
dealing. with the expansion, re-equipment and re-organisation of the Command;
the second. deal:.ng with the development of the first radar aids to
nav:Lgat:Lon and bombing together with the evolution”of new tactics and
technique; and the third containing a full account of changes in Allied
Strategy and British Bombing Policy during this perlod together with detailed
desor:.pt:.ons of the operatn.ons oarrled out,.

;- The pa.rt played by the bomber force in th,e war at sea at this t:l_me o
although.of considerable importance to the war effort as a whole does not
fit easily into this pattern. It has therefore been included as an Annex _
together with .a brief account of the build-up of the Unitcd States Air -
Forces in the British Isles in 1942, Finally, copies of the main Directives
issued to Bomber Command together with charts and stat:.stical 1nfozmatlon
mll be found at the end of the VQlume.

In view of the w:Lde f:i.eld covered by this Volume and the cons:.dera'ble
amount of detail :moluded it has been thought advisable to*summarise the
main points of interest at the end of Parts I and II respectively, :In’
Part III each Chapter has been summarised separately while a final Chapter
has been added which reviews the period as a whole and :n.nd:.cates the '
conolus:Lons which may be dram from it.

In general, the Narrat:n.ve has been prepared in the A:Lr Historical
Branch from War Cabinet, Chiefs of Staff, Air Ministry and Command documents.
Reference has been nmade to German doownen‘ts wherever possible but it must be
emphasised that in' the spring of 1949 when this Volume was written, very
little information was available from German sources regard:mg the results
of bombn.ng operat:n.ons prior ‘to 1943.

~ Finally, for more deta:.led information regard:r.ng the strategic
background to the bombing offensive in 1942, the Reader is advised to
oonsult the follow:l.ng A H. B. Narrat:.ves and Monographs.

A.Iﬁ B. Monograph ‘ N "The Training of Pilots and
L Air Crews".

A H.B. Signals Monograph , Vol, 2.

A.H, B.. Narrative : '~ - "The North African Campaign".

A H.B. Narratlve . ~~ © ' '"he Liberation of North West

. 'Europe, Volume 2",
St ,’,- . B
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CHRONOLOGY OF PRINCIPAL EVENTS

Great Britain and United States of Amerioca declared war on Japan,
Germany and Italy declared war on United States.

Anglo/American Conference between Prime Minister and President
at Washington, (Arcadia).

United Nations anti-Axis pact signed in Washington by 26 nations.
Formation of Combined Chiefs of Staff Committee in Washington.

U.S. Military Headquarters established in Britain under Gen, Chaney.
Gen, Eaker designated commander of USAAF Bomber Force in U, K.

First operation by RAF Boston bombers.

Air Ministry Strategioc Bombing Directive issued to Bomber Command,
Air Marshal Sir Arthur T, Harris appointed C-in~C Bomber Command,
General Eaker arrived in London,

Advanced detachment U,S, VIII Air Forces arrived in UK,

. Night attack by RAF bombers on Renault Factory.

Daylight attack on Matford Works, Poissy, by Bostons of No, 2 Group.
First operational use of Gee - Essen.

First bombing operation by Lancasters - Essen.

Resumption of Circus operations approved,

Combined operation -~ St. Nagzaire,

Incendiary Raid on Lubeck.

Mr, Harry Hopkins and General Marshall, U.S. Chief of Staff,
arrived in London for discussions on Strategy and Supply.

First 8,000 1b bomb dropped by Bomber Command - Essen.

H.M., Govermment accepted U.S. proposals to make the invasion
of N,W., Europe the major contribution of the Western Allies
to the defeat of Germany.

Establishment of U,S. 8th Air Force Bomber Command H, Q. at
High Wycombe, near H,Q, R.A.F, Bomber Command,

Daylight Raid by Bomber Command Lancasters on M.A.N. Factory at
Augsburg, 12 aircraft despatched, 8 aircraft attacked, 7 missing.
The leader, S/Ldr. Nettleton, was awarded the Victoria Cross.

The "Air Bomber" was introduced as a separate member of Aircrew.
"Observer" renamed "Navigator',

Last Operation by Bomber Command Whitleys, except those in
Operational Training Units,

General Carl Spaatz appointed Commanding General VIII Air Force,
U.S. Army.

Directive = Attack on the G, A.F,

First Main Contingent of U, S, VIII Air Force arrived in Great
Britain.

United Nations Air Training Conference opened at Ottawa.

Extension of Night Bombing to other Occupied Countries,

United Nations ,ir Forces Conference (U,N.A.F.) took place in
London, (Bolero). .

First R A.P. "Thousand Bomber" Raid, (Cologne), 1,046 aircraft
took part. L4 lost, over 2,000 tons of bombs dropped in '
90 minutes, 0,T,Us first employed on a bomb raid,

Mosquito bombers operated for the first time - Cologne.

Second R A F, "Thousand Bomber" Raid. (Essen). 1,006 airoraft
took part, 35 lost, over 1,380 tons of bombs dropped in 90 minutes.
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1942

5 June
8 June
1826 June

18 June
21 June

25 June

L July
7 July

6 August
8 August
9/10 Aug.
12 August
15 August

17 August

18/19 Aug.
19 August

10/11 Sept.
/15 Sept,

19 Sept.
25 Sept.

16 Oot,
17 Oct.

24 Oct,
25 Qot.

29 Oct.

3 Nov.
8 Nov.

11 Nov.
6 Dec.

15 Dec.
20/21 Dec.

Extended Empire Air Training Agreement signed in Qttawa by
United Kingdom, Canada, New Zealand and Australia.

American "European Theatre of Qperations" Established with
General Chaney as Commander of all U,S, Forces.,

Prime Minister visited Washington for conferences with President
Roosevelt, on Operations for 1942 and 1943,

General Spaatz assumed Conmand of U,S, VIII Air Foroe,
Arnold-Towers-Portal Agreement on the allocation of American
aircraft., Acoepted by Conbined Chiefs of Staff on 2, 7.42.
Major-General Dwight Eisenhower appointed Commander of U. S.

Forces in I, T,0, vice. General J,E., Chaney.

U.S.VIII Air Force Crews operated for first time in six Bomber
Command Bostons in daylight raid on Dutch Airfields. :
General C, Spaatz appointed Commanding General U, S, A4, A.F., in
Europe,

"Moonghine" R,C,M, first used operationally, Very success-
fully used for confusion on enemy early-warm.ng radar as to
nunber of aircraft.

Major General Mark Clark placed in Command of U, S, Ground
Forces established at Headquarters in England,

Initiation of jamming of Gee,

Mr. Churchill arrived in Mosocow for conversations with
Marghal Stalin, Returned 24th August.

Formation of Pathfinder Force under Command of Group Captain
D.C.T., Bennett., - No, 8 Group subsequently reformed and
became No, 8(PFF) Group on 13, L 43.

U.S. VIII Air Force Aircraft, led by General Ira Eaker,
operated for the first time, Objective Rouen Railway Centre
(12 Fortress Aircraft escorted by R.A.F. Spitfires).

Pathfinder Force carried out their first operation - Flensburg.

Combined Operation against Dieppe (Jubilee). Bomber Liroraft
used as Support. ‘ :

First 4,000 1b Incendiary Bomb dropped by Bomber Command,
(Dusseldorf).

Last Operation by Hampdens of Bom'ber Conmand,

First Bomber Command Daylight Operation on Berlin.

Four R,A.F. Mosquitos made a Daylight Raid on the Gestapo
Headquarters at Oslo.

Inauguration of the Fifty Squadron Plan,

Daylight R A.F., Attack on Le Creusot (Schneider Armament Works)
by 87 Lancasters, plus 7 against the Transformer Station at
Montchanin, One Aircraft missing from the latter attack,
Daylight R, A.F, attack by 88 Lancasters on Milan, This was
the first daylight attack on Italy by home-based aircraft
and involved a flight of approximately 1,400 miles.

Formation of No, 6 Group (R.C.A.F.) at Allerton Park.

Consolidated Bombardment Instructions issued.

First 0perat:|.on by Bomber Command Venturas ~ Hengelo.

Allied forces landed in French North 4frica (Torch) under the
Command of Lieutenant-General Eisenhower.,

German troops entered "Unocoupied" France.

Daylight Attack by No, 2 Group on Phillips Works at Eindhoven.
Arnold-Portal Agreement on Air Suppl:x.es to Britain in 1943.
Oboe first employed by Bomber Command in attack on Lutterade
Power Statiomn
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1943
9 Jan.,

11 Jan,
14-2). Jan,

16/17 Jan,
21 Jan.

22 Jan,
27 Jan,

30 Jan.

30/31 Jan.
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General Carl Spaatz assumed Command of Allied Air Foroces in
North Africa, :

Area Bombing of U Boat Bases Approved.

Conferences between the Prime Minister and the U, S, President
at Casablanca, (Symbol).

Target-Indicator Bombs (250 1b) used for the first time by
Bomber Command in the first R, A F. attack on Berlin since 7, 11.41,
Casablanca Direotive Issued by the Combined Chiefs of Staff
defining the primary objects of the Combined Bomber Offensive.

First Operation by Mitchells of Bomber Command.

First U.S.A A F. air raid on Germany - Emden and Wilhelmshaven
attacked by Fortresgses and Liberators,

Mosquitos made their first daylight attack on Berlin during
Goebbel's and Goering's addresses to the German Armed Forces

. at the tenth anniversary celebrations of Hitler's regime,

H2S first used by Bomber Command - Hamburg.
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PART I
THE _EXPANDING _FORCE

CHAFTER 1

l
LONG-TERM EXPANSION AND RE-EQUIPMENT
POLICY

(i) Target Force "E" Abandoned.

"The Navy can lose us the war but only the Airforce ocan
win it.  Therefore, our supreme effort must be to gain

: overwhelming mastery in the air, The fighters are our

W.P, (40) salvation but the bombers alone provide the meang of

352, victory, We must, therefore, develop the power to carry
an ever increasing volume of explosives to Germany so as
to pulverise the entire industry and soientific structure
on which the war effort and economic life of the enemy

depends, "
ﬂi./q M3 qup{a) This opinion was expressed by the Prime Minister in a .
o) Memorandum to the War Cabinet after the fall of France in 1940.
5 I Since that date an ever-increasing bomber offensive and,

. ipso facto, the expansion of the Force to meet it had ,
repeatedly been put forward by the Chiefs of Staff amd: i '
accepted by the War Cabinet as a cardinal factor in the
programme for wvictory. In this they had the sympathetic
support of American opinion, "Maximum impact on the enemy"
was, in fact, the joint aim which formed the basis of all
subsequent expansion programmes of which the latest, Target
Force "E", was still in force in the spring of 1942 when this
Narrative opens. 4Lis will be seen, prospects of achieving it
were rapidly diminishing,

As far as the Metropolitan Bomber Force was concerned,
Target Force "E" envisaged planned expansion to a front-line
strength of 4,000 heavy and medium bombers by mid-1943,

This figure could not be met from British production alone .
and its achievement was essentially dependant on a steady
supply of aircraft from the United States. Every effort
had been made during 1941 to stimulate American production
and to ensure the allocation of a substantial proportion of
it to the R.A.F. By the autumn of that year, the likelihood
of the Americans entering the war and a consequent decrease
in those allocations suggested that Britain must be prepared
to meet a greater proportion of her needs from her own
resources,

In December, 1941, the Defence Committee authorised

D.C. (8) the adoption of a programme the main object of which was the

(42) 82 production of 14,000 heavy and medium bombers by August 1943
and a peak output of 925 aircraft per month by December 194.3.
At the same time the Prime Minister ruled that the Ministry
of Aircraft Production should be given the labour and machine
tools necessary to enable them to complete that programme
100%. This latter point is of considerable importance and
must be borne in mind when considering subsequent planning,

/on
SECRET

G. 169087/2GB/1/50/30

-



C. A. 8.
Folder:

A/T/P Agmt,

Cyph: sig: .,
JSM/172

C.A.S. Folder

A/T/P. Agmt,
and AE—FE~

mﬁflmi-/

E.RP, 203

A, C.55(42)
and

A.C. Draft

Conclusions -

13(42)

-2-—

On 7 December 1941 the United States entered the war and,
as expected, allocations from that source were considerably
reduced under the terms of the Arnold/Portal Agreement signed
on 1 January 1942, By the spring, even those reduced '
expectations seemed unlikely to be fulfilled. Every indication
was that the British were about to be "edged off the U, S,
platform". These gloomy prognostications were confirmed when
the President laid down in principle that every appropriate
American aircraft should be manned by American crews, In
short, American opinion was undergoing a change which seemed
likely to have serious repercussions on Britain's own expansion
plans, It is true that there was a reasonable hope that, by
1943, part at least of the loss would be made good by American
Units operating in British theatres of responsibility but, in
the interim, planned expansion would be jeopardised and there
might be a vital weakening of effort in direct contrast to the
accepted policy of intensification, . :

()

The oculminating blow to hopes of achieving Target Force "E"
came with the signing of the Arnold/Towers/Portal Agreement in: :. .. \
Washington on 21 June 1942, In this, the Presidential policy x
that, with certain exceptions, every appropriate States-built
aircraft should be manned by American crews was re-iterated.

The United States undertook to allot sufficient aircraft to

equip and maintain certain existing or projected units of the

R. A, F, and Dominions in theatres of British and Combined strategic
responsibility for which American units could not be substituted.
In all other instances, American Units would be, substituted for
previously projected R, A,F, Units flying American aircraft,

At the same time they would:

"econtinue during 1943 the allccation of aircraft necessary

to meet attrition in British squadrons using American

aircraft operational on 1 April 1943, and in their

supporting 0, T, Us, "

(1:.) TParget Force "G".

; }

As has already been stated, expansion to a front-line
strength of 4000 heavy and medium bombers could not be achieved
when relying on British production alone. The new Agreement
had reduced heavy and medium bomber allocations from America to
the merest trickle. Under these circumstances there was
nothing for it but to scrap Target Force "E" and prepare a new
long term programme in keeping with reduced resources.,

The new programme - Target Force "G" - received
provisional approval from the E,R,P, Committee in July 1942, ‘)
It aimed at expansion of the Force to 135 heavy and nine N
medium squadrons - a total of some 2,500 aircraft - by :
December 1943, Of these, 125 heavy squadrons would be in
Bomber Command, the remaining 19 squadrons being distributed
between the Middle East, India and Burma.

This programme was based on a calculated strategic
requirement, teking into account the size of the Airforces
which the United States had undertaken to provide in British
theatres of responsibility. It was provisionally estimated
that the 2,500 heavy-and medium bombers required for Target
Force "G", plus the American Units operating in British ~~
theatres of responsibility, plus a small force from the 0.T,Us
on nights of peak effort would, in effect, provide a combined
bombing force of approximately 4,000 aircrafdt.

/In
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No., 118 '

Ibid.

Heavies| 25 41 | 55 69 8 97| 112 124 132 136
Mediwms| 27 21 | 17 15 16 18| 21 26 31 35

Heavies| 25 38 | 49 60 72 8| 96 107 114 118
Mediums| 30 24 | 20 17 17 19| 22 25 30 3%
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In planning the new programme, the bomber figures had
deliberately been set higher than could be attained by
existing forecasts of British production and allocations
from America under the A, T,P, Agrecement, It was the view
of the Chief of the Air Staff that the approved strategic
needs of the R, A.F, should not, on principle, be
subordinated to current production plans, He argued that
the additional resources already promised should be given
to the Ministry of Aircraft Production to enable them
completely to fulfill their December 1941 programme, At
the same time the Defence Committee should approve any
necessary increases in that programme to enable the industry
to change-over to the production of ne‘fr '15y'pes of bomber
without jeopardising the normal output 1), So far the
stated needs of the Industry had not been met with the result
that output, so far as the heavy and light bombers were
concerned, was consistently behind schedule,

Planning on these lines had not proceeded very far
before the Air Member for Supply and Organisation was obliged
to advise the Air Council that the aircraft position was ‘
such that, even assuming 100% of current production
forecasts - which experience indicated as unlikely of
realisation - 0,T,U, aircraft requirements would prohibit
all possibility of a front-line expangionto the 144 heavy
and medium squadrons visualised in Target Force "G" by the
end of 1943, Any attempt to provision on that basis must
inevitably prove wasteful.

It may be of interest at this stage to compare figures
prepared by the Alr Memberts staff showing expectations of
expension by squadrons when planning on (a) receipt of 100%
of the production programme, taking into account the 0.T.U.
requirements and (b) the more realistic expectation of 85%
of the same programme:

e | 1943 T loh

(2) | Sept. Dec. | Mar. June Sept. Dec.| Mar, Jurie Sept. Dec.

52 62 | 72 8 100 115 | 133 150 163 171

(b)

55 62 69 77 89 103 | 117 132 14 152

/An

(1) The need for a heavy bomber of entirely new design to
replace the Wellington and Warwick was beginning to make
itself felt, The performance of British aircraft in
comparison with those of the enemy was giving rise to

considerable misgiving, It seemed like1\¥ that by 1944 we
should be labouring under acute inferiotity unless immediate

i be
SEERBIECER macting the Hibrangi REoTioai R Seooted By Speration-
al requirements and the rapidly Improving enemy defence systems.
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An examination of these figures shows that even on the most:
optimistic basis, the bomber element of the new programme -

i, e, U4 heavy and medium squadrons ~ could not be achieved before
the late spring of 1944 and, on a more realistic basis,

probably not before the autumn.

After considerable discussion, the Air Council finally
agreed that, as an interim measure and since any futher delay
might seriously jeopardise the long-term programme, the A, M, S,0's
expansion figures at (b) above should be accepted as a basis
for provisioning and administrative plamning until June, 1943,
only, It was assumed that by that time output from British
production would have been increased and the programme could
then be stepped up accordingly. Moreover, the Air Council
still clung to the hope that if American production reached the
proportions expected of it, it would exceed their capacity to
produce trained crews and, by the middle of 1943, a substantial flow of-
heavy bombers might once again become available to the R,A,F,
from that source.

The above decisions must not obsoure the main issue, The
Air Council were still of the opinion that if the bomber force
were to expand to a size commensurate with strategic require-
ments, British industrial output should and must be increased,
The Ministry of Airecraft Production must be given the means not
only to overteke arrears and fulfill, in toto, the programme
approved the previous December, but to develop additional
capacity which would provide a "cushion" element enabling output
to be maintained while developing and changing over to production .
of the urgently required new bombers, This was the case which
the Secretary of State for Air presented for the approval of the
Defence Committee (Supply) on 27 September 1942,

(iii) Breakdown of Target Force "G",

Duscussion on Target Force "G" was still in progress when
a new cloud appeared on the horizon. TFor some time past the
Joint War Production Committee had been examining the manpower
position in the light of the requirements of the Service and
their supporting industries. In June 1942 the Air Council were
invited to furnish a revised estimate following the A/T/P
Agreement, This, based on the Air Member for Supply and
Organisation's "realistic" programme, showed a requirement for
an increased intake during the firgt six months - i,e, July to
December, 1942 - of 126,950 men and women over and above the
current authorised figure of 110,750, This increase was due
less to the expansion of the force than to the fact that the
number of personnel required to maintain a force of constant
size was, itself, constantly increasing, Establishments were
enlarging to keep pace with the increasing complexity of the
equipment to be maintained, expanding training facilities, works
services and so on, Nevertheless, the Secretary of State for
Air was forced to warn the Air Council on 19 August 1942, that
in view of the very serious manpower situation which had arisen,
it was likely that this new demand would not be met and that
Commands would have to effect cuts in their requirements by
making do with less than their theoretically correct
establishments, '

This view was confirmed by the Prime Minister on
17 September when he warned all Services that drastic revision
of their estimates was essential. As far as the R, A F. was

/oconcerned
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conoerned this must be achieved to the extent of 50% of
their demands, In short, the expansion and, ipso facto,
the offensive power of the bomber force was in danger of
being seriously limited not only by lack of recruits to the
Service but by lack of labour essential for the manufacture
of aircraft and equipment, A rigorous scrutiny of existing
establishments, methods and hours of work was ordered in all
Commands with a view to reducing requirements to the
minimum consonant with the maintenance of the operational

“effort.

Cut after cut was made in the original estimate but on
20 November, Sir John Anderson was forced to admit that,
even with the utmost effort and economy, only half the total
demands of the Services and their supporting industries
could be met, For a total requirement of 2,5 million men
and women, there were only 1, 6 million on which to draw.

In December, the Prime Minister himself directed that
the further necessary reductions over and above those
already referred to must be effected by policy changes
modifying the respeotive expansion schemes, The appropriate
Ministers were instructed to show how this could be done and
what the result of such modifications would be,

As far as the bomber expansion programme was concerned,
the position was now acute, It had been proposed to make
an overall reduction of 325,000 on the joint manpower
requirements of the R, A, F, and the Ministry of Aircraft
Production, of this, 100,000 was to be borne by industry
alone. If this proposal were ratified, it would impose a
very serious limitation on the whole expansion programme of
which the brunt would fall on the heavy bombers, The main
trend of the airecraft industry during 1943 was to have been
towards the production of heavy bombers. Already some
months behind in its labour intake, it had been estimated
that even without the new developments, the industry's heavy
bomber output during 1943 would have been some 1,600
aircraft behind schedule, The proposed reduction in labour
resources would retard the output of heavy bombers still
further with a consequent vital limitation in the expansion

and effeotive strength of the TForce,

Urgent representations on these lines by the Secretary
of State for Air failed to stem the tide, On 11 December,
1942, the proposed reductions were ratified by Cabinet
decision and the joint manpower allocation to the R, A F. and
Ministry of Aircraft Production for the period July 1942
to December 1943 was fixed at 750,000 men and women.

The Air Council were, therefore, forced to accept this
most unwelcome curtailment of their long term expansion
programme, Target Force "G" was no longer a practical
proposition and was succeeded by Target Force "H" - planning
and implementation of which properly fall within the scope of
the next Narrative, It is worth noting, however, that
prospects for 1943 were to prove considerably brighter than
had at first been anticipated, Renewed negotiations with
the United States culminated in the Arnold/Evill Agreement
in December 1942, with its promise of increased allocations

/in
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in the new year, In addition, the revised programme issued
by the Ministry of Aircraft Production in January, 1943,
forecast a better rate of production than had been anticipated
at the time of the manpower discussions, Théere was, indeed,
reason to hope that in 1943, the bomber force would achieve
the expansion in weight and numbers essential if it was to

teke its full share of the Combined Anglo/American Bomber
Offensive already being planned. But, as far as this Volume
is concerned, this was still in the future. 1In 1942 expansion
and re-equipment was limited by a winter of factors, what those
factors were and the extent to whioch they were overcome will be
demonstrated in the next Chapter.,
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CHAPTER 2.

STAGES OF EXPANSION AND RE-EQUIPMENT.

(i) The Programme in Arrears.

As has been seen, at the beginning of March, 1942,
expansion was still being pursued in terms of Target
Force "E". With a total of only 44 (14 heavy and
30 medium) squadrons, the Command was still a long
way off the target figure. The discrepancy was
actually a little less at this time as six Hampden,
three Whitley and a Wellington squadron were established
at 27 U.E. giving ten additional flights or five
standard-size squadrons. All but six squadrons were
operationa% d the majority up to practically full
strength. 1§n

During the early months of the period the bulk of
the operational effort continued to fall on the medium
bombers but, by September, 1942, the Command medium

_ strength had shrunk from 30 to 13 squadrons (owing to
Vpé Y3 a number of causes which will be examined later) and
5 the heavies were at last coming into their own. They
of—Badbte, had, in fact, expanded in six months from 14 to 25
squadrons although a number were very deficient in
aircraf't.

As a result of the inauguration of the aoccelerated
programme in Septemberfzi these Pigures were to rise
by the end of January, 1943, to 36 heavy and 15 medium
squadrons (excluding three Ventura and two Mitchell
squadrons in No.2 Group). In effect, however, while
Ibid. a certain amount of re-equipment had changed the character
of the force from medium to heavy, actual expansion
Guring the whole period March to January was achieved
to the extent of only seven squadrons and a hundred -
0dd aircraft. ‘ '

Before examining the stages by which this expansion
and re-equipment took place, consideration must be
given to the contributory causes which prohibited ex-
pansion of the bomber force on anything like the scale
originally envisaged.

(ii) Qauses of Delay.

, Briefly, these were (a) the failure of-the Ministry
of Aircraft Production to realise their forecasts (b)
the crippling drain on the strength or potential
strength of the Command in crews and aircraft to feed
. other Commands at home and overseas (c) the revision of
the Arnold/Portal Agreement of January, 1942 and (d) .
the rapidly deteriorating manpower situation. Wastage

/will

(1) See Table at Appendix 1.
(2) See Chapter 2, Sections (vii) and (viii)
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will be discussed in a later Chépter. In any event
it was not, at this s tage, a major factor delaylng
expansion.

The overall effeoct of the shortage of manpower:
and the failure of American supplies has already been
examined in some detail. It was due to the inability
of British aircraft production to achieve anything
like the required output and, equally, to the persistent
drain on Bomber Command's resources either actual. or
potential that the breakdown of expansion in the
Command was primarily due.

As has been stated, indaequate supplies of labour
were the main cause of under-production during this
period, the brunt of which fell on the heavy bombers.
By August, 1942, only 72% of the December, 1941
heavy bomber programme had been achieved and the deficit,
in detail, amounted to 200 Stirlings, 110 Lancasters .
and 65 Halifaxes. Stirling production had proved
extremely wasteful in manhours, requiring exactly
double the number estimated for the Lancaster. The
serious shortage of these aircraft was, in part,
accounted for by failure to allow for this situation.
The position was, in fact, so critical that by the
autumn consideration was already being given to
switching Stirling production capacity to Lancasters.
It may be worth noting at this point that, on 30
December, 1942, the A.0.C.-in-C. complained to the
Secretary of State for Air that No.3 (Stirling)

Group was still only at half strength and the aircraft
suffered from a high degree of unserviceability.
Stirlings had, in fact, "made no worthwhile contr:n.but:.on
to the bomber effort for some time."

The Halifax position was less serious. Trouble
with the tailwheel had temporarily affected deliveries
in the early summer but this had been overcome.  The
aircraft proved extremely unsatisfactory from the
performance angle, however, and underwent con31derable
modifications both on the production line and in
squadrons in an attempt to overcome their aerodynamic
and other deficiencies. Lancasters on the other
hand were well behind schedule. Difficulties of wing-
struoture at the beginning of the year had been overcome
and labour and machine tool shortages were mainly
responsible for the deficit.

The medium bomber output at this time was almost
up to schedule with the vital e xoception of the Wellington
Mk.III, deliveries of which were held up during the,
summer months owing to the shortage of propellors and
constant speed units. This delay had considerable
repercussions on the expansion programme as will be
seen from the next Seotion.

Taking all in all, by the autumn of 1942, it had
become only too clear that the Ministry of Aircraft
Production's programme of December, 1941, based on
their unrealised expectations of additional resources,
had been over optimistic. Even their revisged

/forecast
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forecast of July, 1942, was showing no signs of achievement.
At the same time, the new manpower survey was to frustrate
all attempts to obtain for them the increased supplies

of labour upon which the fulfillment of their programme
depended, '

If the airoraft supply position was serious, the
drain on those supplies during the first six months of the
period both from the production line and the Command's
own resources, was equally critical. Diversions of
aircraf't from the strength or potential strength of
Bomber Command between 1 January and 1 September, 1942,

'in effect amounted to some 510 aircraft and represented
a loss to the Command of approximately 28 squadrons at

18 U.E. = The majority of these diversions were to
Coastal Command and the Middle East, the brunt falling on
the medium bombers. Not only did they represent a loss
of aircraft but, in many instances, of crews as well and
carried a further commitment to supply replacement crews
and aircraft at regular intervals.

The A.0.C.-in-C, protested frequently against this
tendency to use Bomber Command as a "milch cow" butthe
overall shortage of aircraft was such that, while
sympathising with his attitude the Air Ministry were unable
to take any drastic steps to ease the position until
September when the Prime Minister himself intervened with
the ruling that for the next three months Bomber Command was
to receive priority over all other commitments to enable
it to expand to 50 heavy and medium squadrons operational
by 31st December, 1942.

(iii) Medium Bomber Expansion and Re-equipment.

Until such time as the output of heavy bombers from
production oould be stepped-up to the required peak, expan-
sion of the medium bombers remained a sine qua non of the
long term expansion programme if the bomber foroe was to
reach by the end of 1943 a size commensurate with the
stated strategic requirements.

Nevertheless, the period March to September, 1942 saw
a sharp deoline in the medium strength of Bomber Command.
This was partly due to the transfer of a number of
squadrons to Coastal Command and the re-equipment of
others to heavy types but, primarily, to the unexpected
delay in the supply of Wellingtons Mark IIT referred to in

~ the previous Section.

At the beginning of March, 1942, the Command had 30
medium squadrons established. During the next six months
only one new squadron was formed. On the other hand,
two Wellington, three Whitley (two on temporary loan only)
and two Hampden squadrons were transferred to Coastal
Command to offset the growing shortage of general
reconnaissance aircraft and torpedo bombers. Whitleys
completed their last operation - excepting 0.T.U. aircraft -
on 29/30 April, 1942 and by September, the remaining
Hampden squadrons in Bomber Command had either re-equipped -
or were in the process of re-equipping to other types.

' /Hampdens



- 10 -

Hampdens undertook their last mission in Bomber Command on
14/15 September, 1942.

With the deletion of Hampdens and Whitleys from the
front line, Wellingtons became the sole support of the
medium bomber foree, Marks lc, II and IV were already
at the end of their useful life as operational aircraft
and were waiting to re-equip to heavy bombers or Wellingtons

‘Mark III. Owing to the unexpected delay in deliveries

| , of the latter between March and May, 1942, there were

E.R.P. 206

E.R.P. 214

insufficient Mark III airoraft available to maintain 4} 3} F {"‘.35‘;;{[
existing squadrons let alone re-equip or form others. _

In fact, Mark lc aircraft had to be allocated as replacements

to operational squadrons in their stead. This not only

diverted Mark lc aircraf't from O.T,U's which were seriously

short of m?d.')t.um bombers but affected the development Qf‘ the

Gee force \1) since they were not equipped with the device.

: By June, 1942, the position had eased sufficiently to
enable all the existing Wellington Mark III squadrons to be
brought up to.full strength and maintained. By August, a
further improvement enabled three other medium squadrons to

‘be re-equipped to Mark III aircraft. These remained in short

supply however and, with the one exception already mentioned,

no expansion was possible prior to September, 1942. S
Between March and September, 1942, as many as eleven

medium bomber squadrons re-equipped to heavies and, as has

been seen, seven others transferred out of the Command.

Thus, although the heavy bomber force had increased in that

time from 14 to 25 squadrons, the medium force had suffered

a corresponding shrinkage from 30 to 13 squadrons and the

overall strength of the Command hed actually decreased to 38

squadrons from the 44 available at the beginning of the Period.

Before examining the steps taken to reotify this serious
situation, oonsideration must be given to the progress of
the heavy bombers which had troubles of their own.

(iv) Heavy Bomber Expansion and Re~equipment.

No expansion of the heavy bombers took place between
March and September 1942, with the exception of Nos. 10 and
76 (Halifax) Squadrons which were increased to an establishment
of 2 plus 3 in July during the detachment of two flights from
each squadron on loan to the Middle East. These squadrons
were subsequently reduced to standard size in September when
the detached flights returned to the United Kingdom.

Output of Heavy bombers was a long way behind schedule
during 1942 and those available between March and September
were used to bring existing squadrons up to establishment and
re~equip the mediums. By September, 1942, the heavy bomber
strength of the Command had risen from 14 to 25 squadrons.

By that time, also, six Manchester squadrons, four of which
had re-equipped from medium bombers as an interim measure,
had either re=equipped or were in process of re-equipping to
Lancasters. The Manchester, which had proved a failure as

& heavy bomber owing to its low power/weight ratio, completed
its last operation on the night of 25/26 June, 1942 and was
henceforth relegated to a training role.

/Despite

(1) see Part II
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Despite this increase in heavy squadrons, the position
in September, 1942 was by no means as satisfactory as it
appeared on paper. The Halifax, output of which was
nearer schedule than any other heavy bomber, had failed to
give the required performance under operational conditions.
The aircraft suffered from a high degree of unmanoeuvr-
ability with a tendency to go out of control when evading.
This weakness, coupled with flame-throwing from the exhaust,
undercarriage defects and inadequate speed at height, made
the A.0.C.-in-C, unwilling to risk the lives of his crews
by using the aircraft operationally until the defects had
been remedied. Intensive efforts were made both in
squadrons and by the Ministry of Aircraft Production in an
attempt to satisfy the aerodynamic and altitude requirements
but it was not until well on into 1943 that the Halifax
became satisfactory as an operational aircraft.

Stirlings, too, were giving a lot of trouble.(l) Not
only were they in such short supply that by the end of the
year the Stirling squadrons were at little more than half
strength but their high rate of unserviceability reduced the
operational availability of even those aircraft which reached
the squudrons. On 30 December, the A.0.C.-in-C. complained
to the Secretary of State for Air that he was "lucky" if he
could raise thirty aircraft from No.3 (Stirling) Group for
one night's operations even after a week of inactivity.

(v) The Position in September, 1942.

By September, 1942, the situation had, to all intents
and purposes reached a deadlock. The new long-term
expansion programme (Target Force "G") was on the point of
breaking down as a result of the manpower crisis; the
aircraft supply position remained unsatisfactory and, while
further negotiations with the United States were giving rise
to renewed hopes of increased allocations in 1943, these had
yet to materialise. Mearwhile, despite all representations
to the contrary, the drain(o? the resources of Domber Command
had, perforce, continued. ‘2

As has been seen, far from expanding the bomber force
had actually shrunk during the past six months by as many as -

/six

DG(S)(42)
6th Meeting

(1) Serious consideration was being given at this time to the
possibility of switching both Halifax and Stirling production
capacity to Lancasters, the only existing type of heavy bomber
approaching the Command's operational requirements. After
much discussion, the Defence Committee (Supply) agreed on
14th December 1942, that Austin and Short factories should be
turned over from Stirling to Lancaster production as soon as
possible - i.e. early in the new year. It was thought that
any possible loss of output during the switch-over would be
more acceptable than continuing to suffer heavy casualties
not only to aircraft but to sorely needed crews. It was
also agreed to postpone a decision on the Halifax until the
result of the proposed modifications could be assessed. '

(2) For details see Appendix k.
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six squadrons; a situation only partially alleviated by the
increased number of heavy squadrons resulting from re-equip-
ment of the mediums. The off1f1%1 return on 18 September
shows the following position :

A/C No.:of| .  Total A/C on No. of 4/C
Sqdns.| I.E. & I.R. | Unit charge | Deficient.
Stirling 5 80 plus 10 6l 26
Halifax 10 160 * 20 127 53
Lancaster 10 160 " 20 162 18
B.C.
Order of | Wellington | 13 190 " 26 191 25

Battle (A1l Marks)

Total 38 590 " 76 (| 54k 122

The effective strength of the Command at this time was
actually considerably less than the 38 squadrons shown on
paper. Four Halifax, one Lancaster and two Wellington
squadrons were non-operational. Three Polish medium
squadrons were still operating on an establishment of 10 plus
2 giving the equivalent of only two standard-size squadrons.
The .total available operational strength of the Command was
therefore no more than 30 squadrons; an unsatisfactory state
of affairs further aggravated by the number of squadrons
below establishment and the poor performance of Halifaxes and
Stirlings.

(vi) The Prime Minister's Ruling.

P.M. This then was the position when; on 17 September 1942,
Personal the Prime Minister instructed the Secretary of State for Air
Minute toprepare a scheme which would achieve "the prime military

M.378/2 object" of raising the effective strength of Bomber Command
S to 50 heavy and medium squadrons, all operational, by the 31
December. At the same time he guaranteed that once the
plan had been approved, it would become binding and, within
certain unavoidable limits, would receive priority over every
competing claim during the next three months.

(vii) The Fifty-squadron Plan.

S+ 571k . As already stated, at this time the Command had the equiv-
Encl.133A glent of 37 ? ¥ heavy and medium squadrons formed or forming,
‘ leaving a balance of 13 to be found before the end of the

year. The dominant factor in the success of the scheme was
the aircraft position. Supplies could be augmented in two
ways: f(a) by curtailing the extraneous demands on the actual
or potential strength of the Command and returning squadrons
on loan and (b) by an increased output from production.
If the new squadrons were to become operational by 31 December,
the crucial months so far as production was conocerned were
October and November, leaving a further month for squadrons

to 'work up . /Followj_ng

1) See Appendlx 2

§ 3 Actually. 38 squadrons on paper but with 3 Polish
squadrons established at 10 plus 2, the number of
standard size squadrons was reduced to 37.
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S.5714 Following the Prime Minister's Minute, an immediate

Encl.33A approach to the Minister of Aircraft Production resulted in
a promise of 300 Halifaxes, 300 Lancasters, 181 Stirlings
and 893 Wellingtons between September and November -
altogether an increase of 260 heavy and 275 medium bombers
on deliveries made during the previous quarter. The
Minister made it clear that these inoreases were contingent
on the supply of labour and better deliveries of machine
tools and that the proposed withdrawal of the R.A.F,
personnel lent to Industry during the year would limit
production to & level below that required to make good the
increased allocations. The medium bomber figures actually
involved no increase from production but supplies were to
be augmented by a more rapid flow from A.S.U's. At the
same time, he made a further contribution by reducing the
number of aircraft held in pool for experimental and develop-
ment purposes.

C.0.8. (42) By 9 October, the Secretary of State was able to

317(0) inform the Prime Minister that, assuming these promises
were fulfilled, he expected to he able to find all but five
of the thlrteen squadrons required from the production line.
Two more (Nos. 51 and 77) on loan to Coastal Command would
have been returned by the beginning of November for re-equip-
ment from Whitleys to Halifaxes. This left a balance of
three squadrons which he proposed to find by :-

(a) Suspending the flow of medium bomb?r§ to the
Airborne Forces for twomonths andll

(b) Halvin% the flow of heavy bombers to the Middle
Bast. g
¢ Ibid. Asfar as crews were concerned, the situation, already
difficult, was further aggravated by a commitment to ferry
Halifax and Wellington replacement aircraft to the Mjddle
East. He proposed to relieve the Command of the whole of
the Halifax and one third of the Wellington commitment.
The remaining small deficiences would be met by various
expedients, including the accelerated return of tour-expired
crews and pilots from the Mjiddle East.
. '} : 'ﬂf \HH
Ibid. ‘Equally indispensable to the success of the plan wad &n!’
increased supply of mechanics to Bomber Command. If squadrons
were to be ready in time, 0.T.Us. must be brought up to
strength in ground-staffs immediately and men made available
for the new squadrons as they formed. The Secretary of State
hoped that economies to be effected in the provisions for
the Airborne Forces would meet most of this requirement but

/eany

e 0.5, :
Grﬁré?cﬁ)(l) The Airborne Forces represented a heavy commitment for
317(0) medium bombers direct from the production line. 100 medium
bombers were already so employed and further 100 ware required
during the next two months.  Although the aircraft were
Whitleys and obsolescent as operational bombers, they would
relieve the strain imposed on the training organisation by
the accelerated expansion programme.
(2) Then at the rate of 8 per month.
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any balance would have to be found by a decision to give the
Commaend priority over all other claims during the vital
months. While he expected that the losses thus inflicted
on other Commands would, to a certain extent, be made good
by the economies anticipated from the new manpower survey,
he emphasised that Bomber Command itself must impose rigid
economies and bear its share of the general acute shortage.
Meanwhile a start was to be made with the return of airmen
lent to-industry. In view of the limiting effect this would
have on production, however, the flow was to be restricted
to 500 per month.

The above proposals were approved by the Prime Minister
on 16 October 1942 and on 22 Ootober received the formal
agreement of the Chiefs of Staff subject to the proviso that
the required personnel should be found without removing
technical tradesmen from Coastal Command squadrons. A start
had already been made towards their fulfillment and it now remains
to examine the progress of the Command towards the target of
"fifty squadrons" and the extent to which this was achieved.

(viii) Progress of the Accelerated Expansion Scheme.

It will be remembered that the fulfillment of the 50
squadron plan was contingent on the eleven new squadrons having'
formed by the end of November 1942. Forecasted expansion was
as follows :-

Sqdn. . Date ,°f Airoraft
Formation

466 (RCA.F) 15/10/4.2 Wellington III
L2 " Wellington II
426 " ' " Wellington III
Ly v 7/11/42 Wellington III ,
428 v . " Wellington III
429 "o Wellington III
196 (RAF) " Wellington IIT
199(1) : " - Wellington III
431 ‘ " Wellington III
90 " " Stirling

467 (RCAF) " - Lancaster

By 1 December, there were actually 51 squadrons in éxiste.nce.(z)

Owing to production difficulties, however, the squadrons were
some 150 aircraft short of establishment and, but for an
unexpected drop in the wastage rate over the previous three

9

/x..onths

()

(1) A second Stirling squadron (No.166) was to have formed in
November but was cancelled on the decision to re-equip No.1l1l5
(Wellington III) squadron to Stirlings in the same month. Now43l
squadron was authorised to form on Wellingtons in its place.

(2) This figure includes the three Polish squadrons which,
throughout the 50 squadron plan were counted as two and the
additional squadron provided by the third flights of Nos.7
(Stirling) and 35 (Helifax) squadrons which had been temporarily
expanded for training with special Radar equipment.

G. 169087/RGF/1/50/30
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monthsgl) the shortage would have been even greater.

It was now evident that not all the established

squadrons would be operational by the end of the year.
The following table will serve to illustrate the position
on 1 December, 1942:- .

Ibid . ' A/C Sqdns A/C short of |Sqdns op:
: . Established |Establishment| 31 Dec.
Lancaster 15 32 15
Halifax 11% 12 11
Stirling . 5 - 37 6
Wellington III 15 73 11
Wellington IV 2 4 : ) 2
S Ik 5
# Three Polish squadrons.
[ {

The deficit on Lancaster and Halifax aircraft in _

relation to the number of squadrons was comparatively

small and all squadrons were in fact on a working basis.

The Stirling position on the other hand was disappointing.
Eight squadrons had been planned but it was clear that

no more than six would be operational in time. It was

to the serious shortage of Wellingtons, however, that

the breakdown of the programme was primarily due. This

and other causes will be discussed jn the next Section.

Ibid The official return from Bombér Command on 31
December, 1942, ?o?firmed expectations. Only 4L squadrons
were operational and the majority were much deficient
in airoraf't. The position was actually rather worse as
the L) squadrons ‘included one on loan to Coastal Command
for Bay of Biscay patrols and Nos. 142 and 150 (Wellington)
squadrons with detachments of twelve aircraft each in
North West Africa.

Meanwhile, re-equipment of the force had continued.
The two Whitley squadrons (Nos. 77 and 51) had returned
from Coastal Command and commenced to re-equip to
Halifaxes in October and November respectively. No. 51
squadron became operational at the beginning of January
but although No. 77 squadron actually received its full
complement of Halifax Vs, the aircraft developed under-
carriage troubles and had to be changed for Mark II which
were not operational until Pebruary, 1943. v

By the first week in the new year the heavy force

had been further augmented by the re-equipment of two

- Wellington squadrons to Halifaxes and one to Lancasters.
A fourth (No. 156) had been authorised to re-equip to
Lancasters in December but remained operational on
Wellingtons until February. Two Halifax and a Stirling
squadon also re-equipped to Lencasters. The Stirling
position remained serious. Two medium squadrons were

/to

(1) E.g. Losses in November, 1942 had dropped to 3.9%

from 5.4% the previous month. This was partly accounted

for by the lighter defences of the Italian targets but in

view of long distances flown to these targets and the

bad weather encountered over Germany this was still an

appreciable drop.

(2) This figure increased to 45 next day (1 January 1943)
G.169087/RGF/1/50/30 SECRET
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to have re-equipped with them in November but although No.
75 (N.Z.) squadron was operational by the end of the year,
Stirlings were in such short supply that No. 115 squadron
remained operational on Wellingtons until February, 1942
when it commenced re-equipment to Lancasters instead.

(ix) Causes of the Delay.

-Despite every effort, the 50-squadron plan had broken

90 down. In a Minute to the Prime Minister on 7 January 1943,
. the Secretary of State for Air attributed this failure to

(a) production disappointments and (b) the diversion of
medium bombers to North West Africa for operation Torch.
Subsidiary reasons given by the C.-in~C. in his report
included unfavourable weather for squadron training and
shortage of certain ground and airborne equipment in Units.

Undoubtedly the major factor was the shortage of
aircoraft, particularly Wellingtons and Stirlings. Once
again, the Ministry of Aircraft Production were unable to
fulfill, in toto, their promises of increased supplies during
the vital months September to November. On the 27 November,

- the M. A.P. reported the position as follows :~

_ Forecasted| Produced by | Anticipated
A Supply | 27 November | Deficit by 1 December
Lanocasters "~ 300 229 : 26
Halifaxes . 300 266 : NIL
Stirlings 181 125 . 43
Wellingtons 893 648 . 193
Whitleys 177 | 158  NIL

The serious shortage of Stirlings was attributed partly
to a strike at Short Hartlands and partly to difficulties
encountered in the change over from Mark I to Mark III.
production. '

Once again, however, it was to the Wellingtons that
the breakdown of the programme was mainly due. Large
numbers of these aircraft were held in A.S.Us. awaiting

-completion as a result of the cantinued shortage of

constant speed units and propellors. During December
the position eased but the damage had been done and a long

spell of bad weather prevented those squadrons which

received their aircraft from completing their tr?isu’.ng
in time to become operational by 1 January 1943.(1

(x) The Gep Filled.

It has been seen that the deadline for the fifty-
squadron plan was 30 November, 1942, by which time all
squadrons had to be formed in order to complete their
trainingend become operational by the end of ‘the year.
On that date Bomber Command already had 51 squadrons
established but only 45 of these were operational by the
1 January, 1943, and a number were greatly deficient in
aircraf't.

/Very

gl) Only three of the niné new Wellington squadrons
Nos. 199, 466 and 427) were operational by 1 January, 1943.
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Very little expansion beyond the accelerated pro-
gramme was possible in December and January as all
available aircraft were required to bring existing
squadrons up to full stfe?

Lancasters in December, {1l

gth.

however, and two Halifax

One. squadron formed on-.

E.R.P.239  squadrons were expanded by a third flight each.(2)

i Against this, the two squadrons in North Africa were
reduced to a 'number only' basis in January and No. 166
squadron was formed from their home echelons.

Thus the end of the Period under review in this
Narrative (1 March 1942 to 1 February 1943) found Bomber
Command with 52 heavy and medium squadrons of which 49%
were fully operational. Moreover, all squadrons were up
to practically full establishment in aircraft. The
C.-in-C. now had under his command 36 heavy and 16
medium squadrons - representing a total strength of 94l
aircraft, all but 40 of which eye operational. By no
means an insignificant figure.(3). '

The foliowing Table may be useful for a rapid
comparison ?f Command States at the beginning and end of
the Period.(4)

6 March 1942 - _l; February 1943
Alrcraft  |Sadns. Total A/C on Sqdns. ; Total A/C on
Estbd. jI.E. & I.R. }Jnit.,charge Estbd. [I.E. & I.R. Unit charge
Lancaster 2 |3eplus 4| . 27 17 [272 plus 3L | 315
Halifax 5 80 v 10 88 11 {200 ® 25| 228
Stirling L o|e4 = 8 L9 8(1)i136 n 17| 119
Manchesters 3 (W v o6 61 i DR -
TOTAL W o, v 28 205 36 1608 v 76| 662
Hampdens .7 {120 plus 15 160 - - - -
|Wellingtons | 20 |328 0 U] 36l 1500 {200 pins 30 | 282(1)
Whitleys 3 72 v 9 90 - - - -
Total 30 [s20 w65 61k 15 240 ' 30 | 282
GRAND TOTAL Ly 174k plus 93 839 51  [8L48 plus 106| 9bh
i’ ' From_
ETRPT257 No. 100 gquadron :

B

Nos. 51 and 158 squadrons
Figures given in this para. include

(a) No.405 squadron on loan to Coastal Command for
anti~-submarine reconnaissance. °

8

Three Polish squadrons counted as two
The third flights of Nos. 51 and 158 squadrons.

They do not include the third flights of Nos. 7 and 35

squadrons formed temporarily for training with H.2.S.
(4) Figures for the Table have, for conveniende, been taken
from Bomber Command Orders of Battle dated 6 March 1942 and
4 February 1943 respectively. For detailed analyses see
Appendices 1 and 3. ‘
(ig This figure includes Noe. 115 squadron established on
Stirlings, operational on Wellingtons until mid-1943.

(ii

) The three Polish squadrons established at 10 + 2 have

been counted as two standard size squadrons (16 + 2).
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From the above figures it can be seen that, in eleven
months, Bomber Command had expanded by no more than seven

ATH/Despatch squadrons and a hundred odd aircraft. Actually availa-
and A.M.W.R.bility throughout 1942 averaged only 300 aircraft with
Manual of crews. During the moon periods when leave was restricted
Bomber Cd. this was increased to approximately 400 and on nights of
" Operations special effort by the use of every possible aircraft in-
‘cluding those from training units, this could even be
‘raised to the spectacular peak of 1000 bombers.

Against the comparatively small numerical expansion
achieved must be set the greatly increased bomb-1lif't of a
Ibid force now primarily heavy in character. Air Minlstry'War
Room figures for the whole of 1942 show an increase in
the potentlil bomb-1ift of the force of as much as 1112
tons or 69/ )

Before g01ng on to examine the domestic prdblems of
' the Command consequent upon the expansion plans outlined
in the preceding pages, attention must be paid to the
expansion and re-equipment of the light bomber force which,
as will be seen from the next Section, was a very different
story.

(xi) Expansion and Re-equipment of the Light Bombers.

E.R.P. 140  Target Force "E" (Revmsed) had aimed at 20 light
bomher squadrons of which 15 were to be Mosqui toes. The
new Target Force "G" (July 1942) proposed 17 squadrons,

E.R.P. 203 four for the Army Air Support Group. As has already been
shown Terget Force "G" was to break down over the manpower
position and it was not until Januwary 1943 that a new
expansion and re-equipment programme for No. 2 Group was

" finally prepared.

The beginning of this Period found the light bomber
force in a seriously depleted condition and with its
S. 67148 future prospects still uncertain. On 4 March 1942, the
Encl.77A - A.0.C.-in-C. advised the Air Ministry that of the ten
squadrons still officially 'on the books', only five
were effective, vig:-

11} Blenheim) 107 Boston ) Non-operational
88 Boston ) Operational ; for
226 Boston ) 105 Mosquito) re-equipping.

These included Nos. 88 and 226 squadrons on loan from
Northern Ireland - each with a commitment to return for

three weeks in every quarter for Army Air Support

exercises - and No. 105 (Nbsqplto) squadron still with only

five aircraft. Of the remaining squadrons four were about

to transfer overseas and the fifth (Mo. 139) was on a 'number

only' basis. :

Ibid The C.-in-C. was anxious to maintain as many squadrons
: in being as possible - even, if need be, below strength, -
in order to have the squadron organisation available when a
decision as to the re-equipment of the Group had been made.
He proposed therefore that the Blenheims thrown up by Nos. 82
' and 110 squadrons which were transferring to India as complete
‘ tnls4 /squadrons

()

(1) Bomb-1ift 31 December 1941 was 1609 tons as opposed to
£ 2721 tons on 31 December 1942. Heavy bomber figures for
Cd. the same period jumped from 588 to 2052 tons.
ations.
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squadrons less aircraft should be used to maintain Nos. 18
and 21 squadrons whose aircraft and flying crews had been
posted to Malta. T?i§ was approved but the prevailing
shortage of aircrews\l) kept both squadrons non-operational
until the end of May. By that time ‘the first of the new
Venturas had become available and No.21 Squadron was

¢ authorised to begin re-equipping. No. 18 squadron

remained on Blenheims until September when, with No. 114
(Blenheim) squadron, it re-equipped to Blenheim V's .
prior to the transfer of both squadrons to North West

Africa in November. ‘ :

The Blenheim - for so long the mainstay of the light
bomber foroce - had, in fact, virtually reached the end
of its operational life in Bomber Command and'w?s to
complete its last mission on 17/18 August 1942. 2) 14
was intended that No. 2 Group squadrons should ultimately
be equipped entirely with Mosquitoes but this could not
happen for some considerable time owing to the serious
under-production of those aircraft - in fact, by the autumn
of 1942, only 62% of the December 1941 production
programme had been achieved.

Meanwhile a succéssor to the Blenheim had to be fouund
and Boston IIIs had already been earmarked for the purpose. . -
By March 1942, three suqadrons had already re-equipped
although one (No. 107) was still non-operational. Future
prospects were less promising. The allocation of large
numbers of Bostons to Russia at the end of 1941 had greatly
reduced expectations of supplies from America and it was
now likely that very few more would be available before
June 1942. Further re-equipment to Bostons was, for the .
time being, impossible and it was even anticipated that,
by the end of -the year, ?x%sting squadrons might have to
re-equip to other types.{3 _ Venturas, Mosquitoes and

‘ ‘ /Mitchells

D.B.Ops/
Folder No,2
Group Ops

(1) During the first three months of this Period, virtually
the entire output from both Blenheim 0.T.U's (60 crews per
month) was being absorbed by a commitment to supply 42 crews
per month for overseas and 16 for the Hudson Ferrying Flight.
On 22 April D.B.Ops warned the D.C.A.S. that, unless some

- relief could be afforded from this drain’on the Group's re-

sources, there was little prospect of maintaining the existing
light squadrons let alone expanding them. Action was sub-
sequently taken and by the end of June 1942 No.2 Group had
been relieved of its commitments. The two 0.T.U's had by

- then increased their output to approximately 75 crews per

Ibid ,
o g

month and the Group was beginning to show a surplus.

(2) All Blenheim IV's off the production line and the wholeaf
the Blenheim V output for the first six months of 1942 had al-"
ready been allocated to the Middle East.

(3) Despite these gloomy prospects, Bostons proved themselves
the mainstay of the light bomber force and between lst January
and 31 December 1942 actually contributed more than half the

total operational sorties of the Group viz:

Bostons 1261 sorties
Blenheims 70
Mosquitoes 373
Venturas 81

TOTAL 2285

G.169087/RGF/1/50/30 | SECRET
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Mitchells were ali in prospect as replacements but through-
out 1942, the aircraft position remained so fluid that the
Air Ministry were unable to issue a definite programme.

The first of the Mosquito squadrons (No. 105 had com-
menced to form as early as November, 1941. At the end of
April 1942, the squadron had seven aircraft and had been
non-operational for six months. Latest figures indicated
that no more than ten Mosquitoes would become available
in the next three months - i.e. by the end of July.

The primary role of the Mosquito, when available in
sufficient numbers, was to be daylight harassing attacks
from high level on built-~up areas in Germany. By the
Spring of 1942, hopes of operating them in force before
the winter weather set in seemed negligible and on 6 May
the C.-in-C. authorised high altitude bombing against
large towns in Western Germany by single aircraft only.
Mosquitoes operated for the first time in Bomber Command
on: 31 May, when four aircraft attacked Cologne in daylight
as a follow=-up to the thousand-bomber raid the previous
night. Later in the year Mosquitoes were to undertake
highly successful low level attacks on precision targets -
notably the attack on the Gestapo Headquarters at Oslo
during the Quisling Anniversary Rally on 25 September 1942.

In October the E.R.P. Committee authorised the equip-
ment of a second Mosquito squadron. No. 139 squadron had
remained on a 'number only' basis until 6 June when it had
re-formed on non-operational Blenheim V's. The C.-in-C.
had pressed for this arrangement in ?rger to absorb some
of the surplus aircrews in the Group({l) and enable the
squadron to complete a large proportion of its initial
training while waiting to re-equip. The squadron received
its first allocation of Mosquito aircraft at the end of-
October but is not shown on the operational strength of the
Command until the end of the year by which time it had seven
Mosquitoes to its credit.

Meanwhile, despite the absence of a definite programme;
the expansion of the light bombers continued. As stated

- above, No. 21 Blenheim squadron was authorised to re-equip
- to Venturas in May. By the end of the month the squadron

had received three aircraft but subsequent deliveries were
held up by the development of tank defects and it was not
until the middle of July that Venturas were finally cleared.
The aircraft were not in action, however, until 3 November.
Two further squadrons had commenced to re-equip to these
aircraft in August (Nos. 464 and 487) and by the end of the
year all three were operational. Venturas were slow, steady
unmanoeuvrable aircraft, however, and it was not anticipated
that they would be of much value other than for night
Intruder work and night bombing of area targets. It was f s )
thought that their lack of speed and unmanoeuvrability + 'y bive
would make them unsuitable for low level attacks.in day-

" light and the majority of Circus operations.

The first of the Mitchell bombers also made their
appearance in the summer. These were much more all-round

/aircraft

(1) see Footnote (1) Page 19
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aircraft and it was envisaged that they would undertake
similar tasks to the Bostons, namely: Circus operations
as a primary role with the subsidiary roles of night
Intruder work, daylight low level attacks against Circus
targets and, from time to time, operations against enemy
major Naval Units. The lower speed of the Mitchell was
counterbalanced by its improved defensive armament.

The equipment of the first two Mitchell squadrons
had been authorised in July. The two remaining Blenheim
IV squadrons (Nos. 18 and 114) were obvious first choice
for re-equipment to the new aircraft but the decision in
August to transfer two Blenheim V squadrons to North West

Africa led to a change of plan. Both squadrons re-equipped

to Blenheim V's in September and Nos. 98 and 180 squadrons
formed on Mitchells in their place. It was not until

22 January 1943 however that Mitchells undertook their
first operation.

By the end of 1942, the light bomber force had
expanded to ten squadrons, composed of three Bostons,
three Venturas, two Mitchells and two Mosquitoes. In
accordance with a decision taken at an Extraordinary
General Meeting of the E.R.P Committee on 4 January
the establishment of all ten squadrons was reduced, on
10 January 1943 to 16 plus 2. Hitherto established at
16 plus 4, this brought them into line with the rest of
the Force. The official return for No.2 Group on 6
February 1943, shows the following strengths: Bostons,
three squadrons, 46 aircraft; Mosquitoes, two,squadrons,
L7 aircraft; Venturas, three squadrons, 59 aircraft; and
Mitchells, two squadrons, 39 aircraft.fi) Unfortunately,
this satisfactory position was not maintained during the
next three months due to the transfer of a number of
Bostons to North West Africa, the complete failure of the
Bendix turrets in the Mitchells and the general shortage
of aircraft.

(1) For detail see Appendix 3.
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CHAPTER 3

RE-ORGANTSATION TO MEET EXEANSION

(i) Need for increased concentration.

Meanwiile the whole policy for the organisation of
" Bomber Command was under review in the light of new airfield

commitments, Re~organisation to meet expansion to the
front-line strength of 4000 heavy and medium bombers
S. 82201 visualised in Target Force "E" had begun in June, 194L

Eno, 64, Provision was to be made for the accommodation of one
: squadron of 24 I.E, and three I,R, aircraft on each
aerodrome, At the same time, to save on overheads and
facilitate communications, aerodromes were to be banded
together in 'Clutches! of three, each clutch consisting of
one 'parent' and two satellites..

Ibid. By February, 1942, it had become clear that a much
‘ greater degree of concentration than previously visualised
must b& accepted in order to meet the many additional
airfield commitments which had arisen, The most urgent of
these were the requirements of advanced flying training and
the proposed allocations to the U,S, Army Air Forces.

(ii) Two_squadrons per Airfield.

Bomber Command were accordingly invited to attend a
Conference with D,C.4 S., D.G.0., D, B.Ops and representatives
of the Air Ministry Branches concerned on 10 February 1942
to discuss the possibility of acc?mTodating two squadrons
on each airfield in place of one, 1 After much discussion
it was finally agreed in principle that:-

Squadron establishment should revert to 16 plus 2

from 24 plus 3.

Two squadrons - i.e, 36 aircraft - should be
accommodated on each aerodrome, ‘

A Station or 'Clutch' should still consist of one
Parent and two satellites, '

Seven such Stations or 'Clutches'! - i,e, 21 aerodromes =
should comprise a Group.

The effect of this would be to release for other purposes
about one-third of the. previously estimated requirement for
189 airfields.

(iii) Expansion to three-flight squadrons.

Bomber Command representatives had agreed that on
aerodromes with the required facilities it should be
possible to operate the increased number of aircraft
proposed without appreciable reduction in effort, It
would be many months, however, before the expansion of the
Command and the arrival of American forces in large numbers
compelled the general adoption of this degree of
concentration, In the interim there would be plenty of
opportunity to examine and test the operational and
administrative problems involved.

/On

(1) See Volume IIT, Pages 12 and 13
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S. 82201 On 26 June 1942, the C-in-C put forward a strong
Enc, 1A recommendation that the expansion to two squadrons per airfield

be accomplished in three stages, viz:=-

Stage 1, .§Quadrons established at 16 plus 2 to increase
. to 2k plus 3 by the addition of a third flight.

Stage 2, When'all squadrons had been so increased, the
third flights to break away and form a second
squadron on the same aerodrome,

Stage 3. Each of the two squadrons eouid then increase
-+ to-24 plus 3 as occasion demanded, giving two
squadrons of 24 plus 3 on the same aerodrome,

Ibid, The C-in-C's proposal was discussed and agreed in principle
Enc, 7A at- a meeting under the Director General of Organisation on
20 July 1942, At the same time the D,G, 0, explained that the
formation of No, 6 (Canadian) Group and the undertaking that it
would be inoreased by the addition of ten new squadrons before -
the end of November 1942,. necessitated some modification in the
C-in-C's recommendation which' envisaged tRe formation of no
new heavy or medium bomber squadrons before February/March 1943,
He submitted that the undertaking to the Canadian Govermment had
been given at very high level and there was no option but to
implement it unless convincing proof could be giwven that it
would interfere seriously with the operational effort.

S. 67148 -+ On 29 December 1942, the C-in-C again sought. authority to
Enc, : proceed with Stage one of his programme, He pointed out that
126-127A. .- the existing aerodrome capacity of his Command was fully

occupied by the expansion programme up to 1 January 1943 and
- that it was unlikely that more than three of the seven
aerodromes with runways still under oconstruction would be
operationally serviceable before April, Expansion during the
first three months of the new year would, therefore, have to
be mainly by the addition of third flights to existing squadrons =
where technical facilities permitted. These facilities, he
claimed, were still severely limited. 'Parent! stations had
been designed to provide maintenance facilities for only 32
airoraft and the increased Eschnical accommodation at satellites
had not yet been provided.( :

Ibid. As an alternative, he suggested that planned expansion
might be postponed for two or three months and the available
aircraft used to consolidate the expansion so far achieved, and
to form a small pool to increase the immediate reserve behind
squadrons. This would be at the rate of two aircraft per
squadron plus the appropriate maintenance personnel and would,
in fact, be the equivalent of increasing squadron establish-
ment to.16 plus 4 with two of the I,R, aircraft under station

- control. - He argued that the reserve airoraft would be used
as replacements only and would help to avoid the delay normally
occasioned inwadting for aircraft from MU's. -

Ibid, ' After some discussion between A, C.A. S, (Ops) and the

Mins " D.G,0, it was agreed that Bomber Command should go ahead with
127 - 129, . the addition of third flights to existing squadrons where

-possible but the Pool was refused on the grounds that it
transferred to Bomber Command a function properly the concern
of No, 41 Group.

/(iv)

(1) See Chapter 3 Section (vi) .. on "Availability of Airfields"
© Gw 169087/2GB/1/50/30 )
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(1v) Introduction of the 'Base' Organisation.

Two squadrons per airfield remained, however, the
ultimate aim for which organisational planning must allow.
S, 84330 . A Conference of Group Commanders was held at Bomber Command
Encl. 2A. on 19 May 1942, to consider in detail the implications of
the new policy. The immediate question at issue was:
could a Group Commander continue to exercise direct control
over 21 or even 15 aerodromes, each accommodating the
equivalent of two squadrons or 36 aireraft, The general
opinion was that he could not. After considerable '
discussion, the following skeleton organisation for the (l)
Command was prepared and submitted for Lir Ministry approval® -

Every aerodrome to become a self-contined station
under a Group Captain and the term ‘satellite! to
be discontinued,

One aerodrome in each clutch of three to continue
to be known as the 'parent' or Main station.

Three stations to conmiprise a 'Base' with an
Air Commodore in command,

The Base Headquarters to be located at the main
station with a separate operations room but the
Base Commander to be relieved of the administrative
and operational control of that station,

Five Bases - i.e¢, 15 stations - to comprise a Group.

The main departures in Bomber Command's proposals were
(i) the raising of satellites to station status (ii) the
reduction of the number of stations in a Group from 21 to 15
and (iii) the introduction of a subordinate command in the
form of a Base Headquarters. ‘

S. 82201 A new Conference under the Director-General of

Enc. 7A. Organisation was held on 20 July 1942, to discuss the above
proposals which were agreed in principle subject to the
following recommendations:-

Aerodromes to be self-contained as regards equipment
but the Base Station to be responsible for such
administration and accounting as could conveniently
be centralised, C

The Base Headquarters to exercise operational control
only;. ‘the Group to remain responsible for
admin:i‘.stration. : !

Heavy Conversion Units to be allotted on the basis
of three per Group. Three stations in each Group

to be set aside for this purpose.

/The

(1) It had also been recommended that Conversion Flights

should continue to operate from the same aerodrome as a 24
plus 3 heavy bomber squadron but at a subsequent Meeting at
Air Ministry on 7 July, it was decided that Conversion Flights
should amalgamate with Conversion Units (see Ch. 4 Sec. iv).
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The question of the rank of the Base Commander and the exact
degree of control to be exeroised by him had yet to be decided,
A deoision to establish 35 new posts of Air rank - five to

each of seven Groups = could not be taken lightly.

With no- éxpef:.ence to go upon, it remained to be seen

~whether the introduction of a Base Headquarters - involving as

it did a new link in the chain of  command with all its .
attendant problems of establishment and control - would in the

" event, prove necessary. = In the opinion of the A.M.S.0, and

D.G.0., such an organisation at that stage would be premature,
Writing to the C-in-C on the 11 August 1942, Sir Christopher
Courtney (A.M,S,0.) urged him to 'have another think' on the
subject. In a further letter on 21 August, he reminded him

that it would be many months before congestion became sufficient

to warrant the setting up of a subordinate command - if at all.
In the meantime, the load would be taken gradually. In the
first stage, each clutch would accommodate three squadrons at

16 I,E,; in the second, three squadrons at 24 I,E.; and in the
third, six squadrons at 16 I.E. It would be for decision then
whether the Commanding Officer of the parent station could, with
an ‘augmented staff, easily control the three stations or
whether a Base Comma.nder fould become necessary.

The C-in-C had, meanwhile, decided to give the proposed
new organisation a trial in order to elucidate the major
problems, By the end of December, 1942, he was able to submit
his official request for the 1ntroductlon of the Base organisation
forthwith - basing his request on experience gained during the
past months. His new recommendations differed from those
already agreed in one important respect. He proposed that the
Base Commander should excrcise administrative as well as
operational control over the three stations in the Base. The
extent to which he would decentralise would depend on local
circumstances but the C-in-C emphasized that "the Base }
Commander's principal function will be operational although the
ultimate responsibility for all matters concerning the efficiency
of the Base will rest with him, "

The Air Minigtry's main objections to this proposal were -
that if the Base administrative staff were separate from the-
station on which it was located, it would mean a duplication of
records, staffs etc, and another link in the chain of
correspondence, If, on the other hand, the Base staff were to
be an integral part of the station, they would be serving two
masters - i, e, the Base Commander and the.local Station Commander.,

After some discussion and a meet:n.ng between the Deputy
C-in-C Bomber Commend and the A,M,S,0. and D,G,0, on 9 January
1943, the following compromise was arrived at:-

(i) An Adr commodore(l) as Base Commander to control
operationally and administratively three airfields
each accommodating two squadrons or one H.C,U.

(ii) The Base Commander also to command, officially,
the station at which he was located.

' . /(iii)

(1) The rank of Lir Commodorec was to be granted vhen a Base
controlled 72 aircraft or more.
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(iii) A Group Captain to be 'Deputy Base Commander' to
whom the Base Commander might, if he wished,
delegate the local command of the Base station.

(iv) The administrative staff and the staffs of the
Services to serve both the Base as a whole and the
Station at which the Base Command and his Deputy
were located,

(v) A Group Captain to command each of the other two
Stations in the Base,

The Secretary of State gave his official approval to
the above recommendations on 14 February 1943, adding that
there should be the greatest possible concentration of
ancillary services at the Base Headquarters,

(v) Revised Lay-out of Qperational Groups.

It will be. fqmembered that the planned lay-out of
Bomber Conmand to meet expansion as embodied in Target
Force "E" had been nine operational Groups, each with 21
aerodromes, A number of factors now combined to necessitate
a complete revision of the original scheme, viz:-

The much. smaller force to be accommodated; (1)

the need to accommodate large numbers of the

U.S.A A F. due to arrive in this country during 1942
and in increasing numbers in 1943 and

the new five Bases (15 aerodromes) per Group policy.

As regards the U,S,A A F, it was estimated that the
allocation of 75 aerodromes would meet their ultimate
needs and leave a safe margin for unforeseen requirements.

" At an Anglo/American meeting in May 1942 it had been agreed

that the American Groups should be accommodated initially
in the No, 8 Group area; thereafter in the new B and D
Group areas and eventually extend into No., 3 Group's area.
At a meeting under the D,G,0, on 20 July 1942, it was
estimated that on the basis of two squadrons per aerodrome,
105 aerodromes would more than meet the ultimate ( )
requirements of R.A.F. Bomber expansion as then foreseen
and it was agreed that the whole of the A, B, C, D and No, 8
Group areas should be turned over to the Americans, leaving
eight sites still to be found to bring the number up to the
required total of 75. Of the existing 68 aerodromes only
seven were then occupied by R, A,F, Bomber Command and
these were to be‘ handed over as and when required,

As far as R, A, F. Bomber Command was concerned, it was
now estimated that on the new basis of five Bases

/(15

(1) At that time Target Force "G" was still under discussion

and for planning purposes the ultimate expansion of the
Command was prov:Ls.Lonally estimated at 120 heavy and 20
light bomber squadrons in 1944,

(2) Bass:.ngbourn N Steeple Morden Wattisham
Honington East Wretham Attlebridge
and Horsham St. Faith
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(15 aerodromes) per Group, a maximum of six operat:.onal Groups

would be required to accommodate the ultimate bomber force with
a further Group of 15 aerodromes to be provided as an insurance,
On this estimate, Bomber Command would be composed as follows:-

Seven operational Groups each with

Fifteen aerodromes, (Two additional aerodromes in the
case of No, 3 Group to accommodate the two S,D, squadrons
and the newly formed Bomber Development Unit).

Ten aerodromes in every Group each to accommodate two
squadrons of 16 I,E, '

Three aerodromes each to accommodate one H, C,U, of not
less than 32 aircraft ~ i,e, equivalent to two squadrons,

Two aerodromes-in every Group to be spare for the
accomnodation of ancillary units, etec, '

Ibid. It was planned that Nos, 1,2,3,4 and 5 Groups would, with
certain minor re-allocations of stations, occupy their original
areas; Headquarters No. 5 Group would ultimately move to
Moreton Hall near Swinderby and Headquarters No. 2 Group from
Huntingdon to Bylaugh Hall. No., 7 Group which was to occupy
the accommodation vacated by No. 5 Group at Grantham actually

- did not form until 1944 when it took over control of the
;8 C U's from the operational Groups.

The nucleus of the New Canadian Group (No. 6)( ) commenced
to form in the northern-most area on 25 October 1942 with its
Headquarters at Allerton Hall near Knaresborough, In January
1914.3, it took over the R, C.A.F. squadrons hitherto accommodated
in No. 4 Group, together with the - stations in the North Riding
at which they were located. Some cempensatory adjustment of
airfields between Nos, 1 and 4 Groups su'bsequently became
necessary.

L.M. 1196/DDOP ‘By the end of January 1943, two new factors, viz:-

(i) the curtailment of the a:.rfleld construct:.on
. programme and
(ii) the raising of the Pathf:.nder Force to Group status
necessitated a further revision. On'22 January 1943, the three
existing stations of the Pathflladsr Force split off from No,- '3
Group to form No., & (PFF) Group‘\</ with Headquarters temporarily
located at Wyton pending the vacation of the Huntingdon
~accommodation by No. 2 Group. It was inténded that the new
Pathfinder Group would ultimately consist of six aerodromes
hacked out of the No, 3 Group area. This reduced the planned
number of aerodromes in the latter to nine (excluding the two
set aside for the 8.D. squadrons and B,D,U. )

Meanwhile, as a result of the decision in. gﬁcember 42
to curtail the airfield construction programme( the seven
remaining sites still under -consideration to complete the
original requirement for 107 bomber aerodromes were deferred

/indefinitely.,

(1) It should be noted that Nos, 6 & 7 (0.T.U.) Groups had
been re-numbered’ Nos, 91°& 92 (0.T.U, ) Groups in May 1942,

(2) See "Formation of the Pathfind Force" - Chapter 9.

(3) See Section (vi).
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indefinitely. There were now 100 aerodromes for division

among eight Grczugs and at the end of January, the position
was as follows(l ) ‘

Ultimate Planned No, Actual No. Deferred

Group Location  of Aerodromes of Aerodromes Sites

1 Bawtry 15 11 -
2 Bylaugh Hall U 9 1
3 Exning 11%* 13¢ -
L York 15 15 -
5 Moreton Hall 15 17 -
6 Allerton Hall 11 - 7 I
1 Grantham 13 - 2
8 (PFF) Huntingdon 6 ' 3 -

100 75 7

¥ Including Tempsford and Gransden Lodge for
8.D. squadrons and B.D, U.
4 Two on loan from U,S. A A, F.

Ls can be seen, No, 6 Group was the most affected by the
curtailment of the airfield construction programme, it >~
was not anticipated, however, that the ultimate number of
R.C.A.F. squadrons would exceed 15 which could be
accommodated on 7% aerodromes leaving 3% for H.C,U's and
miscellaneous units, No, 2 Group on the other hand had a
planned total of 14 airfields for 15 light bomber squadrons
whereas nine was considered ample, It was suggested that
five airfields: -~

Feltwell Lakenheath
Methwold
Marham (Downham Market

should be transferred from No, 2 Group to No, 3 Group (to
whom they formerly belonged) to make up for the transfer of
the six aerodromes to the Pathfinder Group but no decision
on this point was reached at that time.

(vi) Aveilability of airfielas(?)

. (a) Provision of Airfields to meet R, A F. Expangion

As has been seen, the number of airfields required to
meet the ultimate operational needs of the Combined Bomber
Force in theé-United Kingdom had been estimated at 132 - 75
for the U,S.A A.F. and 107 for the R./.,F. Bomber Command,
The latter figurc had been arrived at on the assumption that
each aerodrome would accommodate the equivalent of two
squadrons at 16 I.E. It was now necessary:-

/()

(1) Pull details of the ultimate lay-out of operational
Groups planned at.this stage together with a map are at
Appendix 6.

(2) A Narrative on "The Airfield Construction Programme" is
in course of preparation by the Works Department (Mr. Foster).
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(2) to upgrade all existing and construct all new
aerodromes to the standard requirement of two
squadrons of 16 I,E, and

(b) to construct runways -on aﬁ least 14 existing
grass aerodromes.

As regards the latter, it was planned to start on six = ..
immediately (i.e, August, 1942) and the remaining eight when
labour became available ~ probably early in 1943, | . -

The availability of aerodromes to meet the progressive
expansion and re~equipment of the R,A.F. Bomber Force was,
therefore, dependant on three things: (a) the speed with which
new aerodromes could be completed to. the required standard:

(b) the rate at which existing aerodromes could be brought up
to the standard two squadron accommodation and (c¢) the
availability of labour to construct runways at the selected 1k
existing grass aerodromes,

On 1 September 1942, the aerodrome position was as

- follows: - :
Existing aerodromes (with runwéys) 40
"~ " grass) o 21
Acrodromes under or awaiting ‘
' : construction 28

: Aerodromeé loaned to other Commands
or in use as 0,7, U' s ‘ 7

Toj:a,i ,, 96

An analysis of aerodrome availebility in relation to Bomber
Command' s expansion requirements on 1 October 1942, 1 January
and the Spring of 1943 respectively, showed that, in theory
at least, and provided sufficient lsbour could be made
available, there would be sufficient aerodrome capacity to
meet Bomber Command's requirements at all stages up to the
spring of 1943,

There was, in fact, a paper surplus of eight aerodromes on
1-October, riging to sixteen by 1 January 1943, but as the
AM, 8,0, made clear in a -note on the subject dated 19 August
1942, this surplus could only occur if accommodation were
upgraded to two-squadron standard in time. = He warned that
too much reliance could not be placed on the completion of
aerodromes to schedule during the winter months, The
optimistic picture presented by the analysis depended entirely
on the twin factors of labour and weather,

Contracts for existing or partially constructed aerodromes

to be ypgraded to two squadrons standard had been let as
follows: ~ ‘ .

July, 1942 22 aerodromes
Auvgust, 1942 16 "
September, 1942 24 L

Total 62

It was planiled. to let the contracts for the remaining

aerodromes before the end of the year so that all would be

ready by April, 1942, Tt was expected that the work would
' ’ /take
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take from three to six months at each aerodrome, depend:.ng
on the extent of the alterations to be effected.

Note by A further analysis of availability in relation to
A 1L S, 0, requirements at the beginning of December, 1942, however,
0,2 1. showed that while in theory, there was still no lack of
Folder 8.4, airfields, in practice the accelerated expansion scheme

inaugurated in Septenber, 1942, would require all available
aerodromes, up to 1 January 1914-3 and until February/fMarch
1943 there was likely to be fairly acute congestion owing
to an insufficient margin to permit flexibility. This
situation was mainly accounted for by:-

(a) delays in the completion of runways at seven
former grass aerodromes, .
]
(b) the fact that it had proved impossible to
develop satellite acrodromes up to full two
squadron standard as quickly as expected,

(c) the accelerated 'rolling up' of Conversion
Flights into H,C,U's which weré more expensive
in aerodromes.

It was now clear that 20 of the aerodromes for which
contracts had been let earlier in the year would not be
ready by 1 Lpril 1943,

(v) Provision of firfields for U,S..A A F,

Provision of airfields for the Americans, on the other
hand, was well in excess of their requirements owing to a
reduction in the rate at which Units were arriving in this
country, A list was prepared in August, 1942, showing the
aerodromes allocated to the VIII (U.S. ) Bomber Command and
the dates at which they were expected to become available,
An anlysis of this Table shows the following position:-

0.P. 1. Em.stlng aerodromes (with runways) 20
Folder 84, " grass) 6
' Aerodromes under or awaiting o
construction 41
Sites still under consideration 8
Total B 75
Ibid " On the assumption that one R, A, F, bomber aerodrome when
Folder 84, © fully developed would accommodate one U,S. Group, irrespective
- of type, contracts for the upgrading of 27 of those
aerodromes to full 'two squadron' standard had been let
as follows: ~ ;
July, 1942 5 aerodromes
- August, 1942 18 "
September, 1942 __{_..__ "
Total 27
Ibid. It was planned to let thc Contracts for the remaining

airfields in time for their completion by April, 1943, and
‘that the construction of at least 17 of the 41 listed as
.under- or awaiting construct:u.on would b€ undertaken by the
Americans, ‘

/By
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By the beginning of December, 1942, a new factor had
arisen, It had been recently agreed .thajb the U, S, Fighter
Groups should be employed, primarily in an offénsive role in

_support .of U, S, Bomber operations and plans were in hand to

divorce the fighter squadrons from R, A P, Fighter Command and
locate. them on U.S. Bomber airfields. .

: ./,, new analysis of aerodrome availability in relation to
U.S. requirements at this time and based on their latest 'flow
chart! showed that, even allowing for this latest development,

sufficient capa.on.ty would be available up to 1 April, 1943, for

both U.S, Bomber and Fighter Groups and still leave a
congiderable margin for flexibility and the accommodation of
ancillary units, In addition, arrangem?ngs were being made

for the temporary loan of five airfields(l) to the R A.F., -
three to Bomber and two to Flying Training Command - to ease the
current congestion.

(e) ' Effect of Manpower Orisis on Aerodrome Construction
Progr amme,

Meanwhile, the manpower crisis was in full swing. In
December 1942, the Minister of Lebour and National Service
(tr. Ernest Bev:.n), in’'a bid for economy, had raised the
question of Air Ministry Works in general and airfield

. construction in particular. A detailed review of the position

Trg. Narr,

P, 137

0.P. L
Folder 84.

resulted in a War Cabinet embargo on the construction of any

‘new airfields or landing grounds not absolutely vital to the

operational effort, The construction of the remaining 15
aerodrome sites still under consideration for the completion

of the aerodrome programme - eight for the Americans and seven
for Bomber Command - was consequently deferred indefinitely.

The planned total of operational aerodromes to meet the ultimate
needs of the Combined Bomber Forces in the Unlted Kingdom was
now reduced to:-

RA.E. - 100 aerodromes
U.S.AALF. 67 "
Total 167

At the same time, a cut of 264 had been imposed on R,A.F
labour allocations with a consequent slaowing down of a:.rfield
construction. \

’l‘he position was now more serious. Up to the end of
1942 it had been possible - mainly due to the slow rate of
expansion -~ to meet the operational needs of R, A.F. Bomber
Command at each stage, . In 1943, the unavoidable slow down
caused by the labour shortage and the indefinite deferment
of 15 aerodrome. sites was to make it increasingly difficult
to meet the demands of the expanding force and the
additional facilities required for the growing number of
heavy bombers to be accommodated,

(d) Provision of airfields for O.T.U.

Finally,. a word must be said sbout the provision of
airfields for the expanding training or_ga.rﬁ.sation. It had

/been B

(1)  E. Wretham - ) 4 Watton g Flying
Ridgewell Bomber ‘Bodney .) Training
Wethersfield Command Comma.n@.
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been estimated that 25 0,T,U. s each accommodated on a

Parent station with one satellite would meet Bomber Command's
ultimate requirements but that in order to allow for
unforeseen expansion, unserviceability of aerodromes ete.
provision should be made for an eventual total of 27

0.T.U, s organised in three Groups of nine each,

Ibid, The immediate requirement, however, was for 25 0,T.TU. s
by June, 1943, In August, 1942, there were 22 O,T.U.s
either formed or forming of which five were to be
transferred to new locations in order to release their
existing airfields for operational and other purposes.

In planning airfield allocations, precedence had to be
given to the five due for transfer and it was not expected
that aerodromes for the three remaining 0, T.U. s required
would be available before Mid-194.3, Until then expansion
of 0,T,U. capacity must be achieved by increasing '
establishments at existing 0, T.U. s.

Ibid. Nevertheless, the analysis for August, 1942, showed
that there would be sufficient capacity available up to
the spring of 1943 to meet training requirements. The
klight deterioration in the position which appeared in the

 analysis prepared in December, 1942, was accounted for by
the closing of one 0,T,U. (Finningley) during the
construction of runways. It was proposed to overcome
this small deficiency by increasing the capacity of other
existing 0,T.U. s.
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 CHAPTER 4
PROVISION OF TRATNED ATRCREWS(1)

(i) The "New Deal".

Side by side with the foregoing plans for the
expansion and re-organisation of Bomber Command, steps were
also being taken to improve the standard of aircrews posted

" to operational squadrons. In December, 1941, the C-in-C
(A/M Peirse) had written officially to the Air liinistry
complaining of the low standard of training of the aircrews
reaching his O,T.U.s. . In particular, it was felt that
Pilots and Obszervers were getting insufficient night-flying
experience in the pre-0,T, U, stage. This protest did no
more than stress the already growing conviction that, with
the crisis created by the Battle of Br1ta1n well passed
‘the emphasis in the production of alrcrews should revert
from quantity to quality. There was no longer a shortage
of Pilots -~ in fact, large numbers passing through the
shortened overseas courses were piling up behind the bottle-
neck represented by the O,T,U, stage. At the same time,
the slow down in expansion due to production shortfalls and
the large-scale re-equipment of the Bomber Force to heavy
aircraft, created a suitable opportunity to concentrate on
a higher standard of training rather than increased output.

, By Pebruary, 1942, the revision in the training

~ organisation proposed by the Air Member for Training and

_ ‘known as the "New Deal" had been generally accepted by all
o concerned, . Briefly; this allowed for:-

(a) 1engthened courses at all stages,

(b) the 1ntroduct10n of a further stage at Advanced
Flying Units in this country for Pilots
‘and Observers, y

(¢) provision of 180 to 230 flying hours for pilots
at the end of the S,F,T.S. stage and a further
60 hours at A,F,Us.

As far as new intakes were concerned, the effects of
the New Deal on the standard of aircrews could not be felt
for at least a year but this was partly mitigated by the
immediate increase in the lengths of current courses and
by the fact that, as far back as November, 1941, Bomber
Command had increased - unofficially - the length of time
pilots received at the controls from the standard 30 hours
to 45 hours. This increase, although not meeting all
Bomber Command! s requirements, was having its effect on the
general standard of aircrews reaching squadrons, At the

/same

(1) This Chapter is not intended to be more than a brief
account of the main changes in the training organisation
behind the front line in 1942 as they affected Bomber Command,
The subject is treated fully in the A.H.B, Monograph
"raining of Pilots and Aircrew" from which most of this
Chapter has been taken. '
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‘same time, mainly owing to the difficulty of fitting in the
required amount of night flying, pilots were spending lengthy
periods in O,T.U, s - often as long as 17 weeks - and
consequently creating a serious bottleneck in the whole training
organisation,

At this time it was the policy to have two pilots to each
heavy and medium bomber, Thus, the very small capac:.ty
available at the 0,T.U, stage was being taken up in an attempt
to train both first and second pilot to a reasonable standard,
Clearly any increase in course lengths to meet the new '
requirements would create such a blockage at the 0,T.U, stage
as to be insupportable. .

(11) Chanp;e in Crew Comp0s1t:l.on.

In his "New Deal", the A,M.T, had proposed certain changes
in the compogition of heavy and medium bomber crews - in
particular, the elimination of the second pilot so that all
available time and resources of the training organisation could
be concentrated on ra.131ng the one pilo'b to a higher standard
of efficiency.

This proposal had been f':l.rmly opposed by the new C-in-C
(AN Harris) and at the beginning of this Period (March, 1942)
a final decision on the New Deal was held up. pending agreement
- on the proposed changes in the compos:.t:.on of heavy and medium
bomber crews,

As an interim measure, it had been agreed. in February
1942, that medium bomber pilots should each receive 45 hours
at the controls and pilots destined for heavies should receive
‘55 hours each at the controls of medium bombers and a further
20 hours at the controls of a heavy bomber,  This still fell
short of the C-in~C's requirements and it was now apparent
that any further increase could only be accomplished by the
elimination of the second pilot.

: After cons:.derable discussion, agreement was finally
reached at a meeting under C.A.S. on 29 March, 1942, at wh:.ch
the A, 0.C, <in-C, Bomber Connna_nd was present The main
prOposals weres - -

(2) that all medium and heavy bomber crews should have
: one pllot only,

(b) that the functions of the present Observer in medium
and heavy bombers should be d:l.v:.ded between a
nav:.gator and an ;LZLI‘ Bomber, .

(c) that the number-of W, 0, /A.Gs, should be reduced from
two to one; the second W,O0,/A, G, being replaced by
a straight Air Gunner in aircraft carrying a dorsal
as well as a tail turrét.

On the one-pilot basis, it was now possible to ensure that
-each pilot would reach his squadron fully trained to Captain
standard and able, after a small number of initiating sorties,
to take part in operations. At the 0,T,U. stage, each pilot
would have an average of 80 hours at the controls plus a
further 30 hours on a heavy type if destined for a heavy
bomber squadron. ‘

/At
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‘ At the same time, squadrons established at 16 I.E, and
hitherto carrying 40 pilots, would now have 20 pilots-plus
six to-allow for 'initiating' new Captains, sickness eto.

It was agreed by Bomber Command (9 April) that it would be
necessary to have only five experienced pilots to start each
squadron, while the number of staff pilots at an 0,T.U. could

_be reduced to 45 of whom only 30 need have had operational
experience,

It was also proposed to provide a 'pilot's mate' - this
duty normally to be undertaken by the Flight Engineer who
would assist with the cockpit controls and, in the event of
the pilot becoming a casualty, would fly the aircraft home on
'George' until over friendly territory, when the crew would
normally bale out.

The splitting of the functions of the Observer between a
Navigator and Air Bomber was the result of experience with the
latest aids to navigation, It was realised that the Observer
had to leave his post in the navigations position sooner than
was desirable if he was to have sufficient time to accustom
his eyes for the difficult task of target location and the
use of the bomb-gight under dark conditions. Under the new
proposals, the Navigator and Air Bomber would remain in their
respective positions throughout the flight except that the
latter would act as front gunner when needed.

(iii) Provision of 0,T,U. Capacity.

Theoretically, the elimination of the second pilot from
bomber crews halved the pilot training requirements but this
saving was more than taken up by the lengthened courses now

"~ %o be introduced. As far as 0,T,U, s were concerned, it was.
actually necessary to increase the capacity .as one pilot
would now get 80 hours flying as opposed to 30 hours for each
of two p:l.lots.

It was estimated that the provision of 25 0,T.U.s - each
with one satellite - would meet the requirements of Bomber
Command's training organisation behind the front line, To

- provide against unforeseen expansion and the unserviceability
of aerodromes etc.,, it wac proposed to provide, ult:unately,
a total of 27 0.T.U,s organised into three Groups of nine
0. T.U. s each,

Nos, 6 and 7. O T, U. Groups - renumbered Nos. 91 and 92
0,T.U, Groups in May, 1942 - werc actually in existence at
this time and No, 93 0,T.U, Group commenced to form with its
¢ Headquarters at Burton-on-Trent in June, 1942,

By the middle of August, 1942, there were already 22
0.T.U. s formed and forming - leaving five more to complete
the ultimate planned total. It was not anticipated that
these would be formed before mid-1943 as it was necessary to
move five of the existing 0,T.U.s to new airfields to release
those they were then occupying for operational and other
purposes. Nevertheless, it was anticipated that, by
increasing establishment, there would be sufflolent capacity
to meet operational requirements.

- It is not proposed to examine here the internal problems
: C | /confronting
G. 169087/2GB/1/50/30 ‘ ' SECRET . '
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confronting Bomber Command in balancing the availability of -
trained aircrews against the requirements of planned expansion '

and the drain on output to other theatres, Generally

speaking, the supply was - with a certain amount of internal

" Juggling - equal to the demand at this time, Undoubtedly this

was mainly due to the shortfalls in the aircraft production

programmes and the consequent slowing down of expansion during

“the first nine months of the year., . As has already been seen,

the introduction of the accelerated expansion programme in

September 1942, necessiated certain steps being taken to improve

the position but shortage of airorews was not, during this

 Period, a limiting factor in the expansion of Bomber Command, ~

~ (iv) Conversion to Heavy Bombers,

It will be remembered that, as the first heavy bombers
began to reach the Command, the conversion 'tra:l_m.ng of aircrews

" to fly them had been undertaken, initially, in small Conversion

G 169087/.Zc;13/1/507ul

Units (16 I.E, ) established in each operational Group as the
need arose, As the number of heavy bomber squadrons increased,

. it had become necessary to provide additional facilities and th:.s
had been met by the establishment of small Conversion Flights
(four a:.mraft) affiliated to and 1ocated alongside squadrons

re-equipping.

_With the introduction of the "two squadron per aerodrome"
policy, it was realised that two squadrons at 16 I.E, plus two
Conversion Flights would constitute a greater congestion of
aircraft than could be supported by one aerodrome, The problem
had been discussed at a meeting of Bomber Command Group
Commanders on 19 May 1942, when it had been agreed that
Conversion Flights could continue to operate from the same
aerodromes as one squadron at 24 I,E, but Groups were adamant that,
with two squadrons at 16 I,E,, the position would be untenable. .

As the number of heavy bomber squadrons steadily increased,
it began to be appreciated that the provision of aircrews was
not only a simple matter of conversion from one type of aircraft
to another but was actually a definite stage in the training
" programme and one which called for skilled instruction of the
first order. The problem was, therefore, two-fold: in the
first place to relieve the congestion on operational airfields
and in the second place, to provide an adequate organisation to
mect the rapidly increasing neé¢ds of conversion training.

After much discussion between Bomber Command and the Air
Ministry Departments concerned, it was eventually decided that
Conversion Flights should amalgamate with Conversion Units
which would be located on separate aerodromes within the
operational Groups. It was planned that, ultimately:

()

‘Bach H,C.U. would be accommodated on one aerodrome W:.th
landing rights at two others in the vicinity.

Each H,C,U, would have a m:x.n:l.mum establishment of 32
aircraft and would be capable ‘'of supporting eight
operational squadrons.

H.C, U, 's would be accommodated in Heavy Bomber Groups on
the scale of three per Group. : .

Instructions were evcntually issued 1n September 1942 and "~
the rolllng-up of Conversion Flights into Conversion Units '
commenced in October 1942, Initially there were to be nine "
Heavy Conversion Units, three in each of Nos, 4 and 5 Groups,
two in No, 3 Group and one in No, 1 Group, All but two were
well below strength but it was intended that they should be
" raised to full strength only &s and when expansion and wastage . .
rements demanded. '
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CHAPTER 5

SUMMARY AND CONCLUSIONS ‘TO PART I

The reduction in the allocations of aircraft from the

United States for British use as a result of America's
entry into the war was a severe blow to R, A.F., expansion
plans which had to be severely curtailed to meet the new
situation, Certainly there was the likelihood that the
loss would be made good, at least in part, by large numbers
of American-mamned aircraft operating in British and combined
theatres of strategic responsibility in 1943, but in the
meantime, it was only too clear that, once again, Britain
had been thrown back on her own resources, The rate at
which the bomber force could be expanded was therefore .
dependant on the extent to which the British aircraft
industry could increase its output while at the same time -
turning over to the production of heavy bomber types.

~ This in its turn was dependant on the adequate provision of
manpower and machine-tools both of which were in short supply.

Far from expanding indeed, between March and September,
1942, the R, A.F. bomber force actually decreased as the
direct result of three separate factors: reduction in the.
supply of aircraft from America; the failure of British

' aircraft industry, itself involved in the change-over to
heavy bomber types, to realise its forecast output; and the
drain on the strength or potential stréngth of Bomber Command
to other Commands and other Theatres as a result of the
overall shortage of aircraft, It was not until September,
1942, and then at the direct intervention of the Prime '
Minister, that this drain was halted and Bomber Command
relieved of the majority of its external commitments to
enable it to build up to fifty squadrons operational by the
end of the year, Even then, the Ministry of Aircraft
Production, still severely hampered by the continued
shortage of labour and tools, failed to make good its
promises of increased allocations of aircraft with the
result that the fifty-squadron plan was retarded by one
month and it was not until the beginning of Pebruary, 1943
that the Command had fifty squadrons all opérational and at
practically full strength.

In spite of these set baoks, the period was not without
its achievements, = As a result of the strenuous efforts
made to increase the production of heavy bombers and to
reduce the drain on the strength of Bomber Command, the end
of the period saw the establishment of a force primarily
heavy in character and with a correspondingly greater
potential bomb-lif't. The Manchester, Hampden and older
Marks of Wellington had been or were being swept away and
more and more Lancasters were coming into the Front Line,
Nor was progress confined-to the heavy and medium bomber
force,  The light bombers of No, 2 Group, themselves
labouring under considerable difficulties, had expanded in
the same eleven months from five to eleven squadrons while
the obsolete Blenheim had been withdrawn from operations
and the Group re-equipped with Bostons, Mosquitoes, Venturas
and Mitchells,

To meet the administrative and operational control
problems proposed by this growing force, steps were taken
/during
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during the year to re-organise the Command on the basis of six
operational Groups each comprising fiftecen stations on which
would be located the equivalent of two operational squadrons or
36 aircraft. Thus each Group Headquarters would ultimately
control the equivalent of 30 squadrons and in order to relieve

- iit of some of this additional strain it was planned to
-introduce a new link in the chain of command in the form of a
Base Headquarters one to be allotted to each 'clutch' of three
stations. Finally, the old parent and satellite system was
done away with and all satellities raised to full station
status; grass runways were replaced by concrete and work begun
on new aerodromes in preparation for planned expansion, revised
training commitments and the arrival of large numbers of

; /Amerlcan Bomber Groups in the United Klngdom.'

: 8ide by side with the expansion and re—organlsatlon of
. Bomber Command, drastic changes were also being made in the
training'organisation during 1942, Courses were lengthened at
. all stages and pilots given longer at the controls, To reduce
:the bottleneck represented by the 0,T,U. stage, the second pilot
in heavy and medium bomber crews was eliminated while other
changes in erew composition included the splitting of the
function of Observer between a-Navigator and Air Bomber thus
ensuring that the former would be free to give his whale -
- attention to Gee and other radar aids to navigation and bombing
- -as they came along, particularly during the vital stage of the
- run-up to the target. To meet these new requirements, it was
-decided to increase the capacity at 0.T.U.s. A third Training
- Group was formed in June 1942 and it was planned that, ultimately,
~each should control nine 0, T, U; s. Finally, to meet the
- increasing needs of .heavy conversion it was decided to
- amalgemate the existing conversion flights and units into Heavy
Conversion Units on the basis of three to each operational Group

In the case of many of these plans,.the ink was scarcely
dry on the paper at the end of this period; in others, much
progress had been made, In either event, the foundations had
been laid not only of a strong and well equlpped force but of a

- system of operational and administrative control which was to
prove wholly adequate to meet the increasing strain imposed by
-strategic commitments in the later war years, Side by side with
these developments, revolutionary advances were being made in the
tactical and technical field and it is to this. aspect of events
in 1942 that attention w111 be dlrected in Part II of this
Volume,

G 169087/2GB/1/50/30
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PART II

THE EXPERIMENTAL FORCE

CHAPTER 6

.EARLY STANDARDS OF BOMBING ACCURACY

(i) The Evidence of Night Photography.

'To obtain a clear picture of the revolutionary changes
in bombing tactics and technique resulting from the
introduction of Gee in March, 1942, it may be helpful to
examine briefly the position in the nine months immediately
prior to that date,

For some time, the Air Minigtry had been uncomfortably
conscious that, despite the often exuberant claims of the
aircrews themselves, the success of the night bombing
offensive was by no means commensurate w:Lth the effort
expended and the losses :anurred.

It was hoped that th_e carrying of cameras on night
bombing operations, -~ inaugurated early in 1941, - would
enable more accurate assesament of the results of attacks
to be made but it was not until the autumn of that year that
the technique of night photography and its interpretation
had advanced sufficiently to make scientific analysis a
practlcable proposition,

The first of these analyses, made by Dr. Butt (a member
of the War Cabinet Staff) in September, 1941, indicated that
of the total number of sorties despatched on bombing

.missions between 2 June and 25 July 1941, only one in five

actually got to within five miles of the target.

In October, 1941, A.T. (R) attempted a comparison of
Ar Staff and Bomber Command QOperational Sumnaries with
results as shown by night photographs and post-raid
reconnaissance, An analysis was made of 14 representative
raids over the.,period 15 June - 29 September 1941. From
this it appeared that in practice very little success had
been achieved despite the fact that in almost every
instance it had been claimed that the target was more or
legs severely damaged. Twenty-eight per cent of the
photographs taken were all of places other than the target
while sixty-five per cent indicated that places varying
between 4 and 40 miles from the true target had been
bombed. Fifty-seven per cent of the photographs of the
true target showed no damage at all despite claims of
successful raids. It was now evident that whereas it had
previously been thought that something between fifty per oent
and eighty per cent of the bombs were finding their Tas'k, o
in practice, only about five per cent were doing so. 1)
The position was the more serious as nommally at least
gseventy-five per cent of the aircrew claimed, in all good
faith, to have attacked their objective, Clearly, they
were be:l.ng seriously mn.sle.d :Ln their task of target
identification,

/In

(1) D.D.B.Ops. Paper "Night Bombing Tactics and Tactical
Development" = Dec. 1943,
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In September 1941, the Operational Research Section was
established in Bomber Command and immediately turned its
attention to the same problem.  In December it produced a
Report analysing the success of 118 raids occurring - between
26 July and 31 Ootober, 1941 and indicating (on the basis of
current standards) the percentage of successes which could be
expected under varying conditions, It was estimated that, on
moonlight nights under very good weather conditions, flfty per
cent of sorties despatched might be expected to reach their
target areas in German coastal towns, forty~five per cent in
Prussia and 'on the Upper. Rhine and only thirty per cent in the

" Ruhr.,  In moonlight but with haze or 5/10th cloud, these

percentages would drop considerably and on dark n:Lghts, even
under the best conditions; the best results obtainable would be

. in the order of thirty per cent on the coast and fifteen per

Mﬁ!ﬁfﬁsln

Appendices
A and B

cent elsewhere,

In considering these early analyses it is as well to
remember that the percentage of photographic successes recorded
may represent a considerable bias, Only a proportion of the
bombers were carrying night cameras at that time - about
seventy-five per cent by the end of 1941 « and squadrons
exhibited a very natural tendéncy to allocate these to their
best crews, Nevertheless, from the ev1dence available, the
follow:.ng facts clearly emerged: -

(1) Given haze, cloud or any other hindrance to visual
: navigation and target finding, the percentage of
successes ixmnediately dropped severely.

(ii) The type of target.was having considerable influence
on results which were much better over coastal
towns than inland.

(iii) -Over the Ruhr with its ever-prevalent industrial
" haze and absence of distinctive landmarks, the
percentage of successes was almost invariably low.

(iv) - Crews were being -seriously misled in their task of
target identification, A considerable number.
claiming to have attacked their objectives had
actually bombed towns in some cases as much as
40 miles dJ.stant., .

-(:L:.) The Nav;gat:.oml Problem.

In short, the chief factor :|.nf1uenc1ng the success of
night bombing operations prior to March 1942, was visibility,
Since only on clear, moonlight nights could visual fixes be
made with any degree of" acouracy, it follows that the number
of nights in a month when the bomber force could be expected:
to operate with any real success were remarkably few,

The Nav:l.gator-own-bom'b aimer of this time was faced with
a two~-fold problem, With no other aids than map, compass and
sextant, occasional air to ground radio fixes within a limited
range and such visual fixes as could be obtained by the light
of moon or stars, he was required to penetrate deep into

- enemy territory. Once in the ‘target areas he was faced with

G 169087/2GB/1/50/30

the even more difficult and vital task of obtaining a visual
fix of the aiming point itself or. of some easgily identifiable
point from which a D.R, run could be magde, A lengthy period

was frequently spent in searching for the target in this way - |

/often
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often in the face of blinding glare from the searchlights,
heavy flak and intensive night fighter dctivity - and called
for considerable skill, courage and endurance,

During 1941, the eneniy's might fighter defence system
had achieved considerable proficiency. Following the
ocoupation of France and the Low Countries an early warning

"Radar system had been installed aiong the ooast and a belt

of G, C.I. stations backed by a searchlight belt covering

the Ruhr, extended through Denmark-and Holland, down the
western frontier of Germany, Each- of .these G, C,I. stations
controlled one fighter within a 'box' of relatively small
dimensions,  All boxes in the belt were contiguous and

once 'mahned' following the receipt of an early warning from
the coastal Radar stations, the fighter could.be directcd
onto any single bomber entering the box. A scattered bomber
foree therefore presented a comparatively easy target.

By the end of 1941, this system already covercd a large
area and aircraft had to be very carefully routed if they were
not to pass through a large number of G,C.I. boxes. The
task of the Navigator therefore became increasingly difficult,
In order to avoid the enemy night fighters, not only were
aireraft forced to fly at a considerable height which made
the obtaining of accurate visual fixes almost impossible but
the difficulty of flying a steady coursc hindered the use of
dead reckoning and astro-navigation. :

Meanwhile, plans werc already in hand for the large
scale expansion of the R, A.F. and with the growing number of

" heavy bombers becoming av?:%able and the introduction of the

4,000 and 8,000 1b bombs, the potential striking power of
the bomber force was increasing, It was now fully
aporeciated that if losses were to be kept down and the new
weapon employed to the maximum advantage, urgent measures

"must be adopted to overcome the navigational difficulties

facing Bomber Command,

It had long been realised that insufficient attention
had been paid before the war to the development of radar
aids to navigation and bombing, .

The dectsion to proceed immediately with the
development of T,R, 1335 ~ subsequently code-named Gee -
had been taken as early as the autumn.of 1940. By August
1941, a small nusber of these sets were available for
immediate use but for reasons which will be explained later,
it was decided to postpone the introduction of Gee until a _
larger proportion of the bomber force could be equipped, and

it was not until March 1942, that it came into operational use.

Gee had originally been designed purely as an aid to
navigation but by the time of its introduction into the
service, the need for a blind-bombing device was so urgent
that consistent attempts were made during the first weeks of
its operational life to use it in this capacity. As will
be seen, the high hopes held of its success in that role

/were

(1) The 8,000 1b (H.C.) bomb was dropped for the first time
on 10/11 April, 1942 - Target Essen
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were subsequently proved unfounded and it was not until the
.. introduction of Oboe and H2S that the problem was on the way to
"_."even partial solut:.on. o - . .

"In November 1941, however, the introduction of Gee was

still several months,distant and -ip the absence of operational.:. -

experience, its value either as'a navu.ga‘bional or a blind-.

" . bombing aid remained problematical, . Moreover, it was
;. anticipated that, once introduced into the Service, its useful
- . operational life would not last longer than five or six months

. at. the maximum by which time the. enemy would be aware of its
" existence, Jjamming would be 1ntroduced and its effectlveness
' 'severely cul*baa.led. ' :

" With these cond:x.tlons in. mind the Air Staff turned their
attention to evolving a bombing technique wh:.ch would not only
enable the new device to be employed to the maximum advantage

"but in the event of it being rendered unusa'blc by Jjamming, would

: prov.l.de some solution to the ever present problem of target
J.dent:.flcatlon. .

G» 169087/2GB/1/50/30
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EARLY DEVELOPMENTS IN BOMBING TEGHNIQUE

(i) The Incendiary Plan.

Slmultaneously with the analyses of night bombing
photographs a careful comparative study was being made of
photographs of German and English towns recently attacked
by forces approximately equal in numbers although differing
in the make-up of their bomb loads. From this study the
astonishing fact had emerged that, whereas it was thought

‘that H.E, bombs dropped by the R.A 7, were deflnltely

superior to similar ones used by the enemy, in point of
fact, the area of devastion was considerably more widespread
in anlish than in German towns. From this, the Air Staff
concluded that the greater damage achieved by the enemy was
directly attributable to the hiﬁger proportion of incendiary
bombs carried by his aircraft,

As will be seen later, the attack of town:areas for
moral effect was already fully appreciated as a profitable
offensive strategy, Since the ultimate aim of such an .
attack was to break the morale of the civilian population,
the effects to be achieved were two~fold: in the first
place the town must be rendered uninhabitable and in the
second, the people must be made conscious of constant
personal danger.

From their comparison of British and German methods, the
Air Staff were convinced that this two-fold aim could best
be achieved by the use of an Initial Fire-raising Party to
launch an incendiary attack of sufficient weight and
eoncentration to saturate the enemy's fire-fighting
organisations and cause wide=~spread damage. The Fire-
raising Party would be followed by the Main Force carrying
maximum H,E., loads which they would aim into and around the
fires, .

The principle'of'a Fire-raising Party in itself was

,'nothing new, Groups, individually, had already experimented

with similar schemes but these had not been well enough
organised or of sufficient size to achieve the object of
saturation, So far as the Command as a whole was
concerned, there had been no combined tactical plan other
than spasmodic experunents in joint routing and bombers werc
still operating, in the main, as a collection of individual
aircraft. In the face of the increasingly well-organised
enemy defences, it was realised that, if the best value was
to be obtained from the potential striking power of the
bomber force, a combined tactical plan must be formulated
which would weld the collection of individual aircraft

into a single hard-hitting instrument,

By October, 1941, a further and more detailed
examination of the problem had confirmed the Air Staff in

/their

(1) It was estimated that whereas our own incendiary loads
had averaged 15%, rising occasionally to 30%, those of the
enemy had averaged 30% and had sometimes reached 60%,
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their bel:Lef in the :anendlary bomb as a major weapon of
destruction. The original conception of a combined incendiary
and H,E, attack was now abandoned in favour of a maximum
incendiary load being carried by all aircraft and a detailed
Plan of Attack was prepared. o

The whole essence of the Plan as then conce:.ved was to

would drop ‘a minimum of 30,000 incendiaries on the target within

'a space of about 20 m:l.nutes with the obaect of's =~

Saturatlng the Ilre-f‘:.gh'blng orgam.satlons in the
shortest possible time and providing a clearly
recognisable bomb:u.ng beacon for the main force.

The initial fire-raising party would be :followed 45 minutes
latér, when the fires had developed into a major conflagration,
by 300 or more aircraft of the Main Force also carrying maximum
incendiary loads. Any spare stowage space was to be devoted to
500 lb. and/or 250 1b. G, P, bombs which would encourage the
spread of fires by break:.ng windows, severing water mains and

generally adding to the difficulties and dangers of fire-fighting.

I't.iWas-»now‘imperatiVe'to obtain operational experience of
this new:technique if full advanatge was to be derived from the
introduction of Gee within the next two or three months,

On 27 October 1941, the G, A.S, instructed the C-in-C to

. initiate in the next moon period a full-scale operational trial

of the technique - adhering as:strictly as possible to the Air
Ministry Plan-of Attack, In the absence of speclial
navigational aids, good weatheér conditions both en route to and

‘over the target were emphas:.sed ag « prerequls.lte of success.

For various reasons, the Incend:Lary Plan was not put into

‘practice -until March, 1942, but in its general conception at

that time, it is of interest for two reasons:-

(a) It constituted the first big step forward towards-.
- a oco-ordinated tactical pla.n for ‘bhb vhole bomber
"f‘orce and :

(b) in calling for an Initial Fire Raising Party to
~ lead the Main Force to the .target, it foreshadowed
the formation of the specialised Target or
~ Pathfinder Force which, despite the vigorous
<+ opposition of the C-in-C,. subsequently came into -
‘existence in August, 1942,

- (e) The use of massed mccndlar:.es as-a bombing
* - peacon for the Main Force constituted the first
- tectative step towards the: concentration of the
bomber effort now recogn:.sed as essential,

The obv:Lous drawback of the Inoc.nd.lary Plan as first
conceived lay in the continued emphasis on good weather ag

. essential to the successful recognition and identification of

the target by the-Fire-Raising Party.....Even.assuming. that __
the above-average crews chosen to lead the attack were

: capable of . accurate nav:.gation tQ the target area - a bold

assumpt:.on J.n the 1:|.ght of prev:.ous e,xperlence - good

. [visibility

O

)
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visibility over the target itself remained a pre-requisite
of success, Moreover, any inaccuracies in placing the
initial incendiaries would result in scattered fires which,
in the nature of the scheme, would be perpetuated by the

»Maln Force thus resulting in the attaclc being dispersed”

over a wide area,

The Air Staff now turned their attention to this aspect
of the problem and in November, 1941, A/Cmdre Bufton
(D.D. B, Ops. ) produced a Paper outl:m:.ng a soheme for
'focussing' the bombing effort by means of flares dropped in
sufficient concentration to illuminate the target areas and
produce the effect of 'daylight bombing'.

(ii) Combined Flare and Incendiary Technique,

.This scheme called for a small force of aircraft manned

by specially selected or trained screws who would locate
‘and then illuminate the target with a high concentration of
“flares, It was estimated that a concentration of something

in the region of 100 or more flares maintained throughout

~ the period of attack would achieve two things:-

(2) A homing beacon would be provided which would
draw all aircraft which had successfully
navigated to within 20-30 miles of the target.

(b) "Under normal conditions, the illumination thus
-provided would enable the target to be seen
cléarly and aircraft to bomb with an accuracy
" approaching that achieved in daylight.

To assist in maintaining the requ:n.red concentration, bombing

‘aircraft would continue over the 'target after their bombing

run and d.rop as many flares as possible, If- necessary,
relays of special flare-dropping aircraft could be inter-
spersed throughout the attack by the Main Force, Finally,
as a further refinement, it was suggested that coloured
flares might be dropped to denote the exact position of the

actual target within the illuminated area. -

‘While the suggested flare-dropping technique would,
from the target-finding point of view, do away with the
requirement for an Initial Fire-raising Party, it was

. realised that the ideal would be a combinatiop of the two.
. schemes, Illumination of the target area by flares would

help to ensure that the incendiaries were dropped fair and
square on the target and the concentration of fires thus
produced would act as bombing beacons to following aircraft.
At the same time, the effect of 'daylight bombing' would

assist the Main Force in distinguishing between genuine

fires and those started by scattered bombs or enemy decoys.

This soheme marks a very important step forward in
bombing methods now. be:mg evolved and, as will be seen,
actually formed the basis of the maJor:Lty of bombing
techniques used during 1942, As with the Incendiary Plan,

‘the success of the scheme depended on ‘the ability of the

leading crews to nav:n.gate to, 1dent1fy ‘and illuminate the
targets accurately. Obviously, in the absence of
satisfactory nav:xgatlonal a:.ds, such a task called for

/above-average
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above-average ability, and very careful co-ordination and timing

. of the 1n:.t1a1 flare droppn.ng force over the target area.

(111) F:Lrst proposals for a4 Target Finding Force,

I‘l: was at’ thls po:.nt that D, D, B,Ops. put forward his
proposals for the formation of a Target Finding Force as a
separate entity, basing them on the assumption that, over a
given period, above-average crews would find the target when
ever it was possible to do so., If this were true, he argued,
then the Target Finding Force should be composed of. above-
average orews, Going further, if those crews could be welded
together into a specialist force located on one or two stations,
Joint briefing, routeing and timing would result-in the proper
co-ordination of the flare-dropping force over the target.
Other advantages would accrue from the development of new ideas
through discussion, specialised training and the allocation of
special equipment ava:.lable only 1n l:um.ted quant:.ty.

In short, "specialisation" would result in the production
and trial in practlce of new methods and D, D, B, Ops. looked
forward to "a very rapid initial increase in efficiency™.

As will be seen, these proposals elieited vigourous

‘opposition from the new C-in-C (Sn.r Arthur Harris) and it was

not until many months later than the Target Finding Force
actually came into existénce as such,

In the meantime, the flare-dropping technique underwent a
full-scale operational trial on 3/4 March 1942, when 235
aircraft attacked the Renault Motor and Amament Plant at
Billancourt, Paris. The operatlon was planned to take place in
three stages. - Stage I aircraft, composed entirely of heavies,
were instructed to drop sufficient flares to enable them to
illuminate and identify the target before bombing. After
dropping their bombs, they were to release the remainder of
their flares to windward,:" Following aircraft were to repeat
this procedure with the object of maintaining the illumination,
The Advance Force was to be closely followed by the Main Force
composed of medium bombers flowrn by selected crews and carrying
1000 1b G.P. bombs, ‘These in turn wére to be followed by the
Rear Force composed of Manchesters, Halifaxes and Wellingtons
carrying 4000 1b bombs. All aircraft were ordered to carry the

< maximum number of flares compatible with their allotted loads.

Owing to the nature of the target, incendiaries were not
used in quantity on this operation but it is of:interest as an
early experiment in co-ordinated tactics-and proved an
unqualified success. Weather was:excellent and crews reported
that the flare concentration could be seen from the French

Coast -~ i,e, some 125 miles away.. - & -.: S \

‘Meanwhile, the first aircraft to receive the long-awaited
Gee apparatus had been equipped and were standing-by., Four
nights later, on 8/9 March 1942, a force of. 211 bombers, led for
the first t:l.me by Gee-equipped aircraft, attacked Essen and
the opportunity was taken for a full-scale tmal of the combined
flare and 1noend_1ary mark:n.ng techm.que. -

Before going ‘on to examine the results of th:.s and
subsequent Gee . operations, it would be gs well to pause here and
review, very briefly, the introduction of: the sguipment into the
Service and the pronounced and formative effect it had on

bombing policy at this time.
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CHAPTER 8.

GEE, THE FIRST RADAR AID

(1) Development of Gee.

Experimental work on Gee - the first radar device to
be developed purely as a navigational aid - was begun at
T.R.E. with Air Ministry approval as early as July 1940,

In October of that year representatives of Bomber Command
visited T.R.E. to examine the system in detail and were
sufficiently impressed with its possibilities to recommend
that it be proceeded with on the highest priority.  There-
after, development of Gee continued as a matter of urgency.

The system in itself was very simple, consisting of
three high powered ground pulse transmitters - one Master and
two "Slaves" -~ set as widely apart as possible and a special
aircraft receiver with a ocathode ray tube display and cali-
brated time base.

The Master station transmitted a pulse signal and,
simultaneously, a synchronised signal was emitted from one
of the "slave" stations. The Gee apparatus in the aircraft
measured the time difference in the reception of the two
signals and thus determined the difference in its distance
from the two stations. From this the navigator was able to
place the aircraft somewhere along a line of constant
difference from the two stations. This line was the
hyperbola springing from the two stations and was shown as a
"lattice line" on a specially prepared chart carried in the
aircraft. :

Another set of transmissions from the same "Master" and
the second "slave" station, gave a position along a second
series of hyperbola and the point at which the two curves
intersected, showed the actual position of the aircraf't.

This apparatus could be used in two ways. Either the
Navigator could také a periodical fix on which to base his
D.R. navigation or he could fly a track along a "lattice
line" checking his position at any time from the other
lattice lines as they crossed. One of the great advantages
of Gee was that the epparatus itself did not radiate and
could not therefore be plotted or homed on by the enemy.
The main danger lay in the jamming which would inevitably
occur once the enemy had realised its existence. '

By 9 July 1941, the first three ground stations giving

Gee coverage eastwards over enemy territory had been completed

and 12 Wellington aircraft of No. 115 squadron, Marham, fitted
with the apparatus in time for service trials on 15 July 1941.

Results of the trials p?oved highly satisfactory.

Bomber Command reported that an aircraf't could be kept on

track up to a distance of more than 450 miles from the most
distant ground station and tests over an inland bombing range
at 4000 feet gave an accuracy of the order of 200 yards.

/Since
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Since the production of Gee receivers in quantity would
take some considerable time, it had been agreed by the Air
C.S.7515 Staff in November 1940 that, as an interim measure, a number
of handmade sets should be producred for use by leading air-
craft who would act as "fire-raisers" to the Main Force.

C.S.8337/1 This pollcy of fitting "fire-raisers" was abruptly
abandoned in August 1941, when, despite the strictest security
© megsures, an aircraft eqplpped with the apparatus was lost
' over Hanover. -

Ibid . This loss coupled w1th the hlghly successful service
trials led to an immediate decision in August 1941, to
suspend the use of Gee for some considerable time in an
“endeavour to mislead the enemy. The policy of fitting
one squadron as a "fire-raiser" was cancelled and it was
agreed to defer the operational use of the apparatus until
sufficient .aircraft could be equipped to operate in force
.over enemy territory. Ultimately, all bomber aircraft were
to be fitted with Gee. :

Meanwhile, the production of Gee aircraft receivers was
C.S.8337/1 ordered on top priority. An order for 300 hand-made sets
‘ was placed in August 1941 followed by & further order for
200. Mass production was expected to start in May 1942 and
. arrangements were made to modify heavy: bombers on the produc-
tion line. Despite every effort, by November 1941 it seemed
‘unlikely that more than 100 aircraft would be fitted in time
for the target date of 1 January 1942 and, for tactical
reasons, it was decided to defer the operational use of the
equipment until more Gee aircraft were available.

So great was the importance attached to the operational
use of Gee that the Prime Ministérwss twice asked for a
Ibid ruling on the target date. Thig was first fixed for 1 February
Min.38 1942 by which time it was anticipated that approxnmately 235
fully modified alrcraft would ‘have been dellvered.

Ibid Owing to various delays in production of heavy bombers
Encl. 894 and the unexpected shortage of Wellington III propellors,
the C.A.S. was forced to advise the Prime Minister on
28 January that although there was no shortage of aircraft
sets, the promised 235 bombers would not be ready before
1 March 1942. This in turn had held-up the training of crews,
with the result that there would only be 58 modified aircraft
- available with orew? Ey 1 Fébruary, rising to 94 on 15 ¥ebruary
and 154 by 1 March.{l) In the view of thé Air Staff, 58 .
aircraft was insufficient to provide any chance of tactlcal
success but it was thought that 94 would be adequate for
successful fire-raising. Rather than keep large numbers of
~ fitted aircraft immobilised (for security reasons) until
1 March, it was proposed to fix the new target date for
15 F@bruary

Wlth this view the Prime Minister concurred and on L4
February 1942, the C.-in-C. was .instructed to initiate
attacks as soon as there was reasonable oertalnty of ‘at least

/a

gﬂﬁlﬂ"&A(eq
.S/B.C. (1) It is worth recording that the peroentage of operational
S.54 sortiés eqplpped.w1th Gee rose from about 30% in warly March
to about 60% in the middle of May, l9h2.
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a short spell of good weather. As from the 25 PFebruary
the following Gee-equipped squadrons were standing by but
Gee did not receive its operational baptism until the
attack on Essen on 8/9 March 1942 :-

.Nb.j Group No.3 Group No.4 Group No.5 Group
Wellington IIT .. Stirling Halifax Lancaster

No. 9 Squadron No.7 Squadron No.35 Squadron No.4k4 Squadron:
No. 57 Squadron No.218 "

No. 75 Squadron

No.101 Squadron

No. 115 Squadron

(ii) Method of Operating Gee-equipped Aircraft.

On 17 January 1942 a Meeting attended by D.B.0Ops. was
held at Bomber Command to discuss the best use to be made of
the limited number of Gee-equipped aircraft shortly due to
come into service. There appeared to be two alternatives :-

(a) Main Force operations led by Gee aircraft on
targets within and beyond Gee cover.

(b) . Blind bombing operations by Gee aircraft only.

In view of the small number of Gee aircraft available at that
stage, it was considered more practicable to adopt the
first alternative whenever possible, resorting to the
second only when weather conditions made it unlikely that
Main Force aircraft would find the target even when aided
by Gee aircraft. It was also agreed that targets beyond
Gee cover should generally only be attacked in good
visibility and when there was a moon and that on all
occasions the need to conserve the equipment should be
borne in mind and operations not ordered when conditions
were likely to lead to unnecessary loss of aircraft.

As regards the best method of leading Main Force
aircraft to the target, considerable work had already been
done in evolving the flare and incendiary techniques
described above. It was pointed out, however, that when

. the "bombing beacon" method was used, flares would also be

required, especcially on dark nights, to prevent
incendiaries being put down in the wrong place. In view
of the desirablity of conserving stocks, it was decided

to instruct Groups that incendiaries should not form part
of the normal bomb load unless specifically ordered by
Command Headquarters, but the use of flares for finding

and illuminating a target for the main force was agreed and
it was arranged that the Command should initiate experiments
over this country in order to determine the best technique
of collaboration between flare-dropping Gee aircraf't and

the Main Force.

The first Exercise (Crackers I) over the Isle of Man
on 13 February was unfortunately spoilt by the partial

/failure
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failure of one of the ground stations and an exceptionally f‘\
high wind. Valuable information on methods of flare- -
dropping was provided, however, and it was decided .to

undertake a further:Exercise (Crackers II) on 19 February

- with’ the Railway Station at Brynhir (North Wales) as

BC/ORB
App.B.1920
April 1942

'target'. This was very successful. Crews reported
that the flares provided a good homing bedcon visible
from between 20 and 30 miles. The opportunity was also
taken to test the efficacy of Gee as a blind-bombing
device and a study of photographs taken 'blind' on Gee
fixes indicated that the majority of aircraft engaged in
that phase ?f the trial were within two and three miles of
the target: (1) ‘ : '

)

Bomber Command were now able to formulate a general
plan of attacks to be used on Gee-led operations. = It was
recommended that the leading aircraft of the Advance
Party should act as flare-droppers whose task it would be

- to find and illuminate the target. The remaining aircraft

of the Advance Party would carry maximum incendiary loads
with which to mark the target, dropping their bombs by the
light of the flares. Aircraft of the Main Force would then
bomb the fires. This Plan formed the basis of the "shaker"
technique used on the majority of Gee-led operations during

1942.

(iii) Effect of Gee on Operational Policy.

There is no doubt that the advent of the new radar aid
to navigation had a profound forTaﬁive effect on operational
policy at the beginning of 1942.(2) The offensive against
Germany had been seriously curtailed since November 1941 by
the policy of conservation. Moreover, since December 1941,
roughly 40% of the available effort had been diverted to
the attack of the German Warships at Brest. These attacks
had been made at the direct request of the Admiralty and had
proved both wasteful and unproductive.

The Air Staff were now anxious for a resumption of the
mein offensive against Germeny and, in particular, the morale
of the German people. It will be remembered that the strate-
gic importance of the attack of morale had long been _
recognised and, as has been shown, the Air Staff were fully
convinced of the value: of incendiary attacks against such
an objective. - Hitherto, the degree of concentration
essential to the twin aims of "destruction and fear of death"
had rarely been. achieved - mainly owing to the lack of co-
ordination in rout eing and timing in the absence of a reliable
navigational aid. Such an aid was nov. to hand and it was ™
recognised that if the best results were to be obtained from -
incendiary attacks they must be carried out in conjunction
with Gee operations. - : : '

, : /It

(1) It will be noted that these results~weré.considerably
less satisfactory than those experienced on the trisls in

August 1941, and foreshadowed the virtual failure of Cee as

a blind-bombing device under operational conditions. :

(2) It is not intended in this Section to do more than indi-

oate, in general terms, the influence of Gee on bombing

policy at this time. The subject will be discussed in /-~
detail in Part III of the Narrative.
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It was confidently expected that not only would the new
aid have a profound influence on night navigation and
tactics but that it would enable an aircraft to bomb a
selected area in or through 10/10ths cloud. This piece of
wishful thinking on the part of the Air Ministry was
fostered by an Air Warfare Analysis Paper in which it was
estimated that in an attack on Essen - the most )
difficult objective in the Ruhr - in 10/10ths clouds 47%
of the bombs dropped would fall on the target and that Gee
should therefore be regarded as a blind.bombing device and
not merely as a navigational aid. Experience - foreshadowed
by the PFebruary exercises - was to prove this totally wrong.

The governing factor in the use of Gee was the comparat-
ively short 'life' expected for it. It was estimated as
"of first importance" to exploit the advantages it offered
to the full before its range and - ipso facto - its
effectiveness was limited by enemy countermeasures.

With these considerations in mind, it was decided in
PFebruary 1942, to relecase Bomber Command from the shackles
of "conservation" and launch a full-scale offensive against
Germany with morale as the primary objective.

The Air Staff were confirmed in this decision by two
external factors :- '

(a) The Russian counter-offensive in the East was
gaining momentum and it was believed that a resumption
of the main offensive at such a time would not only
hearten our Allies but further depress the morale
of the German people already suffering under the
impact of the Russiah successes.

(b) The time of year, with its severe weather and
sharp frosts, would present the enemy with the most
difficult conditions in which to withstand the.effect
of concentrated incendiary attacks.

On these lines, the new Directive was drawn up and
issued to Bomber Command on 14 February 1942. In preparing
the lists of targets for attack within this Directive,
account had to be taken of the range-limitations of Gee.

On the Eastern Chain this was accepted as roughly 380

miles, giving cover over North Western Germany and the

Ruhr. Targets were accordingly grouped under four

headings in the following priority :--

ga» Area targets within Gee range.

b) Area targets involving penetration beyond Gee range.
§c Precision targets within Gee range.

d) Precision targets beyond Gee range.

It was stipulated that targets in the last three categories
should only be attacked when conditions were particularly
favourable and when experience had indicated the accuraocy
and powers of concentration obtainable with the equipment
and the likelihood of the efficacy of such attacks.

/It
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It is proposed in the next Sections of this Chapter to
examine briefly the results of Gee operations from the point
of view of the effectiveness. and limitations ofi the equip-
ment in its dual role as-a nav1gatlonal a1d and a bllnd
bomblng device.. : :

'(1v) Accuracy of Gee - Operatlonal Dv1dence.

Durlng the first two months 1mmedlately follcw1ng its

- introduction: into the Service, Gee attacks were carried out

- mainly oh an experimental basis in order to determine its

BC/ORB.
App. B.
1920
April 1942

effectiveness under varying conditions. Thus, during
March and April, 1942, Gee operatlons fall naturally into
three categories :- '

a) Attacks on targets in the Ruhr and Rhlneland.
b) Attacks on targets beyond Gee cover.
c¢) Blind bombing attacks.

It is proposed to examine representative operations
in each of the above categories in order to arrive at a
proper estimate of the value of the device.

P

Attacks on the Ruhr.

Gee was used for the first time operationally on 8/9
March 1942 whenia force of 211 bombers, including 82 Gee-
equipped aircraft, were despatched against Essen using the
combined flare and incendiary technique described above.

The detailed plan for this operation is éignificant.in

its emphasis on precise timing, the sequence of attack

allowing only a small margin for error, as follows :-
Zero to Zero + 15 mins.

Flare-dropping aircraft timed to arrive in groups
at precisely 3 minute 1ntervals, t0 illuminate the
target.

Zero + 2 to Zero + 15 miﬁs.

Fire-raising aircraft to bomb: visually by the light
of the flares.

Zero + 15 mlns.

First wave aircraft of the Main Force to bomb
visually on the resultlng fires. Following aircraft
were timed to arrive in Waves at approx1mately 15
mlnute intervals.

First alrcraft over the target were 1nstructed to release
their flares 'blind' on Gee fixes to avoid being misled by
enemy decoys. The remaining flare-dropping aircraft were
to do the same unless the target could be clearly 1dent1f1ed
in the llght of the flrst flares. -

These detailed timing reqpirements, upon whlch the
success of the attack depended, are remarkable as the most
exacting demands made, to date, on navigational accuracy -
a demand only made p0531ble by the accurate timing and

/foutelng
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ORS/EC. = Although the operation was carried out.in moderate
S.46 weather conditions - apart from the ground haze usually
associated with the Ruhr - results were disappointing,
a considerable proportion ofthe effort being ‘drawn away onto
Hamborn and Duisburg. Post raid cover showed that little
damage had been done to the target and an examination of
the causes indicated that, while flare-dropping was on
the whole accurate many of the incendiary force arrived
ATH/Despatch after the flares were out and scattered their bombs over a
Appendix B wide area, thus attracting other aircraft:of the Main Force.

ORS/BC/S.46 Seven further major attacks were made on Essen during
March and April but results remaining disappointing. Post
raid cover showed little or no damage to.the target itself
while an examination of night photographs indicated that,
in the majority of cases, at least a proportion of the
effort was drawn away onto other targets. An analysis of

C.S.12848/41 122 plotted photographs taken during these eight raids

Encl. 18A showed that two were on the target; -two within one mile;
eight between one and five miles; . 104 between five and
twenty-five miles; and six between 25 and 100 miles from
thetarget. 90% of the aircraft bombed points between 5 and
100 miles from the target. ’

The failure to achieve the required concentration was
- partly attributed to the fact that Essen was at the extreme

range of Gee and the accuracy of the equipment was seriously ™

diminished by the obtuse cut of the lattice lines in that
area. In view of the more successful attacks on other
targets at this time, however, it was ‘concluded that the
main difficulty lay in the nature of the target itself.
While the use of Gee enabled a much larger proportion of
the force than hitherto to navigate accurately to within a
reasonable distance of the target, inthe final stage crews
were still dependent on visual methods. Visual identifica-
tion was rendered more difficult by the close proximity of
other towns in the Ruhr of similar size to Essen and
aggravated by the prevalence of heavy industrial haze and

. the peculiar absence of any clearly distinguishable land-

; marks. Any failure of incendiary aircraft to drop their
bombs in the right place resulted in an immediate dispersion
of effort. Moreover, instructions to the Main Force to )
bomb visually on fires made the non-equipped aircraf't

- particularly vulnerable to the enemy decoy system - as on
the 25/26 March when the whole attack was diverted by the
decoy at Rheinberg. Similarly, on the 9/10 March, a
Stirling hit by Ack Ack jettisoned a heavy incendiary load
on Hamborn. A concentrated attack developed and, while
Essen remained unscathed, considerable damage was done to

- the Thyssen Steel Works in mistake for Krupps.

Ibid Attacks on Cologne.

Attacks on. Cologne, on the other hand, were much more
satisfactory. Altogether four raids were carried out on
this target during March and April in varying weather and
moon states and photographs showed that considerable damage
had resulted. The raid on 13/14 March may be noted as an

: /example
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example. Although Gee was stlll suffering from teething
troubles and it was a dark nlght with drifting cloud, 58% of
the successful photographs showed the target area and post-raid
recomnaissance confirmed that oon51derable damage had been
inflicted on the industrial areas of the tovm. On only one
previous occasion had anythlng like thig’ degree of success
been achieved.. The average for all other attacks on Cologne

_since July 1941 was only 10%.

Attacks.on Targets beyond Gee cover.

The opportunlty was also taken to test the value of the
new equipment in the attack of targets beyond Gee cover and
a number of operations were ocarried out against such targets
as Lubeck, Rostock and Kiel. On these attacks Gee was used
primarily as an aid to navigation, providing a means of

- aceurate track keeping over the greater part of the route

and a reliable "springboard" for the remainder of the
journey. Altogether four major attacks were made on Rostock,
two. on Kiel and one on Lubeck. Concentratlon in all but one

instance was good and’'it was confidéntly asserted that the
.raid on Lubeck (28/29 March) and the last three raids on

- ‘Rostock (24/25, 25/26 and 26/27 April) were.the most successful
- operations so far carried out by Bomber Command on German

targets.

. Gee as a Navigational Aid - Preliminary Assessment.

It was now possible to attempt a prellmlnary assessment
of the value of Gee as a navigational aid. From a comparison
of successful nlght photographs it was found that, during
March.and April 40% of all aircraft despatched in all except
poor weather conditions had bombed ‘within five miles of the
target as opposed to 26% in the preceding three months.

) Slmllarly, the percentage of sorties claiming to have attacked

main targets rose from 60% during the period December - February
to 73% during March - April. Average success over the Ruhr
and Rhineland in the latter period was found to be nearly .
twice that achieved previously while the attack on Cologne

on 13/14 March was more than five times the previous average.

Attacks on the Ruhr were, on ‘the Whole, disappointing

.for the reasons already given but, in considering these results,

it should be remembered that hitherto it had mnever been

thought worth while to attempt operations in that area unless
there was some moon. During March and April 1942, more than
half the operations had been undertaken when there was no moon.
While the similarity and close proximity of targets in the
Ruhr, together with the industrial haze and heavy searchlight
glare common to highly defended areas made the visual identifi-
cation of individual targets difficult, considerable damage '
was inflicted on other important industrial areas in mistake

for the true target. A comparison of the percentage of
photographs showing built-up areas in the Rulir indicated that
during March and April this had risen to 30% from 20% in the
previous nine months. A further 12% showed outskirts of towns
and villages as opposed to 9% previously.

Blind Bombing Attacks.

So far Gee had been used only as an aid .to navigation.
It was now necessary to obtain evidence of the effectiveness

. Jof
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-~ of the device as a bllndrbomblng aid and on 22/23 April 1942,
... 60 Gee-equipped aircraft were despatched : ‘against -Cologne
.. with instructions to bomb on Gee fixes ¢nly, approaching
- . the target along ‘the B lattice line. - Unfortunately the

weather was cloudy and photographs were.limited to five
taken during bombing and four shortly afterwards. From
this scanty evidence it was estimated that the attack had

- been -scattered over an area five to ten miles around Cologne

and probably only a very small percentage of the force
actually hit the built-up area.

In view of the importance placed on blind-bombing
with Gee these results were most disappointing. It was
clearly impossible on-such limited evidence to gain any
authentic estimate of the value of the device in that
capacity. A few photographs had, however, been obtained
during attacks on Essen, Dortmund and Cologne by crews who,
unable: to locate the target visually, had resorted to
'blind-bombing' on Gee fixes. An attempt was now made to
group together all such photographs - carefully excluding
any in which aircraf't had been assisted by visual
navigation - in order to assess, broadly, the operational
accuracy of this method of bombing.

. Although the evidence was, admittedly, scanty, it was
generally agreed. that the accuracy achieved by crews blind-
bombing heavily defended targets such as the Ruhr and
Rhineland was more than three times worse than that obtained
by expert crews during trials over this country. On current
indications, about 50% of bombs could be expected to fall
within a five mile radius of targets in the Ruhr and
Rhineland and only 10% within two miles. These estimates
were, in f'act, consistent with the results of the blind
bombing attack on Cologne referred to above. As regards
Essen, it was estimated that no more than 5 - 10% of bombs
dropped 'blind' would fall on Essen 1tself and only about
2 -~ 3% on the Krupps Works.

From this analysis it was concluded that results

. achieved by this means might be superior to visual attacks

in poor weather but inferior ‘to those obtained visually -
using Gee as an aid totarget location - in medium and good
weather.  In. general, the.accuracy of the: device was not
of sufficiently high an order to make it worth while for
Bomber Command to imdertake bllnd—bomblng attacks on any
scale relylng on Gee alone. :

On the other hand as an aid to navigation 1t showed
definite promise. Admittedly, Essen - mainly due to its
natural characteristics - had remained invulnerable, but

- the highly successful raids on Cologne within and Lubeck and

Rostock beyond Gee cover had shown a remarkable increase in

navigational accuracy both to and from the target.  Aircraft

were now able to arrive within a minute or two of an exact
pre-arranged timing and could be routed to av01d as far as
pos31ble enemy night fighter areas. :

/The
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The Policy of concentration. . )

The immediate result of this increase inaccuracy was
the strategic concentration of a large number of bomber
aircraft both along the route as a tactical countermeasure

to the ‘enemy's early warning radar system and over the
“target in order to'saturate the enemy defences and A.R.P.

ORS/BC
S. 54

organisationsip"“?
This ‘policy - long approved but hitherto impossible to
implement - culmindted in the famous and most successful
'thousand-bomber' raid on Cologne on 29/30 May 1942. The
flare technique was not used on this operation owing to the

bright moonlight but maximum incendiary loads were carried
by all aircraft. - The operationwas an outstanding success,

()

- such a concentration being achieved that the enemy ground

- defences geemed completely overwhelmed.

ORS/BC
S. 60

Although the strength of Bémber Command would not
permit operations on this scale “to ' be attempted very
frequently, the concentration of'the maximum available
effort both en route to and ovér the target was now adopted
as a standard of bomber operations. '

(v) Initiation of Enemy Jamming.

Or 9/10 August 1942, jamming was experienced for the
first time. Crews returning from a raid on Osnabruck that

. night reported that Gee was ineffective east of the Zuider

Zee. This initial jamming was not very complex and within

"a matter of ‘days a minor modification to all sets in the

Command had restored the equipment to almost its old range.

. Nevertheless, the writing was on the wall and it was

C.17185/1

C.17211

ORS/BC
S. 69

realised that it was only a matter of time before Gee was
rendered ineffective over the majority of German targets.

By a judicious use of multiple frequencies and the expansion
of the system resulting from the opening of additional Chains,
Gee facilities were retained for some considerable time, but
its range progressively decreased as the effectiveness of

the enemy's jamming increased.

Work on a Southern Chain had begun early in 1942 and,
by. the end of May, the -Chain was completed and satisfactorily
tested. Unfortunately the existing Mark I aircraft receiver
was only capable of operating on one pre-set radio frequency
on any.one mission and the Southern and Eastern Chains could

-not be used together. = A Mark'II receiver was designed but,

owing to production difficulties, did not become available .
until some months later. ~ Partly for this reason but mainly ™
because, under the existing Directive, first priority was '
accorded to German targets, the Southern Chain was not used
operationally until October 1942. - T ' :

As a result of the jamming in ‘August, however, it was
decided to attempt to confuse the enemy by confining Gee
operations to the Southern Chain which:operated on a different
frequency. The first operation took place on 17 October,
when 94 aircraf't were despatched to bomb Le Creusot. From
17 October until 11 December 1942, the Southern Chain was
used almost exclusively for all major operations which, at
that time, were directed mainly against targets in Northern ™
Italy. No jamming was experienced and the average
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operational range was approximately 387 miles.

By January 1943, the jamming war had increased in
intensity and although various measures were introduced to
overcome the problem, the value of the device over the
Continent was rapidly:declining. It continued to enjoy
great popularityiwith:crews, however, providing accurate
fixes to the limits of its range (approximately the enemy
coastline) thus reducing the distance to be flown purely
on D/R and at the same time providing a known point of
departure from which to base future calculations. On the
return journey it was no less valuable, providing a ready
means of homing to base and, in adverse weather, permitting
descent through cloud with comparative ease. It is notable
that during April, 1942, the number of Gee aircraft landing
away from base was roughly 12% as opposed to 35% of non-

ORS,/BC . equipped airciaft. . s
Se 54 .
(vi) Advantages and Limitations of Gee.

Following its.introduction in March 1942 Gee
experienced a period of five months complete immunity from
interference prior to the initiation of jamming in August
1942, It may be helpful to pause here and review, briefly,
the general method of attacks adopted and the advantages and
limitations experienced with Gee during this period in its
triple function as an :-

Aid to navigation and homing; an -
Aid to target location and '
A blind bombing ‘device.

A Navigational Aid.

While the effect of Gee on the bombing effort was by
no means as spectacular as had been hoped, there is no
doubt that as an aid to navigation and homing it was an

- unqualified success. In this capacity, navigators were
ORS/BC urged to use it as an adjunct to normal navigation rather
S.54 than as a continuous plotting device. Once the aircraft
had gained operational height, the :navigator attempted to
~ determine the:wind by flying.a steady. course and taking Gee
fixes. Thereafter he navigated by D/R, using Gee to check
his position at intervals. By this means he was able to
follow the prescribed route, arriving at the turning point
for the run in to the target at approximately the correct
time.  After the first few operations, the direction of
approach to all targets within Gee cover was laid down by
Bomber Command, a suitable lattice line being chosen to
eneble the navigator to use the 'homing technique'. It
was reckoned that this method would bring the aircraft
within about a mile of the actual target, giving the navigator
a good chance of locating it visually. Similarly,
approaching the English coast on the return journey,
navigators were enabled to 'home' to base along the
appropriate lattice line.

Ibid In the attack of targets beyond Gee range, the device
was invaluable as a navigational aid over a large part of
the route, thus reducing the distance to be flown on I/R
alone and providing accurate fixes and wind data on which
to base future calculations. /The
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The immediate and striking improvement in accurate timing
ATH/Desp. and track-keeping on both.the outward and homeward Jjourney
Appendix at last made possible the co-ordinated timing and routeing
A essential to the achievement of the twin-policies of
‘concentration' and 'saturation'. At the same time, as a
‘homing aid, Gee did much to minimise the problem of handling
large numbers of bomber aircraft returning to bases in this
country. - Finally, it was now possible to attempt more
accurate routeing of aircraft to avoid as far as possible
the growing number of enemy G.C.I. night fighter 'boxes'.

An Aid to Target Location.

Unfortunately, once in the target area, the operational
accuracy of Gee was found to be approximately: three times
worse. than that experienced with it in trials over this
country, the 50% zone being about five miles in radius.
While in poor weather when visual identification was quite
impossible Gee used as a blind-bombing device might be
expected to achieve better results than non-equipped air-
craft, it was clear that in all other circumstances, blind-
bombing attacks would be less successful than visual methods.
This bitter blow was only softened by the knowledge that

~ two new radar aids to blind-bombing (Oboe and H2S) were
. already under development and due to make their .appearance

- at the end of the year.

As an aid to visual location, Gee was rather more
successful, particularly on such attacks as those on
Cologne where the flare and incendiary techniques could be
used to the best advantage. There were, however, a number
of factors militating against the complete success of the
device in that copacity, particularly in attacks on the Ruhr.

Not only was Gee less accurate than had been hoped, but
the majority of crews were still inexperienced in its use,
particularly at extreme range and against such heavily defended
targets as Essen. It took an experienced and determined crew
to press home an attack in the face of heavy flak, search-
light glare and night fighter activity. The combination
of technical and operational difficulties frequently
resulted in an initial scattering of flares which were
further dispersed by. the effect of :wind drift. Also, against
a background of the heavy industrial haze common to the Ruhr,

ATH/Desp: the unshaded flares then in use produced a dazzle effect
Appendix which crews complained was more hindrance than help in seeing
B the target. Considerable experimental work was carried
out in this comnection but the problem was not satisfactorily
solved until the 7 inch hooded flare came into general use

in 1944.

On many occasions, the cumulative effect of these
weaknesses resulted in an indifferent illumination over
a fairly wide area. Fire raising airecraft, unable to see
their target or to locate it accurately on Gee fixes,
tended to drop their:incendiary bombs in the wrong places.
These errors were further increased by non-equipped aircraft
of the Main Force which, with instructions to bomb on fires
only, were more easily misled by -enemy decoys or fires lit
in the wrong place by the Advance Forces. - = - . -

. /Shortaée ;
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Shortage of Air Bombers.

A further and most important factor influencing the
success of the bombing techniques at this time was the
shortage of air-bombers, the majority of whom were still
under training. In theory, the navigator was instructed
to remain at his table throughout the period of attack in
order to keep the aircraft on track and to bomb blindly on
Gee if necessary. In practice, very few crews as yet .
carried trained air-bombers and the navigator was compelled
to leave his instruments a few miles from the target in

- order to take up the bomb-aimer's position. Not only had
he to accustom his eyes to dark conditions after the glare
of the cathode—r@y tube but there was no one to operate Cee
or to give the signal to bomb blind in the event of visual
identification of the target proving impossible.

A Definite Improvement.

Nevertheless, despite the many difficulties, an
appreciable improvement occurred in the bombing effort under
certain conditions of attack. Thus, in raids on the Ruhr.
and Rhineland in moderate weather, the percentage of
successful photographs showing thetarget area increased from
11% in the period June 1941 - February 1942, to 18% in
March and April 1942. There was also a marked rise in the
percentage of sorties claiming attack on primary targets
during the latter period. On the other hand there was no
evidence that Gee had had any significant effect on
operations in poor weather or in optimum conditions of
bright moonlight and good visibility. Although in poor
weather some little improvement might be expected from the
use of Gee for blind-bombing, the accuracy of the device was
not of sufficiently high order to make such attacks worth .
while. In general, the effect of Gee was most marked
against shorter range targets when conditions were less
favourable for visual identification. It must be remembered,
however, that it was now possible to attempt attacks on
targets within cover without regard to the state of the moon.

ORS/BC . Wastage.
S.51 '

The effect of Gee on wastage was rather less marked
than had been expected. A preliminary investigation cover-
ing March and April, 1942 showed that there was no appreciable
difference in the overall missing and crash rates of Gee-
equipped and other aircraft although the number of aircraft
landing away from base was noticeably lower inthe case of
Gee aircraft. A further analysis covering the months
March to October 1942, indicated that, over the whole period,
the missing rates of equipped and non—equlpped aircraft were
identical (4.4%), but that action and other damage rates

ORS/BC' were slightly less for alrpraft fitted with Gee. (1.9% and
Report 1.2% as compared with 2.2% and l.4% respectively.) A more
No. 74 detailed comparative analysis of raids on targets within and

beyond Gee cover, however, suggested strongly that the

fitting of Gee tended to reduce the missing and damage rates -
probably because those aircraft kept more accurately to the
main bomber strean. The effect of the policy of concentration

/on
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on the overall wastage of the bomber force will be discussed
in Chapter 6.

Range.“

. One of the advantages of the Gee aircraft receivers
was that the equipment itself did not radiate and could not
therefore be homed on by enemy night fighters. On the
other hand the system was very liable to jamming which
severely-limited the effective range at which ground trans-
missions could be received. The limited range of the
equipment was, indeed, one of the major disadvantages of

‘-the Gee system. Over the Eastern Chain during the pre-

jamming period, this was estimated as about 385 miles from
the Master Station at Daventry, varying by plus or minus

25 miles from night to night. In the direction of
Mannheim, the range was slightly better being in the region
of 400 - 420 miles from Daventry with variations of plus

or minus 30 miles on occasions. Two notable exceptions
may be mentioned here. On 4/5 May, crews attacking
Stuttgart (beyond normal Gee cover),'reported obtaining
satisfactory fixes at a range of 450 miles. At the other

extreme, in a daylight attack on Essen on 31 March 1942, pulses

faded out over Holland at a distance of about 250 miles.
Both these and other exceptions were attributed in the main
to the peculiar meteorogical conditions pertaining on each
occasion.

The initiation of jamming in August reduced the average
operational range to 304 miles during the period 9/10 -
18/19 August when modifications were completed to aircraft
sets and it rose again to 350 miles during the period 24/25
August - 8/9 September. Thereafter the range fell consist-
ently. In October operations were switched to the Southern
Chain which gave an average operational range of 387 miles -
i.e. approximately the same as that experienced on the
unjammed Eastern Chain - although the average range in an
attack on Turin on 8 December 1942 was 488 miles and some
fixes were obtained over the target at 610 miles. These
ranges were the greatest ever obtained with Gee but were
thought to be the result of freak conditions.

(vii) Summary.

From what has already been said, it will be clear that,
as a navigational and homing aid - for which purpose it was
originally designed - Gee was extremely successful, subject
to the limitations of range already mentioned. -.Over the
target, its effect on operations was disappointing and it was
early realised that until the new radar aids to blind-bombing
then being produced were ready for service, much of the
success of bombing operations must depend on'the ability of
the leading crews to find and mark the target visually. The
logical outcome of this conclusion was the formation of the
Pathfinder Force which will be discussed in the next Chapter.
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GHAPTER 9
FORMATION OF 4 PATHFINDER FORCE

(1) The Argument

Tt was the failure of Gee to come up to expectations as
a blind-bombing device that gave the final twist to the
tail of the argument already in progress between the

" Air Ministry and the C-in-C Bomber Command on the formation

of a Target Finding Force.

While Gee had largely overcome the initial difficulty
of navigation to a selected area, the problem of finding
the actual target in the face of searchlight glare, heavy -
flak and night fighter activity, remained unsolved. In the
last and most important stage, crews were still dependent
on visual methods. Any failure.of the first arrivals to
drop flares and incendiaries in the right place resulted in
later arrivals being migled by widely scattered flares,
fires and enemy decoys, Moreover, Essen, the most important °
target in the Ruhr had remained invulnerable to current
bombing methods,. . The prevalent industrial haze and the
geographical nature of the target prevented visual
identificatian except by low attack when casualties might
be expected to be heavy.

The Air Staff were now fimmly convinced that the success

cof a large scale operation depended primarily on the ability

of the initial force to find and mark a selected aiming
point visually - a task which recent evidence had shown
could only be carried out accurately by specialist crews of
great experlence and deuennlnatlon.

- It w111 be rbmembered that the advantages to be
obtained from the formation' of a Target Finding Force
composed entirely of picked crews located in one area and
under one control had been put forward by D.D.B.Ops. as
early as November, 1941, It was, in fact, an essential
complement to the flare and incendiary techmique then
being evolved.

On 17 March 1942, he again put forward his suggestions
this time to the new C-in-C, Sir Arthur Harris. The -potent
argument for an immediate decision once.agdin lay in the
time element governing the use of Gee, To enable the
device to be fully exploited in the limited peériod it was
expected to remain effective, it must be coupled with the
highest operational skill, Morcover, it was argued that
the existence of such a :force would provide an effective
spearhead to the Bomber gffort if and when the use of Gee
was denled.

From a Conference held at Bomber Command shortly
afterwards, it was evident.that both the C-in-C and his Group
Commanders were firmly opposed to such a step = mainly on
the grounds of administration and morale, There was strong
feeling that the 'creaming:off' of experienced crews from
operational squadrons to form a. corp d'elite would have a
very adverse effect on the miorale of the remaining squadrons
in the Command., . Moreover, the expert crews chosen would

/normally
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normally be first in line for promotion which would be seriously
affected by their transfer to a small specialised unit.

Finally, the administrative difficulties entailed in forming

and maintaining such a force out:of:-the Command!s then limited
resources would be insupportable until the strength of the
Command as a whole was considerably greater,

Undeterred by this opposition D, D,B,Ops continued to

. solicit support for his scheme. In April he produced yet

angther Paper on the subject in which he proposed that, initially,

.the Target Finding Force should consist of six sqpadrons - two

heavy and four medium -~ located in one area and under one
control, These squadrons would work in close co-operation with

the scientists and a Bomber Development Unit so that new ideas

could be discussed and tried out with the least possible delay,

As regards the objection that the formation of such a

'fofce would involve the fcreaming off' of hest crews he

L explained that this would not be the case as, in the first

Tbid

ATH/D0/16 |

Ibid

D. D. B. Ops/DO.

8 May 1942.

instance, only one crew would be taken from each operational
squadron. :While not disputing the C-in-~Cs contention that the
adoption of this proposal would result in a 'corp d‘elite!,
D.D.B.Ops. argued that the difficulties of ‘target flndlng and
identification were now realised to be so great that such a

step would be fully Justlfled.

ThlS Paper was then circulated to a number of Station
and Squadron Commanders with operational experience in the
current war, Comments were, without exception, both favourable
and enthusiastic.  The general feeling was that Captains would
be only too pleased to have the target found for them and would
themselves aspire to the Target Flndlng Force as a reward for

... ‘proficiency,

D. D, B.Opss now forwarded the Paper and the comments to the

C-in-C who replied that, while he still retained "a fairly open

mind on the subject", neither he nor'his Group Commanders - whom
he had again consulted ~ were convinced by the arguments put
forward. - Much as he appreciated and paid attention to the 'men
who did the Jjob', in his opinion their view was necessarily
circumscribed, . On the other hand, the need to select certain
individuals or Units to lead an attack was not disputed and the
C-in-C steted his intention of carrying out this selection on a
competitive basis in future, :There was already a great drive
towards univeral photography of bomb-aiming points at nlght

In each. Group the accuracy of this photography by different
Units would be agsessed at the end of each month and the
'squadron or squadrons with the best results would be_ des1gnated
'Target Finder' for the following: month

This was admittedly a step in the rlght dlrectlon but,
from the Air Ministry point of view, had a number of
disadvantages. In the first place it entirely eliminated the
establishment of a Bomber Development Unit alongside and
working in close conjunction with the Target Finding Force.
This had formmed an essential pert of the Air Ministry Plan,
There were other disadvantages.  Although under the C-in-Cs
plan the squadrons selected each month as Raid Leaders might
have a few expert crews, their effort would be vitiated by less
efficient crews in the. same squadron marking incorrectly and
causing dispersion of effort, :Even if, on occasions, marking
was accurate, following crews would be so assisted in their
bombing that their improved results might lead to an otherwise

'+ finferior -
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inferior squadron being placed in the lead the following month,

Moreover, the development of tactical. methqu and technique

would be severely hampered by the 1ack of cohesion resulting
from the geographical separation of squadmns and their
frequest changes of role.

Matters had now reached a deéadlock and in the opinion
of the Air Staff there was little to be gained by prolonging
correspondence on the subject any further, . On 4 June, 1942,
the C,A.S, invited the C-in-C to attcnd a conference at the

Air Ministry in the immediate future, bringing with him one

or two of his best Squadron Commanders, An Air Staff
Memorandum was prepared as a basis for discussion and
circulated at the highest level, This set out in full the
main Air Staff arguments in favour of a Target Finding Force:
viz:- ‘

(a) Joint routeing, briefing and timing would ensure
the necessary co-ordination and concentration of
the flare and incendiary dropp:.ng force over the
target.

(b) .By concentrating on their special role, a technique
could be developed which would not only confer an
 immediate and striking :merovement in our ability
'~ to concentrate a decisive effort on the target but
~ would be open to systematic improvement as a
result of discugsion, enthusiasm and experience,

(e) In the.event of the use of Gee being denied, we
would still have a highly specialised foroe
available to provide a spearhead to the main effort,

(d) By equipping a limited number of aireraft in the
Target Finding Force with thc first samples of new
devices, the full advantage of these would be
obtained by the bomber force as a whole long before
production would permit of general distribution.

(¢) There would at all times be available o highly
skilled and co-ordinated force ready to undertake
tasks of vital importance or of special difficulty.

The C-in-C, unfortunately, remained unimpressed. On
12 June 1942, hc informed the.C, A, S, that he had Jjust held
his third conference with his Group Commanders, each of whom
had brought with him his best Target F:Lnd.mg Squadron Commander.
A1) were "uttcrly opposed" to the formation of a Target
Finding Force on the lines proposed by the Air Ministry.
It was argued that the Command already had such a force by a
process of selecting the best squadrons and best crews to
lead attacks. In fact, the existing Raid Leader scheme

" fulfilled all the requ:.rements of the "target finding fanatic"

bar living together, It was the general opinion that there
was little to be gained by the final step whereas the
arguments against it were overwhelming.

Discussing the Air Staff contention that the success of
the R, A.F. bombing offensive depended on the existence of a
Target Finding Force, the C~in~C stated that the general

/view
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view of the Command was that the difficulty lay not in finding e~
but in seeing the target on the average dark night through haze
and in the face of the vast searchlight glare common to all

areloE " highly defended areas. The Target Finding Expert had no greater
chance of !'seeing! under those conditions than anyone else,

Ibid. While maintaining his vehement stand against the Air
Ministry proposals, the C-in~C, virtually in the same breath,
now proposgsed that selected Raid Leaders should be entitled to
wear a special badge which would add a 'cachet! and make for
esprit de corp, It must be remembered that this singling out
of crews was the very thing he had previously decried so strongly
on the grounds that it implied a corp d'elite, Clearly the . /‘Y
v C-in-C was having to modify his views.

~~—

C.S. 12848/41 -+ This indeed was the opinion of the C,A,S. who pointed qut

Encl, 304 ‘that, during the past three months, ‘the C-in-C had progressed ™
Un6i l2, from complete rejection of the scheme, through a Target Finding

Squadron phase t6 his latest Raid Leader proposals. In the
‘view of C,A.S., no argument had been produced which constituted a
serious obstacle to the final and logical step necessary to weld
those expert crews into a closely knit whole, The close
association involved in bringing selected crews into one Unit
and locating thtem on one aerodrome was the essence of the '
problem,  Without this there could be no day to day improvement
of method, no insurance that plans and briefing for cach
operatlon would be s:.m:Llarly and clearly interpreted and acted
-upon by the force as a whole, On the contrary, the C-in-Cs
‘proposals seemed to mply an admission of the need for just such
- a force,

Ibid. The C,A.S. warned the C-in-C that recent Reports had
. . clearly shown the need for a great increase in the percentage of
bombs dropped on the target and there seemed little doubt that
the R, A.F, night bombing was, to date, far from satisfactory.
He himself was convinced that what was neecded was an effective -
- degree of illumination and incendiarism in the right place and
- only in the right place, This difficult task could only be
done by a force which concentrated on it as a specialist role
and which excluded those crews whose less discriminating use of
flares and incendiaries in the vicinity of the target had
recently led so many attacks astray. This did not mean packing
one unit with experts at the expense of othér units who had to
do the same Jjob, On the contrary, ‘the Target Finding Force
would have an entirely different and far more difficult task.

Ivid, | | Although the C,A.S, took a very serious view of the whole
- position and was well aware that any failure on the part of
Bomber Command to effect a radical improvement might well - .
S endanger the whole bomb:mg pollcy, he was reluctant to impose m
Ibid o the Air Staff Plan in the faée of the C-in-Cs strong objections. i
Mine 32.- A decision was therefore po'stponed until 15 June, 1942, when

during an informal dlscusslon, the C,A.S. was able to persuad.e,
if not entirely conv:mce, the C-in<C of the necessity of the
proposed step.-

(11) Establishment of a Pathf:.nder lzome

Ibid “ Arrangements for the establishment of the Target Finding
Encl. 36A, Force - now designated Pathfinder Force( were officially

/ confimmed -~

(1) See ATH/DO to Gmup Commanders dated 20 June 1942,
ﬁHé-]Im/:zﬁ 3!6@5@3&. LA BO/S—2F 7ok
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confirmed on 11 August, 1942, The necessary machinery had
already been put ih'motion and the Pathfinder Force ultimately
came into existence on 15 August, 1942 under the Command of
Group Capta:.n D, C, T, Bennett, D, S,0.

The new Pathfinder Force was composed, initially, of
three heavy and one medium bomber squadron looate? 5‘ ‘
administration on adjacent stations in No, 3 Group Vigie
Aircraft

Station

o Squadron Affiliated to:

Lancasters
_Mosquitoes
Wellingtons
Wellington III
Halifaxes
Stirlings

Noe 5 Group
No., 2 Group
gNo. 3 Group
‘No, 1 Group
No. 4+ ‘Group
No, 3 Group

Wyton (109)(2)

Warboys 156
. Graveley 35
Oakington 7

Flying Control, administration and discipline remained’
the responsibility of the respective Station Commanders.
Group Captain Bemnett was designated Operational Commander
under the direct orders of the C-in-C, Bomber Command, His
varied responsibilities included:-

- (a) Operations of P,F,F, squadrons.
(b) Planning of target marking,
(¢) Training of persomnel in the P.F.F.

(a) Development of navigational and bombing aids to
be used in the P.F.F, .

(e) Development of suitable means of target marking.

As regards provision of aircrews, it was agreed that
approximately one third should be chosen from volunteers
among the best pupils graduating from O, T, Us and approximately
two thirds from volunteers from operational squadrons. For
the purpose of selecting the latter, each P,F,F, squadron
was affiliated (a.s shown above) to one operational Group
which would be responsible for providing crews and for
keeping in close touch in order to obtain help and advice
from its. affiliated squadron.

Permission had already been obtained from their
respective governments for Dominion personnel to volunteer,.
As regards Canadians, the provision was added that a

/Canadian

B. C.
Admin, ORB.
App. B/3

(1) 4 Bomber Development Unit was formed at Gransden Loage
we € fo 20 July, 1942, from the exi sting No, 1418 Flight which
was disbanded on the same date, = It was placed under the
control of No, 3 Group for administration and H,Q, Bomber
Command for operational matters. '

(2) No, 109 squadron in the process’ of equipping with OBOE .

was at that time only affiliated to the Pathfinder Foroce
although under the operational control of the Commanding
Officer. It became a full F,F.F..squadron in October, 1942
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Canadian Flight should be formed with others to foliow ag soon
as possible and that where crews had been taken from existing
Canadian squadrons, they should be ‘replaced by all-Canadian

. Crews. The Australian Govermment also asked that R, A A F.

personnel should be kept together as far as possible,

‘A ‘special establishment was approved for the Pathfinder -
“Force which entitled. qualified members to accelerated promotlon '
to acting ranks once they had completed the’ requlred number of
sortles, viz:~

Aotlng F/Lt. or Acting F/Sgt. 15 sorties
Acting S/Ldr. or Acting W/O. 20 sorties
Actlng W/Car. 25 sorties

It was laid down, however, that members of aircrews should not
fail to get their promotion as quickly-as they would have done in

- normal ‘squadrons and, where necessary, this principle was to be

applied even at the expense of temporarlly over-bearing the
Pathflnder establlshment

Candidates for the Pathflnder Force were required to
‘volunteer to do 60 operational ‘sorties of which at least 12 were
- completed in normal squadrons.  This flgure was reduced in
September, 1942, to 45 sorties which were counted as equivalent
to two normal tours of 30 sorties each. The obligation on
operational Groups to supply a given number of aircrew personnel
to support their affiliated squadrons, subsequently made
necessary a further innovation. - Where there were insufficient
suitable volunteers, selected personnel were posted to the
Pathfinder Force for a normal tour of 30 “sorties (including those
done befare joining P.F.T, ). After completing sufficient
successful sorties they were then invited to volunteer for the
full Pathfinder tour of 45 sorties and on doing so became eligible
to fill a P.F.F, vacancy and to receive the appropriate
© privileges of rank and badge. ' Any who failed to volunteer,
~ merely completed their normal tour but were debarred from
Pathflnder pr1v11eges.

As regards 0, T, U, volunteers, a sllght Yariation in

" ‘procedure was adopted.  Aircrews who had completed their

training were posted to Conversion Units to train on the type of
aircraft it was 1ntended they should operate. " Their names were

" passed to the C. 0, Pathfinder TForce who then drew on those
volunteers as required diréet from the Conversion Units., On
reaching the Pathfinder Force they ‘were required to complete the
requisite number of sorties before qualifying for full membership,

In all céSes;'aparf from the necéssary high standard of
technical and operational efficiency, outstandlng charaoterlstlcs
of grit, determination and reliability in press1ng home an
attack were obvious qualities sought after in the final selection
of candidates.

P The Pathflnder Porce remalned .on thls ba51s until

25 January, 1943, when, at the request of the C-lan it was
divorced from -No. 3 Group and re-organised,on.an 1ndependent
basis as No. 8 (P.F.F.) Group, with its Headquarters temporarily
at Wyton, Wyton, Warboys and Graveley were immediately
transferred outright from No, - 3 Group.  Oakington remained

.in No. 3 Group, accommodating No, 7 (P.F.F.).squadron as a

.+ lodger unit,. The neW'Pathflnder Group now comprlsed -
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Station Squadron Affiliated to: Aircraft
Wyton 83 Noe 5 Group Lancasters
(temporary 109 No. 2 Group Mosquitoes -
Headquarters) ) _
Warboys 156 No. 1 Group Wellington III
Graveley 35 No, 4 Group: Halifaxes

- 7 No, 3 Group Stirlings

- It was the intention that No.8 (P.F.F, ) Group should,
in future, expand 'pari passu' with the rest of the Command,
In any event, operatironal experience had by now indicated that
the existing force was not large enough to fulfill its
functions properly.

5 On 6 January, 1943, the C-in-C stated his intention of

Encl, 84A4//, increasing it from four to six squadrons as soon as the

o "fifty-squadron" target had been achieved. On 28 Januany,
o - 1943, the Air Ministry agreed in principle to the

C. S. 12848/L1.L// establishment of the two additional squadrons, one on

Encl, 484 Lancasters and one on Halifaxes. These were to form in

ﬂm!s( 1,/{5;41574202.-( March, 1943, in anticipation of aircraft becoming ava.llable

in Aprll Aircrews were to be provided from the resources |
mncl.lOOA : of Nos, 5 and 6 Groups respectively.

(iii) Eorly Pathfinder Methods. .

The Pathfinder Foree operated for the first time on
18/19 August, 1942, against Flensburg and by the end of 1942,
major bombing operations had secttled down to a more or less
characteristic pattern. Generally speaking, attacks were
carried out in three phases: namely the finding, illuminating

HHB{II/70/253 and marking of the target by the Pathfinders; the build-up

- of the attack around the aiming point by the fire-raising
force; and, finally,. the attack by the Main Force,

Ivid, ' " The basis of all target marking techniques evolved
during this period was visual marking of the target in the
light of flares, Broadly speaking, this was undertaken in
three stages:-

(i) . "Pinder" aircraft (used for the first tlme over
, 'Essen on 16/17 September) laid bundles of flares
in sticks six to eight miles in length over the
target area. Flares, nonnally dropped on E.T. A, ,
were laid along four or five parallel lines about
two miles apart and the task called for very .
accurate navigation and timing.

(11) ‘Pinder aircraft were followed by Illuminators who
laid a close pattern.of flares v1sually around
the correct target. ’

(iii) Immediately the target had been illuminated,
‘Marker! aircraft attempted to identify it
visiially and, having done 8o, to drop markers
accurately about the almlng point,

The Pathflnders were follownd by the FPire-raising Force who
were timed to attack immediately the markers had gone dovm.
In theory there was then to be a gap of half-an~hour to an
/hour
Ge 169087/2GB/1/50/30 SECRET C



=10 -

hour before the arrival of the Main Force to enable an
wnmistakeable conflagration to develop, This was not always
possible in practice owing to the short hours of darkness in
sumer months, changing weather and other tactical problems.,
The method was used very satlsfactorlly in the attack on Lubeck
L—  on 28/29 March but was not used again until an attack on Bremen
@5/1D/12/30 on 13/14 September. Reports of this operation varied but, in
17 Sept. 1942 general, it appeared that this method did, in fact, allow a
o conflagration to develop which was of assistance to the Main
Force as a 'bbmbing beacon!,

Nevertheless, Pathflndlng methods during the months immediately
following the formation of the Force were, of neces31ty, very
fluid, The early operations can be regarded in the light of a
"trial run" and minor changes.in tactics and technique were
congtantly being introduced in an attempt to detemmine the best
method of collaboration with the Main Force, The introduction
of two new radar aids and the arrival of the Target Indicator
bomb in the new year necessitated still further changes in
,method and it was not until well on into 1943 that the Pathfinder

_Force was able to settle down to a more or less constant form,
This, however, is properly the subject of the next Narrative.

_ The first operational use of Oboe on 31 December/l January
marked the beginning of a new phase in P,F.F, operations. In.
the next section an attempt will be made to estimate the success
of Pathfinding methods and their effect on the bombing effort of -
the Main Force during the period August - December, 1942,

v:,(lv) Results of early P,F.F, (1) operations.

‘j In considering the early results of the Pathfinder
' technique, account must be taken of a number of handicaps
unavoidably imposed on the P.F.F. during the first fcw months
of its existence, Not only were target marking methods still

\

in their infancy, but the Pathfinder squadrons had been transferred .. .

complete with their exdsting crews and the process of "weeding
out" or training less efficieént crews was still in progress,
Moreover, the. formation of the Force was coincidental with the
Jamming of Gee and consequently, during the Period about to be
reviewed, Pathfinder’ squadrons were without the instrumental aids
to nav1gat10n and target finding which were a primary essential
to the satisfactory accomplishment of their task, Finally, as
will be seen from the next Section, they were also without any
really efficient flares or ground markcrs and had to rely on
existing flares for illuminating and marking the target in the.
air and varlous types of 1ncendlarles for marking it on the

rground.
ATH/Despatch " Despite thesc handlcaps, a preliminary survey 1ndlcated that
APP, B, by the end of November, 1942, the P,F.F, had been completcly

successful in carrying out their plamned technique on one-third
of their attacks on Germany and partially successful in another
third, Ageinst Italian targets where visibility was usually

/better

— . — .
(1) Except where otherwise indicated, all figures quotcd in
this section and in the Tables at Appendix 7 have becen taken
from an 0,R.S. (B.C. ) Memorandum No, M, 117 preparcd by a scction
of that Branch but not necessarily representing the views of the

Branch as a wholec. They have been quoted as thc best figures
.obtainable for the period .under review in this section of the
Narrative,
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better and.Gee available, results were rather more satisfactory,
the target marking technique having failed to go according to
plan on only two out of nine occasions,

Between August and December, 1942, the Pathfinder Force
carried out a total of 26 operations against German targets.
In attempting to analyse the success of those operations, it
is necessary to assess them from threc separate angles.
Account must be taken in the first place of the effect of
weather on target finding; in the second, of the success of
the Pathfinding technique; and, in the third, of the effect
of that technique on the bombing effort of the Main Force,

Thus, from Table I of the'analysis at Appendix 7 it will
be seen that whereas on the six operations undertaken in bad
weather, (23%) the P.F.F. were wholly unsuccessful in finding
their target, on the nine operations carried out in good

weather (3573 they failed to find it on only one occasion.
Under moderate conditions, honours were fairly evenly
divided, the target having been found on six and not found
on flve oceasions, Eliminating operations undertaken in bad
weather, Table II shows that the P.F.F. found and were at
- .least partially successful in marking the target on no less
.. .than 70%.of the operations undertaken in moderate or good
. weather, 40% of which were wholly successful. Of the
“remaining 30% .failures the majority were due to mistaken
identification, The total results achleved during this time
may be summed up as follows-~

Bad weather (fa:l.lures)6 , ( 23%)

Moderate or good weather: _
Target found Marking successful 8 (31%) )

" - " partially ) 54%
successful 6 (23%) )

Target not found .. 6 (23%)

From these figures'it can be seen that the P,F.F, found and
marked the target, at least partially successful, on 54% of
all operations against Germany.

In considering the effect of the target finding
technique on the Main Force effort at that time, it is
obviously unnecessary to consider the occasions on which the
P, F.F, failed, completely, to find the target., Tables IIT
and IV, therefore, deal only with the 14 raids on which the
target was found and marking was at least partially
successful, It will be seen that an improvement on 9 out of

.. 14 occasions (64%) was noted in the Main Force bombing

“+. concentration, or on about 357 of all raids on German

" ‘targets., In other words, the percentagec of night
photographs plotted within three miles of the aiming point
‘was 41% as opposed to an expectation of 25% based on the
previous histories of the targets under attack, The
position can be summed by as follows: -

. /No. of Ops.
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No. of Ops, (% of total) (% of operations on which
. P,F.F. marked the target)

SR Bad weather - no effect 6 23% : -
Results improved 9 - 35%; 64%
Target marked but no
R S improvement . 5 19%) e 36%
o Target not fou.nd S 6 23%) -

Total T 26 T100%

, " It will be evident from the fore-go:l.ng ‘that the Pathfinder O
Force did, in fact have a marked effcct on.the success of night
o bombing operat:l.ons against German targets under moderate and good
conditions, That results at that time were not more
spectacular may undoubtedly be attrlbuted in the main,  to the
lack of radar aids, the absence of sat:.sfactory marking devices
and the inexperience of the crews in the type of work they were
now requlred to undertake. On the other hand, it was very soon
observed that a new and entirely unforeseen source of error had
crept :Ln.

ATH/Despatch " - An’examination of " nlght photographs taken over the first
App. B. ‘seven months of Pathfinder operations indicated that, while there
"+ was undoubtedly a remarkable improvement in the concentration of

the bombing effort around the centre or mean point of impact
’(M P.I.) of the bomb pattern, the centre of concentration itself

' was becoming serlously displaced from the true aiming point.,
Thus, the percentage of bombs falling within three miles of the
actual aiming point was by no means as high as would at first

. appear from the percentage falling within three miles of the
Mean Point of Impact, The following figures will illustrate
this statement:-

March, 1942 August, 1942
to to

August, 1942 March, 1943

(pre~P,F.F. ) (P.F.F.)

Overall percentage of photos plotted
within 3 miles of centre of -
‘concentration, (M. P, L ) o . 35% 50%

Overall percentages of photos plotted
- within 3 miles of aiming point. . 3% 37%

This displacement of the centre.-of .the bomb pattern from the -~
true aiming point is known as the "Systematic Error" and a oL
comparison of displacement figures for the seven months
preceeding and seven months following the formation of the
P,F.P. showed an alarming increase from 14% to 67%  This was

- in the main attributable to the fact that, whereas in the past

; the Main Force had been instructed to bomb on the aiming point
itself, they:were now required to aim at the markers dropped
by the Pathfinders, - Consequently, the M,P.I. of the
resulting bomb pattern no longer coincided with the aiming
point but was largely determined by the position of the.markers.

Any initial errors in placing the markers normally tended to

be perpetuated by the Main Force, causing the centre of -~
concentration to be digplaced from the aiming point as — ‘
illustrated above, .

/This
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This "Systematic Error" now bccame one of the major
problems facing Bomber Command and although improvements in
technique and the arrival of new radar aids and the Target
Indicator bomb effected a great improvement in marking
accuracy, the problem was never ocompletely resolved.

(v) Provision of Special Weapons for the P.F.F.

From the very first, strenuous efforts were made to

-provide the Pathfinder" Force with suitable weapons to enable
4% to fulfill its tasl, Of these, the two most immediate
' requirements were:-

a) A hooded flare with pre-set barometric fusing,.
b) A really officient target‘indicator bomb.

One of the ba51c principles of the current technique

‘was the maximum illumination of the target and it was soon

found that the existing standard flare was unsuitable for

~ this purpose. It could not be dropped in large
' concentrations owing to the pronounced upward glare which

not only dazzled the air-bomber but provided a background
against which the aircraft were clearly silhouetted. It -
was thought that the fitting of hoods would increase the
dowvmward illumination by reflection, at the same time
eliminating the glare so that a much greater flare
concentration would be possible and the aim of 'daylight
bombing' at night would be within reach. Trials with an
American-type hooded flare in August, 1942, proved
disappointing and some considerable time was spent in
designing a model suited to P.F,F, requirements, 500 of
thesc were ordered on 3 May, 1943, followed by a total order
for 38,000 by July but production difficulties followed and
the 7 1nch hooded flare was not available in sufficient
quantity to bp ‘of any real use until the beginning of 1944,

Fusing of the flares provided another complication.

| Their efficiency in illuminating the target was mainly
 dependent on the height of- their burning and it was found
- that the existing No, 848 fuse was variable in its delay

action, - Apart from this the height at which the flare

ffopcned depended on the dropping aircraft releasing at a
“predetermined helght 'This inmposed s¢rious tactical:
" limitations, <in practice difficult to meet, and freqpcnt .

complaints were received from crews of' flares opening too
high, The problem was eventually overcome by the use of

 the pre-gset barometric fuse which was especially designed

to give operational freedom in height to the P, F. T, By
September, 1942, sufficient -of these had been provisioned to
meet P,F.F, requirements for all flares and target markers
until the spring of 1943, The fuse was used for the first
time in conjunction with the Tarpet Indicator bomb in
January, 1943.

The need for a Target Indicator bomb which would be

- clearly discernable on the ground and difficult to simulate

had long been recognised and had been put forward as an
urgent requirement by the C-in-C in March 194.2, By July,
1942, production had startud on a 250 .1b T.I, with excellent

- ballistics. By medns of a. pru-sct barometrlc fuse,

/this

G» 169087/2GB/1/50/30 SECRET



-7 -

U, S, this bomb ejected red, green and yellow(l) oandles at a given
Publication height which fell in brilliant casades to the ground where they
"British Bombs formed a pattern and continued to burn until expended.
and’ Fuses" - Functioning up to 9000 feet or more, these cascades were
" clearly visible from great distances, Their main disadvantages
~ was their short burning time (red and green candles, three
‘minutes; yellow, five minutes), and work was started on a Mark II
T.I. bomb on the same lines but with six minute oandles,
Unfortunately, the inevitable delays ocourred and the Target
Indicator bomb (Mk,I) was not used operationally until the attack |

- on"Berlin on 16/17 Januiry, 1943. It was to prove a great .

; '.suocess and’ together with Oboe and H2S, marked a new era in n:Lght
bombing operations. It was found that a judicious variation in
the colour combinations of the s’é:.cks, made the bomb pract:.cally
impossible to s:.mulate.

In the mean‘bime'," between August, and December 1942 the
. Pathfinder Force attempted ground marking using, in the first -
" place, the 4 1b, I,B, , and later, the 30 1b. and 250 1b. I,Bs,
MII/70/253 " These suffered from the great disadvantagé that they were very
23 7. 42 and  eagy to.simulate,’ Also, they.were not sufficiently distinctive

30.1L 42  and soon became lost in the great mass of flares and incendiaries
A as an attack developed. 4000 lb, I,Bs (Pink Pansy) were also

C. 8.16502 used on a few occasions with no greater success. Although very

Encl, 384 ~  distinoctive while burning, they failed to leave any permanent

mark, Experiments in sky marking with coloured flares which
' ejected cascades of red, green, yellow and white stars were more
successful but these, too, were relatively easy to copy and also
P / suffered from the effects of wind drift, oy
;{S?I@Do/lz/ao‘ , Despité all these handicaps, there was little doubt that
. Pathfinding methods had effected a considerable improvement in
bombing concentrations as has already been seen, and at the end
of this Period, the future looked very promising, Unsatisfactory .
features in the original organisation of the P,F,F, were being
modified as experience dictated. Moreover, there was no
indication that Pathfinders were suffering undue wastage through
operating in the van of the bomber force. - On the contrary,
Pathfinder casualties were only a fraction over 3% in September,
falling to 2% in October, 2, 5% in November and December and .
reaching a record of '1,1% in January, 1943. By that time, the
T,I. bomb and the barometric fuse had been introduced and Oboe

ﬂl{é and HZS had made their first appearance, Taking all in all, the
A.C.A.S. (Ops) was sble to inform the C,A,S. that he looked
/{ /I@]b/12/30 forward confidently to "a considerable improvement in the
012,43 effectiveness of our attacks (in 1914-_'5) as compared with the
prev:Lous year" .
/CHAPTER 10 -
C. S. 16502 (1) At the request of the Command, thé yellow candles were

Encls. 41/45A " subsequently eliminated on the grounds that they were not
sufficiently distinctive and were easy to simulate,
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CHAPTER 10

oy et e e

TWO NEW RADAR ATDS

(1) Development of Oboe.

_ Despite the advances made in bombing tactios and
techniques, throughout 1942, weather remained the most
important single factor affecting the success of night
bombing operations, Gee, while extremely successful as a
navigational aid, had proved of little value as a blind
device and, in the last resort, Pathfinder crews were still
dependant on visual methods, The need for a device which
would (a) improve the accuracy of bomb-aiming and marking
and (b) enable crews to navigate to and locate a target
irrespective of range and weather conditions, remained of
paramount importance, . As has been seen, until 1943 the
Pathfinder Force was without any such aids to target finding
or any -suitable means of marking the target when found, By

. January, ‘1943, both these handicaps had been removed and, with

the advent of Oboe, H2S and the first Target Indicator bombs,

~a new era in the technique of night bombing was initiated.

Throughout 1942, development work had proceeded on three
radar aids to blind-bombing = namely, Oboe, H2S and GH. of
these, Oboe was the {irst to be used operationally, closely
followed by H2S. Owing to various delays in the supply of

_the equipment, GH was not introduced-until October, 1943,

and was used operationally for the first time on 3/4 November,

1943,

Oboe, the first of the new aids, had been developed as

a result of the experience of No, 109 squadron earlier in the
war in their campaign against German navigational beams used
for the guidance of enemy night bombers. It had been found
possible for an aircraft to fly along a beam and for its
position on that beam to be calculated by measuring its
distance from a second point.,. This principle had been '
elaborated in the "Trinity" operations against the battleships

' Scharnhorst and Gneisgau at Brest during late 1941 and early

1942, but it had a number of disadvantages and the method was
not considered sufficicntly reliable for general adoption.

Meanwhile, on 18 June, 1941, a newly formed Oboe Group
at T.R. E, had put forward a proposal for a method of blind-
bombing using two ground stations ("cat" and "mouse") and a
pulse receiver in an aircraft. In its simplest form (Oboe
Mk. I) the system can be deéscribed as follows:

By a system of dots and dashes indicating errors to
port or starboard, the "cat" station controls the
aircraft at a constant range along a track which will
take it directly. through the centre of the target.:
Meanwhile, from the signals repeated back by the
aircraft equipment, the "mouse" station is able to
make periodic measurements of its position and speed,
hence calculating the exact point of bomb-release
which is then signalled back to the aircraft.

Oboe Mark I, described above, had four main disadventages,

namely: -
/(a)
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(a) Each pair of ground stations could only handle one
aircraft every 10/12 minutes, This automatically
"imposed serious tactical Limitations on the use of
the device for blind-bombing attacks.

. (b) The nature of the system required the aircraft to fly
straight and level on the last ten minutes of approach
- ~to . the target, Being unable to take evasive action
it was thus laid open to enemy interception,

(o) The range of Oboe - was to a 1argc, extent determined by
a the helght of' . the alrcraf‘t thus automatically
limiting the bomb load,

(4) Unlike Gee, the aircraft equipment itself radiated
and-could be homed on by enemy aircraft,

. As will be seAen,‘ the first ﬁhree problems were to be overcome

by a change in the tactical application of Oboe. Meanwhile,

in August 1941, development was ordered on top priority and

.. sets were fitted into Well:n.ngtons of No. 109 squadron for

RGM/102 17A

ORS/BC/S. 53

Tbid

C. $10169
Encl. 77A

CMS/109
Encl. 33A

. t

‘ tr:.als.

Development suffered a temporary hiatus betweezi October,
1941, and January, 1942 when experiments were in progress in
connection with the "Trinity" operations, but in February, 1942,

~all available effort was once again concentrated on Oboe,
 Bomb dropping trials, using Wellington aircraft, were carried

out during March and April and proved that the system was not
only practicable but highly accurate, IFifty per cent.of bombs
dropped fell within a rectangle 400 yds long and 200 yds, wide.

. On 18 June, 1942, the O,R.S. at Bomber Command put forward
a recommendatlon that until fitting of Oboe could be undertaken
on a scale large enough to make blind-bombing operations worth
while, a very few Qboe-fitted aircraft could be used with effect
for -purposes of target location. It was.suggested that Oboe
aircraft loaded with Marker bombs and interspersed at ten
minute intervals during an attack would be very effective in
indicating the true aiming point and correcting any tendency to

- error on the part of the Gee-equipped Pathfinders, Not only
would this; overcome the tactical limitations imposed by the low

handling capac:l.ty of the grand stations but it would be a means
of gaining useful exper:l.ence prior to the initiation of blind-
bombing operations, :

As a -result of this recommendation, it was decided to use
Oboe-fitted Wellingtons for trials of the new Target Indicator
bombs on 2/3 July,.1942. Results were very satisfactory and
it was found that a much smaller bomb load than had been

. anticipated would satisfy Bomber Command's immediate needs, (1)
This, together with various tactical disadvantages associated

with the Wellingtons, led to. the Command putting forward an
immediate requirement for trial installations of Oboe in '
Mosquitoes Mk, IV. It was thought that the Mosquito, with its
much greater speed and height would militate against the risk

/of

BC/S. 27462
Encl, 11A

(1) In their recommendations-to Air Ministry, Bomber Command

stated that the tridls had indicated that a stick of four
Marker Bombs would be sufficient to mark the target for the
leading incendiary-carrying aircraft,

G. 169087/2GB/1/50/30

MY
N



»

Encl., 45A

BC/ORB/Admin,
App. B/3
7T 42

App. B/5
70 80 2"-2
16, 8,42

Appe B/3
BC/ORB/Admin,
20./ 2.4-2 and
App/B2 .
ACAS(Ops )Conf,
Serial 2/43

CMS. 109

ORS/EC. s. 78

Ibid -

G 169087/2GB/1/50/30

" of enemy interception on the straight run to the target, at

the same time obtaining greater range, Air Ministry agreed
to the request and it was.decided that ultimately,
Wellingtons should be used for training only and Mosquitoes
for operations, o

Meanwhile, No, 109 squadron was being reorganised.
On 7 July, 1942, the RCM and Monitoring Flights were removed
and arrangements put in hand to expand the Oboe Flight to a
complete squadron on a two-flight basis. On 7 August the
squadron moved from Stradishall to Wyton where, on 16 August,
it was affiliated to the Pathfinder Force.

The decision to form an additional Flight of Mosquitoes
had been taken on 27 July, :1942 and by 20 December, No, 109
squadron had six Oboe Mosquitoes operational. The squadron
now had one Flight on Mosquitoes, one on Wellingtons and a
training flight composed of four Wellingtons, A decision
to re-equip the second Wellington Flight with Oboe Mosquitoes
was taken at an A, C,A,S. (Ops) Meeting on 2 January, 1943,

In the meantime, two new ground stations had been erected
on the East coast, giving cover over the Ruhr, with Essen as
the focal point, These were operationally fit by
September, 1942, but the numerous set-backs experienced
during Oboe trials in the summer delayed the operational’
use of the equipment until the end of the year,

(ii) _Operational Use of QOboe.

Oboe was used operationally for the first time on
20/21 December, 1942, when the six Oboe Mosquitoes of No, 109
sugadron attacked the Power Station at Lutterade, This
was primarily a ocalibration raid and was followed by a .
second on 31 December/l January against Florennes, During
December and Jamuary a number of similar small scale
blind-bombing attacks were made by Oboe-controlled sireraft
mostly against steel works in the Ruhr, with the primary
object of completing crew-training and gaining the necegsary
operational experience. From these attacks it was :
estimated that, on an optimistic basis, the accuracy achieved

- was of the order of 650 yards although on a few ocoasions

errors up -to 1} miles were observed.

Oboe was first used as a Pathfinder device on
31 December/1l January against Dusseldorf. Owing to the
prevailing bad weather at this time, it was not possible to
employ ground marking technique and the Oboe aircraft tried
out a method of sky-marking using bundles of three flares,
coloured red with green stars, These were used to mark the
bomb release point and the Majin Force were instructed to
bomb the flares while flying on a pre-determined height and
heading,  During the first fortnight in January, 1943,

 eight further sky-marking operations were carried out, against
_ Unfortunately the only occasion When':: ™w
-~ "sufficient might phoiographic evidence was obtained was the

Essen and Duisburg,

attack on Essen on 9/10 January, 1943. An analysis of this

‘raid showed that, while the main weight of attack had fallen
about -two miles S,W.. of the aiming point, the percentage of

aireraft bombing within three miles of the aiming point was
/three
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three times greater than the best percentage ever before
achieved on that target i.e. 60% as aginst 20%  Owing to the
small number of Oboe aircraft available at that time, the Main

" Force was limited to between 30 -and 70 aircraft, In general,
"'it was. estimated that the accuracy of the equipment was

sufficient for. ground-marking purposes but although a small
ground-marking operation was carried out for the first time on
27/28 January, 1943, against Dusseldorf, this was marred by bad

- weather and a full scale trial.of the teohn:.que did not take
pla.ce until March, 1943, : ,

Although it was still too soon to form an. accurate estimate

“of the value of Oboe as a marking device, the results of the

early attacks held out great promise for the future, Nevere
theless the device suffered from the limitation common to Gee and,
indeed, to all aids dependant on air to ground communication;
namely, range, If the Pathfinder Force were to be assisted in
their task of accurate marking of deep penetration targets’

beyond the Ruhr, .an urgent requirement existed for a target: .
finding device entn.rely independent of ground control, Th:n.s

‘need was to be met in 1943 by the introduction of H2S.

(iii) Development of HZS,

H2S was originally conceived as the result of the discovery

‘ that various ground features returned distinctive "echoes" to

radio transm.ssn.ons from a:n.rcraft - The discovery was already

being explon.ted in ASV in 1941 in comnection with the anti-U boat

campaign. - At that time, T.R E., were expemment:.ng with a new
oentimetre ASV for the detection of sutmarines surfacing at sea.
In November, 1941 they undertook test flights with an entirely
new model incorporating a scanner and it was found that man-made
objeocts (i.e, built-up areas etc, ) produced distinctive echoes

which could be distinguished from those returned by natural

features, - The importance of this discovery from the point of
view of the bomber offensive was obvious and experiments
continued as a matter of urgency., By May, 1942, two Halifax
aircraft were already undergoing trial installations of H2S
prior to being passed to No, - ]A.18 Flight (a.f‘terwards B.D.U.)
for operat:l.onal tnals.

In the form in which it was first used operationally, H2S

_congisted of an R.D.F, transmitter and receiver carried in an
_aircraft and working on a 10 centimetre wave-band, The

transmission was in the form of a narrow beam which swept
continuously through a full circle thus giving an all-round

"picture"  The "picture" formed by echoes returned to the

transmissions was presented to the operator in a Cathode Ray

~ Tube P,P,I. (plan position indicator), on which a town showed
~as a blob of light of indefinite shape, In the early stages,

.. the picture thus presented was blurred and could not be

. recognised as a particular town., Its identity could only be

:"', .established by its geographlcal s:n.tuatlon and its position in
. -relation to other towns in view at the same time, Its

Aus]1d3 | 1'79.1.
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presentation was subsequently improved and towns and distinctive
features showed more clearly as a recogmsa.ble “shape",

. On. the 19 May, 1942 ACAS' (Ops) held a'meeting at which it
was decided that the primary funotion of H2S under the polioy

,.agreed. for its.ipitial development, was the blind detection of
: bu:l.lt—-up areas, More detailed Air Staff requirements were:

/(a)
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- (a) that the system should be suffioiently acourate
to guarantee bombs would fall within an
industrial or other area selected as a target and

" (b) that the Air Staff would be satisfied, in the first
instance, if the range enabled an alrcraft to home
on a built-up area from 15 miles at 15,000 feet,

At the same time it was agreed that, subject to there being,
no delay in the development and introduction of the device.
in a form to enable it to fulfil the primary object,
details -of des:.gn to enable.it.to be used as a navigational
aid and to determine a specific area or target could be
incorporated in later stages of development. Meanwhile,
every effort was being made to arrive at finality in

design of the equipment within the next two months,

As already stated, the development of centimetre ASV
for the detection of sh:.pplng at sea was proceeding
simultaneously with that of H2S. A primary and highly
seoret feature of the equipment was the magnetron valve
and high hopes were hcld of its ultimate success in the
anti-U boat campaign. For this reason, an embargo had
been placed on the use over enemy territory of any equipment

" incorporating the new valve,

The magnetron valve was also featured in H2S but in

 view of the security ban on its operational use, attempts

were made during the first half of 1942 to develop the
Klystron valve as an alternative. . There was some evidence
that the Klystron was unlikely to produce the requ:n.red
results, partly owing to its limited range- (a maximum of
15 miles) and partly due to its inaccuracy when evasive
action became necessary. «
On 15 July, 1942, the Secretary of State called a
meeting to reach a f:Lnal decision on the matter and after

. some discussion it was agreed that the Klystron should be

abandoned forthwith for the above reasons and development
of the magnetron valve proceeded with on high priority.. .
It was pointed out that there would be insufficient of that '

“type to equip more than two squadrons by the end of the

year but the C-in-C emphasised the value to the bomber
offensive of two Pathfinder squadrons equipped with H2S

at an early date for target finding and marking, It had
been agreed that, ultimately, Halifax, St:l.rhng, Lancasters
and Wellington an.ro*‘eft should be fitted in that order of
priority.

In view of the ban on the use of magnetron valves, a
decision on the operational use of H2S was deferred until
such time as the two squadrons were equipped when the
position would be reviewed in the light of the current

strategical situation. :

The above decisions were subsequently confirmed at a

‘meeting with the Prime Minister who ruled that the planned
~development and production of H2S should be towards the

equipment of. two Paﬁhfn.nder squadrons by -the end of the
year,

. Acanvhile
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932 ASV had been made by Coastal Command with the result that
..+ . .the bomber programme suffered a delay, By the beginning
- of Decembc-_:i', the - supply position was as follows:-
: : Nov. Dec. Jan Feb, Mar,
. No, -7 (Stirling) Sqdn. 3 21 - L 5 aircraft

- 'No, 35«§Halifax) Sqdn, 12 - - 6 5
7. .No. 83 (Lancaster) Sqdn, - - - - 6 "

AU, (42) 4th A suggestion that the development of H2S had retarded that
25,11 .42 of' ASV was overruled by Sir Robert Renwick who stated that far
_ from retarding development of ASV, H2S had actually accelerated
it, Apart from the H2S scanner, the two sets could be
regarded as identical and were suitable for either purpose.

BG/S.26180 . In the meantime opera»tionél trials were progressing,
Encl. 47A and - The first H2S Halifax reached B.D.U. at the end of September, \
B followed shortly afterwards by the first Stirling, By

2 December, Bomber Command were able to report that H2S, when
competently operated, would fulfil . the original Air Staff ==
requirements for homing onto a built-up area of not less than
one mile in diameter at a range of 15 miles at 15000 feet, ,
A fully trained H2S navigator would be able to navigate through-
out a flight under 'blind' conditions to ahy selected area and
- bomb it, It was estimated. that the accuracy of such attacks
under blind conditions would be comparable to the best results
obtained by crews under conditions of perfect visibility,
In other words, on a town the size of Birmingham, practically
all bombs would fall on the built-up area, the majority within
two miles of the centre despite the congested industrial area
in which Birmingham was situated, On a small isolated town
such as Peterborough, the majority of bombs might be expected
to fall within the built-up area. Finally, it had been
found that evasive action produced no appreciable effect on
the accuracy of blind bombing with magnetron valve H2S,

Bearing in mind the difficulties hitherto experienced in
attacking towns in the congested Ruhr area in anything but
o the best visibility, these results were extremely significant
Tbid 48B and Bomber Commend pressed for permission to operate H2S as N
13,1242 soon as Nos, 7 and" 35 -squadrans were equipped and the crews
' trained. Moreover, the C-in-C was convinced that the use of
' H2S, even in small numbers, by Pathfinder squadrons at an
early date would immediately increase the ability of the
~ bomber force to attack effectively important long range targets
while the night hours were long enough to enable them to reach
more distant objectives., -

Ibid In the light of ‘the  foregoing factors there were now a
number of importent decisions penting, ~The British Joint
Communications Board in London had recently recommended to the
Combined Chiefs of Staff in Washington thet, until 1 March, 1943
or such prior date as unrestricted use was announced by the
C.C.0.8., equipment featuring the magnetron valve should not
be used over eneny territory or in circumstances involving the
risk of enemy capture, ~ If H2S were 'to ‘be operated at an. -

- early date as requested by Bomber Command, permission would

"+ now have to be sought from the Combined Chiefs of Staff. It
was for decision, therefore, whether.the prospects of equipping,
maintaining and training Nos. 7 and 35 squedrons were sufficient

to warrant such a recommendation.

/On
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~ Tbid 544 On 8 December, 1942, the Secretary of State oalled yet .
© . another meeting to dlscuss these points. A review of the =
equipnent position indicated that while 12 Halifax®s would
be fitted with H2S by the end of the year and 21 Stirlings
~inJ anuary, 1943, there would be no backing for the
. Halifaxes in January. After some discussion on. ways and
means, it was agreed that six H2S sets should be handed
over and arrangements made for the equipping of a further
six Halifaxes within the Command, It was also confirmed
that a decision regarding the ultimate equipment of the
rest of the bomber force should be deferred for re-
) . , consideration after one month's operational experience,
= In the meantime, H2S was to be fitted initially into
aircraf't of the Pathfinder Force only.

Tbid In view of the foregoing decisions it was agreed that
it would be reasonable to anticipate the operational use
of H28 in J anuary, 1943 and that authority should be
obtained for = startlng date of 1 January, 1943,

q «
’”3/ n3 32 The above decigion led to cons1d.erable~ controversy
532 . during the ensuing weeks when it quickly became obvious

that the interests of the Air Ministry and the Admiralty
COS (42) 204th were diametrically opposed, On the one hand, the
Mtg. (o; Air Ministry were convinced that the use of HZS in
22,1242 conjunction W:Lth the new marker bombs would have an
. immediate effect on the success of the bomber offensive and
were anxious for its introduction as quickly as possible,
particularly while the long winter nights permitted the
attack of more distant targets. Moreover, a decision to
postpone the use of H2S until 1 March would mean either
that, for security reasons, a nuwaber of urgently needed
bombers would be immobilised for many weeks or that they °
must be stripped of the equipment. which could not then be
ref‘ltted before April, 1943, -

Ibid The Admiralty, on the other hand, had put great faith
in the new centimetre ASV for use in the anti-U boat .
canpaign. . It was pointed out that practically no contacts
were being obtained with the old 1} metre ASV as the enemy
appeared to have adopted a listening device with which he
could detect the approach of ASV aircraft, Centimetre
ASV, on the other hand, was unknown to the enemy and the

. Admiralty viewed with alarm the prospect of the compromise
- of the equipment with which they hoped to achieve a greatly
. increased number of "kills", and were strongly opposed to
. the use of H2S at such an early date,

7~ An6[D3] 932

CifPelder After a series of discussions it became evident that -
939 a deadlock had been reached and on 17 Deceimber, 1942,
17.12.42 : the Chiefs of Staff decided to lay the facts of the case

before the Prime Minister for a final decision. A
cos (1"'2)1 meeting was called on 22 December at which the Prime Minister,
23‘*;“2‘ gg (O) ofter hearing a full exposition of both sides of the case
e .expressed the opinion that the early release of H2S to
Bomber Commend was likely to be of greater benefit to the
war effort than the problematical advantages of 10
oy centimetre ASV to :the anti-U boat campaign, It was finally
I}h‘é/ / 93 / 73% agreed on a majority vote that H2S should be released for
OAS=952 use by the Pathfinder Force-in January, 1943, Authority

~ Cypher Signal was accordingly sought and received from the Combined
JSM, 675 Chiefs of St aff on 8 January, 19l|-3.
SECRET . Ny /Unfortunately,

G.169087/15/11/50/30



-82..
Unforntunately, as a result of serious delays in the
production of equipments, considerable revision of the aircraft

Aue ) iim 24,/,0 ‘sfl't'tlng programime became necessary and the figures quoted at
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.device, introduced’ a new tactical problem,

- scatter of markers could be expected.,

the S, of 'S, meeting on 8 December, 1942, were retarded.

By 23 January, 1943, Bomber Commend had only eleven H2S

fitted Halifaxes and fifteen Stirlings. The revised pro-
gramme provided for the reinforcement of the Halifaxes by only
four more in the week endlng 23 February, two more in the
following week and three in each of the three succeeding
weeks., No more Stirlings would be available until March, 1943,

- Meanwhile, the Air Ministry agreed in principle to the re-

‘equipping of No. 156 (FFF) squadron with H2S Lancasters as
soon as possible and the fitting of H2S into the two new P,F.F,

‘squadrons due to form in March, 1943, as soon as equipping of

the original four squadrons was completed.,

(iv) Target Marking with H2S.

"H2S was used operationally for the flrst time on 30/31
January, 19%3, when 13 equipped aircraft took part in an attack
on Hamburg., Owing to conditions of 6-8/10ths cloud, night
photographs were not obtained but five aircraft clalmed. to

- have identified the target by H2S and all crews reported that .

landmarks en route were easily recognisable, In particular,
Stirlings whose Gee sets had been incorrectly tuned, navigated
throughout by H2S.

The decisions to use H2S initially as a target marking
It was found that,
while H2S was invaluable a navigational aid under most
weather conditions, the 'picture' returned from the ground
immediately below the aircraft was normally too confused for
it to be used for the final selection of an aiming point, Used
as a target marking device, therefore, a certain amount of
To overcome this
difficulty, an entirely new type of marker aircraft was
introduced, known as a ‘backer up'. The function of the backers
up was to estimate the M.P.I, of the primary T.Is dropped by
a small number of H2S aircraft and then to mark it with secordary
T.Is of a distinctive colour., Main force aircraft were then
instructed to bomb on the secondary T.Is.

- The method adopted on the first few operations was as follows
A small number of H2S aircraft were detailed to drop primary
T.Is blindly over the targ;et at Zero hour and the remainder
were dispersed at intervals’ throughout the attack. Backers
up then marked the M.P,I, of the primary T.Is with secondary
T,Is or, when conditions were good enough for illumination,
marked the target  visually in the light of flares.

. For various reasons, this form of attack was not very
successful and, by April, 193, more satisfactory results

were being obtalned. by using all available H2S aircraft to

open the attack with flares in addition to primary T.Is. This
enabled a small number of selected backers up to identify the
target visually in the light of the flares (using primary T.Is
as a guide) before marking it acc.urately with secondary T.Is,
The remainder of the backers up were dispersed at intervals
throughout the attack by the Main Force to act as 'correctives'
and keep the aiming point marked, . By this means it was found
possible with the small number of’ HZS aireraft then available .
to identify and mark the target so that 30-50% of the Main -
Force were able to bomb it accurately. With various minor
modifications, the above mettiod (known as the Newhaven
technique) remained the standard HZS marking technique until
the end of the war,

' / Serviceability
G.169087/15/11/50/30
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Serviceability of the equipment was poor during the
first few weeks of its operational use but gradually
improved., Difficulties also arose from poor definition
and other technical defects ard improvements to be put in hand,
In general it was found that the effectiveness of H2S was
considerably reduced by faulty navigation, errors in
: recording, misidentification and other operational

. weaknesses mainly resulting from inexperience in its use.
4u¢5!_uulw||o|b€
. Nevertheless, despite initial teething troubles, by’
Encl, 1024 .21 Pebruary, 1943, sufficient operational experience had
' : been obtained to establish that: ’

(a) the equipment enabled specific towns to be
located identified and bombed accurately,
irrespective of cloud and visibility
conditions in the target area.

(b) Islands, coast lines, estuaries and built-up
areas in particular isolated towns could be
readily identified with the aid of H2S both
by shape and relative position. Thus the
problem of accurate navigation under almost any
weather conditions was solved.

The C-in-C accordingly put forward an urgent requirement
for the introduction of H2S as a standard item of equip-
ment in all heavy bomber aircraft in the Command, with

the exception of Lancasters fitted with 8000 1b bomb

doors, He was already convinced that the introduction

of the equipment into the Main Force would greatly

increase the destructive power of the force as a whole while
considerably reducing the restrictions hitherto imposed

on operations by adverse weather,

(V) Operational Advanteges of H2S

It was now obvious, and future experience was to
confirm, that Bomber Command had at last got the aid for
which it had been waiting, '

. Since, unlike Oboe and Gee, H2S was entirely
independent of ground control, it could be operated at
any range and by any number of aircraft simltaneously.
From the navigational viewpoint alone, this was a great
asset, providing a means whereby bombers could, for the
. : first time, penetrate deep into enemy territory regardless

x’%\ of weather, Moreover, being an entirely independent unit

it provided the maximum amount of tactical freedom under
. operational conditions.

BC/S. 26180/ . An analysis of the first four H2S operations (viz:
16/RDF . Hamburg 30/31 January, Cologne 2/3 February: Hamburg
: 3/l February: Turin 4/5 February) all but the last of
which were undertaken in poor weather conditions, showed
that navigators were able to identify a large number of
landmarks without difficulty and to obtain ranges and
bearingz from which to fix their position. While
: providing tactical freedom, H2S ensured accurate timing
-~ and track keeping and navigators reported that the shape
of both natural features and built-up areas closely
resembled expectations, Targets were easily identified
and once seen could be kept in view and attacked from any
angle desired, The average maximum range at which towns
were identified was of the order of 25 miles., The
greatest ranges obtained were: 35 miles (Cologne),
37 miles (Bremen), 46 miles (Paris), and 55 miles (Hamburg).

G.169087/15/11/50/30 SECRET /When
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When combined with the target marking techniques developed
by the Pathfinder Force, the prospective advantages to be
gained from equipping the Main Force with H2S were innumerable,
Not only would it reduce the risk of the Main Force being led

. .astray by pyrotechnics fired by the enemy but it would render

decoys and.false markers ineffective and inaccuracies caused

© by the use of visual bomb sighting in the face of intense search-

light glare would be:eliminated, . Used as a navigational aid,
heavily defended areas could be avoided and the Main Force

~would be enabled to reach the target at the correct time so

as to benefit fully from P.F.F. markers. At the same time,
concentration both en route to and over the target would be

 improved., Finally, H2S promised a means of blind bombing

with considerable accuracy when cloud conditions prohibited
the use of sky or ground marking,

Although the advantages to be gained from equipping the

. Main Force with H2S had still to be proved by experience, there

seemed little doubt that the bomber force was at last on the
threshold of a new era in which it was to be freed from many

of .the tactical limitations - not the least of whichwas weather -
with which it had hitherto been faced.
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RADIO COUNTERMEASURES 1IN BOMBER COMMAND.

(i) Significance of the Rising Loss Rate.

Side by side with the development of the radar aids to
navigation and target finding already described, considerable
effort was being dévoted to the production of scientific
devices having as their primery aim the reduction of the’
small but steady rise in the bomber loss rate which was
making itself felt from March, 1942 onwards. Before going
on to discuss the introduction of the first Radio ‘
Countermeasures in December, 1942, it is proposed to examine,
in this section, the nature and causes of the increasing
losses incurred on night operations against German targets
during our period. (1

ORS/BC Scientific analysis of monthly losses sustained on

S. 66 main German, French and Italian targets (2) and minelaying
operations showed that the increase in casualties after
March 1942, had resulted almost entirely from the improved
defences of targets inside Germany. At the same time it +-
was noticeable that, while losses over Germany showed an
overall increase, they varied in extent according to the

ORS/BC . area attacked. Thus losses rose by roughly 1% of sorties
S.91 . against Western Germany, by 2% against Northern Germany, and

- by about 3% of sorties against Southern Germany. The
noticeable increase on Southern German targets, despite the
comparatively light flak defences, was attributed to the
~oonsiderable increase in night fighter activity in that area
following the extension, early in 1942, of the controlled

ORS/BC night fighter belt through the Charleroi district toward
S. 66 Paris. :

ORS/BC .~ Estimates derived from a variety of sources indicated
S.91 that, while losses on German targets due to flak remained

throughout the year at about 1% - 13% of sorties, losses
due to enemy fighters increased from roughly 1% at the
beginning of 1942, to 33% in the summer, declining again
to 2%% at the end of the year. In the Northern and
‘Western arears the majority of casualties due to flak
resulted from hits over the target; in the Southern area
only about 40% of the flak casualties occurred over the
target, 30% falling victim to the coastal defences.

/Barly

(1) For details of "F.B." wastage on all operations by day
and by night see Appendix 20. : '

(2) 1In November, 1942, when the major part of the bombing
effort was directed againgt North Italian targets with their
lighter flak defences and comparative absence of controlled
night fighters, the overall loss rate fell to only 3.9% ‘
(2.6% missing), despite the ‘long and arduous flight over

the Alps.

G.169087/RGF/1/50/30 SECRET
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“Early in 1942, the main Searchlight Belt and other strong ™

concentrations of searchlights hitherto used mainly to aid
fighter interception were dispersed and the lights transferred
to the gun defended areas. The extent to which the flak
defences benefitted from this move was uncertain but it was
strongly suspected that the majority of searchlights were radar
controlled and there was also considerasble evidence that the
enemy was using 53 cm. G.L. to direct unseen A.A. fire. On
the whole, visual fire was estimated to be about twice as
effective ag hidden fire. This dispersal of searchlights
appeared to coincide with the extension of the enemy's RDPF

-control of his night fighters, the majority of which now PN

seemed to be operating without visible aids.

~ An analysis of the effect of moonlight on the loss rate
during 1942, showed that, in most areas (particularly when
considerable cloud was present) casualties were higher in
moonlight than on dark nights. A notable exception was prov-
ided by the heavily gun-defended areas of the Ruhr and Lower
Rhine where bombers suffered higher losses on clear, dark nights.

~From this it was concluded that searchlights and visual A.A.

fire were most effectice under those conditions. Nevertheless,
the increasing number of interceptions and attacks reported on
moonlight nights and the successes achieved by enemy "cats-eye"
fighters in the target areas. under those conditions, led the
Command to abandon the policy in force during the summer

months of allowing aircrew leave during dark periods only. .
This policy had led to considerable administrative difficulties
and by September, 1942, it was obvious that, not only was it
playing into the hands of the night fighters but, with the
formation of the Pathfinder Force, the development of new
marking techniques and:the decision to release 0.T.Us. from
operational bombing, there was less need than hitherto for
moonlight to enable all crews to find their targets. Taking
éverything into account the C-in-C decided that there was
little profit and some possible loss to be obtained in putting
forward the maximum effort only on bright moonlight nights.
On 18 September, 1942, he instructed his Group Commanders that,
in future, aircrew leave should be spread evenly throughout

the month. '

The commencement of the noticesble increase in enemy
night fighter activity corresponded roughly with the replace-
ment of the older bomber types by those in use during this
period. Excluding the Manchester, Whitley and Hampden which
were virtually obsolete, the invulnerability of current
bomber types to attack and destruction may be placed in the
following approximate order: Lancaster: Wellington IV:
Wellington ITI: Stirling: Halifax. The comparative
immunity enjoyed by the Lancaster was undoubtedly due to its
superior performance, greater maneouvrability and improved
armament. At the other end of the scale the Halifax, with
its inferior performance and lack of manoeuvrability suffered
heavy casualties in attacks .on strongly defended areas. On
the other hand, in attacks against Italian targets, despite

()

" the long and arduous flight over the Alps, its loss rate was

comparatively low which argued that. the majority of Halifax
casualties over Germany were the result of enemy action and

not technical failure.

/To ff\
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To sum up, overall bomber losses which had declined
during the winter of 1941 - 1942, increased slowly but
steadily from March, 1942, onwards reaching a peak with 6.7%
(5.8% missing) in August, 1942. Enemy defences throughout
the Period consisted mainly of A,A, fire, with and without
searchlight co-operation, G.C.I. night fighters and "cats-eye"
fighters which took a heavy toll of aircraft over the target
areas on moonlight nights, While the proportion of losses
due to various causes and the proportion lost en route and
over the target areas varied according to the target attacked,
weather and tactical features, the rising loss rate was
definitely accompanied by a corresponding increase in enemy
night fighter activity as reflected in the number of
interceptions and attacks reported by returning crews.

This was particularly noticeable in the winter months when,
from previous experience, a seasonal fall might have been
expected. But this was not the case. Although a slight
decrease occurred in the overall loss rate, this was mainly
the result of a variation in the targets attacked and the
higher proportion of the effort devoted to minelaying. As
far as German targets were concerned, controlled night
fighters appeared to be almost as active in December, 1942,
as in the light nights of the summer months.

There was little doubt that the increased efficiency
of the enemy's early warning system and RDF control of his
night fighters were a primary cause of the higher losses
in 1942, Tt constituted a very serious menace to the night
bomber offensive and led directly to the development of the
first of the Radio Countermeasures which will be discussed
“in the next Section,

(ii) Introduction of Radio-Countermeasures, (1)

The possibility of initiating countermeasures to the

BC/S. 25782/ enemy early warning and RDF control system had been under

C-in-C review since early 1941. In October, 1941, the C-in-C had
. 22,410,441, drawvn attention to the small but steady increase in losses
sustained on night operations which, he suggested, were due
to the increasing efficiency of the enemy's night defence
system and particularly his method of RDF control. e
urged that all countermeasures which suggested themselves
should be tried and developed on the highest priority. -
After considerable discussion, the Air Ministry decided that

C.S.11472/ - Jamming experiments should be postponed in favour of further
D. of S, intensified investigations by special observers. D. of S,
Encl, 184 accordingly advised the C-in-C that countermeasures would be

provided at the earliest moment, but that the initiation of
jamming experiments at that stage would unnecessarily compromise
such countermeasures by premature disclosure,

/At

Note: For monthly detail of losses and interceptions of
bomber aircraft on night operations see ORS/BC,
Reports "S" Series,

(1) The full story of Radio-Countermeasures in Bomber Command
is given in AHB Signals Monograph "Radio Warfare" from
which most of this Section has been prepared.
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At that time one very elementary form of countermeasure
was already in use by Bomber Command, In October, 1940, a
bomber pilot had reported that, when his I,F.F. set was switched
on, searchlights which had been playing on him were immediately
doused,  All Groups were at once ordered to experiment with

their I,P.F. sets in this way and at the end of a week analysis

disclosed that in the mjority of cases enemy searchlights had
in fact been doused when I.F.F, was used, . It was believed

~ that in cases where this had occurred the searchlights were
radar controlled, and that jamming had been caused by the

oscillations or "squittering" of the I.F.F, sets when first
switched on, In March, 1941, all units were instructed that
switching on and off at five minute intervals was more effective
than leaving sets on continuously and this was adopted as a
regular practice, Finally, in June, 1942, the R.D.F. Board
approved a simple modification. proposed by Bomber Command knovm
as the "J" switch, When this was closed, the set remained in a
continuwous state of oscillation but only radiated for about half
a second every twelve seconds. '

The whole question of Radio Countermeasures in Bomber
Command was re-opened in August, 1942, when the 0,R.S, produced
an analysis of bomber losses and the advantages to be obtained
by the use of countermeasures against the enemy's radio defences.
The conclusion was reached that if complete countermeasures could
be introduced the total wastage could be reduced by about 60%
or 30% depending on whether or not searchlights were radio
controlled; moreover, if the efféctiveness of flak over the
target could be minimised, a considerable increase in the
accuracy of attacks would be obtained, Since the number of
sorties that could be flown a month depended on the ratio of
production to the loss rate, it followed that if all losses due
to enemy action could be eliminated, wastage would be more than
halved and the operational effort doubled, Vhile it vas
realised that complete immunity was unlikely of achievement, it
was estimated that even a 50% reduction in losses would increase
the offensive effort by more than a third, It was therefore
recommended that the highest priority should be given to
developing all possible countermeasures against the enemy radar:
countermeasures over the target being of first importance and
against G.,C.I. en route second,

The C-in-C agreed that the time had now come when technical
as well as tactical couqtermeasures should be adopted against
the ‘enemy defences and on 26 August, 1942, hc urged the
Air Ministry to provide suitable countermeasurcs on the first
priority, § : L

By this time a considerable amount of technical data

‘regarding the enemy's use of radar had been built up and it was

found that the organisaqion of the German night defence system
then existing offered four possible targets for attack by radio
countermeasures ;-
(a) The early warning system, the radar components of which
were mostly Freyas situated along the coastline of
Germany and occupied Europe and supplemented by
further Freyas inland. '

() Wurzburgs opergting on the 53 cm. band for G.C.I.
close control of the fighters, for gun laying and:
possibly for searchlight cortrol, :

/(c)
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(¢) The H.F, R/T channel between ground controllers
‘and nlght fighters.

“(d) ‘Enemy A,I.

Greund and airborne Mandrel had already been developed for
Jamming and confusing the enemy early warning system, but
although research had begun on the possible effectiveness of
Window against enemy flak control and G.C,I,, for various
reasons this countermeasure was not introduced until

July, 1943, Meanwhile it was believed that I,F.PF. sets,

if sultably modlfled would cause some useful interference,

On 6 October, 1942, a Meetlnb presided over by S.4.S.0.,
Bomber Command and attended by Sir Henry Tizard, D.B.Ops,,
the Director of Signals, and the C,S.0., Bomber Command, was
held at Headquarters, Bomber Command and the following
recommendations made:~-

(i) that increased advantage should be taken of the
interference caused by I.F.F. by the immediate
use of sets which had been modified to "squltter“
on the inter-mediate frequency of the enemy's
53 cm. radar. (Countermeasure Shiver).

(11) That airborne Mandrel should be installed in
bomber aircraft for jamming the Freyas bclieved
to be used in the G.C.I, operation for directing
narrow beam Wurzburgs on to the aircraft in the
early stages of interception,

(iii) That ground Mandrel statlons of 80 Wing and
airborne Mandrel of Fighter Command should be
used to reduce the range of the enemy's early

. Warning system, ,

These recommendations were approved by the Alr Ministry on

419 October, 1942.

Countermeasure Shiver was put into operation straight
away but, although popular with aircrews, there was little
evidence forthcoming that it was having any appreciable
effect on enemy G.C.I. As it was causing considerable
interference to our own radar stations, it was decided to
discontinue its use as from 19 February, 1943,

Meanwhile fitting of Mandrel had commenced in November,
1942, and by 1st Decenber, four aircraft in each of 36 Bomber
squadrons had been equipped.

Simultaneously, steps- had been taken to destroy the
vital R/T link between eneny fighters and their ground
stations by modulating the T.1154 transmitter (normally
carried by our own aircraft for communication purposes) to
produce "noise" through a microphone situated in the
aircraft. (Countermeasure Tinsel). Wireless operators
were instructed to search over an allotted portion of the
enemy wave-band and to transmit on the frequency of any
German or hostile sounding R/T.

/As
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As Mandrel and Tinsel were introduced together it was
difficult to assess individual results, nor was it possible to
determine how far the fall in the loss rate at that time was
seasonable or the result of their introduction., There was,
however, a mass of evidence that Tinsel was causing enemy
fighters some considerable inconvenience. Frequent requests
were heard for repetition of orders and complaints that orders
The effect of Mandrel was more
difficult to estimate. . On the other hand, delays in first
interceptions and attacks on our bombers caused by lack of
early warning; attempts by enemy radar stations to avoid
Jamming by changing frequency; and "Y" service reports of
interference from intercepted R/T traffic all confirmed that
Mandrel jamming was teclmically effective at least,

No countermeasure to enemy A.I. had so far been produced
but late in 1942, a device known as Boozer was developed and
fitted into a few aircraft of No., 7 squadron. Strictly
speaking, Boozer was not a radio.countermeasure since it did

-not attack any of the signals or radio aids to the enemy

defences, It was simply a receiver which provided a visual
indication that a bomber was being plotted by ground or
airborne radar, The action to be taken on receipt of the
warning was purely tactical. More extensive fitting took
place in 1943, and a triple-channel Boozer was developed which
gave different types of warning for G.L., G.C.I. and A,I. beams.
Although it was intended to make the device a universal fitting
in Bomber aircraft, the practical obstacles proved too great
and in September, 1944, it was finally discontinued,

While it was still too early to estimate the real
effectiveness of Radio Countermeasures during this Period,
there was already some evidence of success. It was never
possible to produce a quantitive estimate of the exact effect
of countermeasures on Bomber losses but it was significant

- that, as each one was introduced, it was accompanied by a

sharp fall in the loss rate which gradually rose again as the
enemy recovered and developed an antidote., The small

" beginnings in 1942, were, in fact, to develop into a Jjamming

"ar" which was to reach considerable proportions before the
eventual cessation of hostilities,
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CHAFTER 12

" ATTEMPTS TO INCREASE THE OPERATIONAL EFFORT

(i) Concentration, its Offensive and Defensive Importance

The importance of concentrating the bomber force both
en route to and over the target has already been considered
in previous Chapters. It has been seen that its tactical
value both as a defensive measure against’ the rapidly
improving enemy defence system which found a scattered force
a comparatively easy target and as an offensive measure to
saturate the A.R,P. organisations and effect the maximum
damage was fully appreciated by the Air Ministry by the
autum of 1941, It assumed an added importance in connection
with the Incendiary Plan discussed in Chapter 2, of which the
salient feature was the maximum concentration of incendiaries
on the target in the shortest possible time.

One of the major difficulties facing Bomber Command in
1941, was the ldck of a really reliable navigational aid
without which it was practically impossible to achieve the
accuracy in timing and routelng necessary to the concentration
of large numbers of aircraft in time and space. The problem
was further complicated by the numbers of inexperienced crews
taking part in operations. Under pressure from the
Air Ministry, an effort was made in November, 1941, to step

- up concentration in time over the target from 100 aircraft

per hour to 100 per half-hour but, prior to 1942, there seems
to have been no serious attempt to establish at Command
Headquarters the close co-ordination of timing and routeing
essential to the concentration of large numbers of bombers .
en route, Such tactical plamning as was done occurred mainly
at Group, Station, and even squadron level and for the most
part ‘the force continued to operate as a collection of
individual aircraft.

With the introduction of Gee in March,; 1942, the position
was materially improved, It was now possible to route
aircraft with considerable accuracy to arrive over the target
area within a minute or two of a pre-arranged timing. On
19 March, 1942, the Air Ministry urged Bomber Command to re-
examine the possibility of tactical concentration over defended
areas en route in the light of the increased navigational
facilities afforded by Gee, The D/C-in-C replied that in
recent Gee operations concentrations over the target of the
order of 150-200 aircraft per hour had been planned and there
was evidence that a much greater degrece of concentration had
actually been achieved than was the case prior to the
introduction of Gee, He added that the O.R.S. at Bomber
Command were investigating the effect of concentration
en route with a view to assessing the desirability of adopting
a system of co-~ordinated routeing.

It was obvious that, once again, the question had been
temporarily shelved but although the Air Ministry remained
convinced of the desirability of adopting such a scheme it
was decided not to press the matter at that stage. Meanwhile
Gee was rapidly establishing itself as a valuable aid to
navigation. By the end of May, 1942, so great an increase
in navigational accuracy and timing had been obtained from its
use that the Command was able to launch the first of the

/notable

G.169087/vY/41/50/30 SECRET



-92 =

notable "thousand" raids which will be discussed in the next
Section, Operations on such a scale involved the closest

“tactical co-ordination at a high level and thereafter, joint
- routeing becanie & normal feature of bomber operations.

m/@ézﬁ/{zw/ 3 ‘é&?

Encl. 24

Encl.'}A

ID/12/56

HH
113802353,

- Adr Ministry, It seems likely that, in conceiving the

aus)Tafasifs | ss,s

Encl. 24

(i1) The "Thousand" Plan

On 18 May, 1942, the C-in-C discussed with the C.A.S. his
plan for despatching a force of no less than ‘one thousand
bombers against an important industrial target in the Rubr with
the object of wiping it out completely in one or at the most
two nights, In considering this proposal it must be remembered
that, at that time, Bomber Command had a front line strength of
not more than 600 heavy and medium aircraft of which a
considerable number were frequently non-operatiocnal for
technical or re-ecquipment purposes. During May, 1942,
availability of medium and heavy bombers with crews averaged
only 346 aircraft, On the face of it, the gap between the 300
odd available front line aircraft and the proposed force of
1,000 bombers seemed quite insurmountable but the C-in-C
proposed to close it by mobilising every available and suitable
aircraft in the Command including those in 0,T,Us. and
Conversion Flights. This in itself was a revolutionary step
but he maintained that, apart from thé blow to the German
industrial economy, an operation on such an unprecedented scale
would both hearten our allies the Russians and further depress
the morale of the German pecple, At the same time, it would
provide valuable data of the effect of large concentrations of
aircraft on the enemy night fighter deféences and A.R.P.
organisations, b ~

This plan was initiated at a critical period in the night
bomber offensive, A good deal of criticism of the bonbing
effort was being voiced not only in Army and Navy circles but
in Parliament, and, more generally, among the public, This
criticism was arousing growing concern among the members of the
Air Staff who realised that it could not be fully met by
promises of what would.be achieved in the future, nor yet from
evidence of any decisive results achieved in the past. The -
bomber effort had been curtdiled in winter months by the
closing in of the wedther, the policy of consérvation imposed
by the Prime Minister and the diversion of roughly L0% of the
effort against the German warships at Brest.,” By February,
1942, the strategic situation was becoming critical and.it
was felt that unless some really decisive damage could be
inflicted on the German war economy in the immediate future,
the favourable opportunity for heavy incendiary attacks
afforded by the severe weather conditioms would have passed
without any real hindrance to the enemy's preparations for a
spring offensive, ’

The seriousness of the situation was put to the C-in-C who,
in his turn, contended that the bomber force at his disposal vwas

still too small to effect the decisive results called for by the
"thousand" plan, the C-in-C hoped to provide an anawer to the
critics and, at the same time, give added weight to his argument
for an immediate expansion of the front line strength of Bomber
Command to a size more fitted to the ~tasks required of it.

Despite its revolutionary nature and the fact that it
involved the operational use of large numbers of training.
aircraft, the scheme received the warm approval of the Prime:
Minister and on 19 My, 1942, the C-in-C was authorised to go
ahead with his arrangements. R -
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Ibid, / On a preliminary estimate, the C-in-C hoped to raise

Encl, 34 Y  approximately 700 aircraft from within Bomber Command., The
deficit he proposed to make good by "canvassing" suitable

. aircraft from other Commands. On 20 May, 1942, he wrote to

all Bomber Command A,0s.C. and the A,0s.C-in-C, Coastal,
Flying Training and Army Co-operation Command outlining the
plan and enlisting their support. The response from all
quarters was immediate and enthusiastic but, as will be seen,
of the 1,046 aircraft ultimately despatched against Cologne
on the night of the 30/31 May, 1942, all but four (Flying
Training Command) were provided from within Bomber Command's
own resources., ' '

AHA Zp43n13/353 In view of the large number of training aircraft taking
s - part, good weather and full moon were essential to the success
Encl, 33A p// of the operation which was scheduled for the most suitable
‘ night between 27/28 May, and 31 May/1 June, 1942, Alternmative
plans were laid for the attack of either Hamburg or Cologne
in the event of weather proving unfavourable in either the
first or second area.

‘ 7”7!!/‘77///3{4) The entire force was prepared and standing by from
ORS/EC fx'26 May and on the night of 30/31 lay, 1942, 1,046(1) aircraft
Final Night Y took off for Cologne., ' Thirty-four aircraft of No, 2 Group
Raid Reports. assisted by 16 aircraft of Army Co-operation Command also set
No. ;QP- out to bomb enemy aerodromes in the target area and Fighter
Command co-operated with intruder operations over the rouge.
Altogether, Bomber Command operated no fewer than 1,076(1
sorties on that night for a total loss of 40 (3.8%)aircraft.
Full details of the attack will be found in their appropriate
place in Part III of this Narrative., Statistics of the
effort and wastage involved are at Appendix 8.  From the
latter it will be noted that Bomber 0.T.Us, operated a total
of 367 aircraft. (35.2% of the total Command sorties. )
This fact is significant and will be discussed later,

Tbid. Subsequent analysis showed that the attack was extremely
successful, the amount of useful damage done far exceeding
that achieved on any previous raid by Bomber Command. Secret
reports stated that the local authorities were quite umable
to cope with the situation and emergency measures broke down
completely. ' !

Ibid. The effect of the large concentration of aircraft on the
enemy defences was rather less marked than had been expected,
Statistics showed that the percentage missing r?tﬁ was
slightly higher than the average on that target 2), On the
other hand the average missing rate for attacks on Western
Germeny (under similar conditions of moon and mo cloud) for
the period June, 1941 - March, 1942, was L4.8% so that the
current losses were below normal for that area,

Jihile
(1) The following comparison is of interest:- .
, Heaviest attack on Cologne to date ~ 1st March, 1541
‘ (131 a/c)

Heaviest attack on any single target  7th April, 1941
' ' (228 a/c on Kiel)
Largest force despatched in any one 8th May, 1941
~ night (340 a/c)

(2) 30/31st May, 1942 3,8% (total sorties, 1,046)
August, 191 to April, 1942  3.5% (total sorties, 1,36k)

SECRET
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While there was no indication that flak defences outside
the target area were below normal at any time, returming aircraft
reported that over the target the A.A. guns, working in close
conjunction with cones of searchlights and night fighters,
seemed to become extremely weak and confused after the first
three quarters of an hour. There was no evidence that the large
numbers of aircraft involved prevented the enemy's location
devices frofm selecting and following single targets throughout
the attack, On the other hand, the majority of aircraft seen
shot down or heavily engaged hy flak were held in searchlight
cones and it was thought possible that some of them had been
picked out quite fortuitously and followed visually. Losses
sustained by the first two waves of ‘attacking aircraft averaged
L, 5% but on the third wave which consisted entirely of heavy
bombers and in which the concentration was highest, they dropped
to 1.9%. This suggested (a) that the defences were becoming
saturated and (b) that. four-ergine bombers were less vulnerable
to attacks by enemy fighters., Taking into account the fact

‘that, despite our Intruder operations, enemy night fighter
ractivity wa.s. considerably above normal and that conditions .
- favoured attack by "cats-eye" fighters, a very much higher loss

rate than was actually experienced might have been expected,

There was no doubt that the operation was extremely success-
ful and the following conclusions my be drawn from the results:-

‘(1) Provided sufficient resources were;available, the
' widespread destruction of German industrial cities
was a realisablc aim, ‘ '

(ii) Heavy concentration of aircraft tended to minimise
losses since the enemy location devices tracking
single targets could only account for a small
proportion of the forcec involved, As against this,
the operation of hecavy concentrations of aircraft in
conditions of bright moonlight was known to bo

. particularly favourablc to interccption by enemy
cats~cye fighters., '

(iii) Four-engine bombers (to which the Command was then
re-equipping) were less vulnerable to attack by
-night fighters than their predecessors the old medium
bombers, o -

(iv) A heavy weight of attack could and did completely
disrupt local administrative organisations as they
then existed.

While the success of the raid on Cologne had proved the

~ C-in-C's point that, given the aircraft, Bomber Command could do

the job, attacks on the "thousand" scale although twice
repeated - Essen on 1/2, and Bremen on 25/26 June - clearly
could not be maintained or even approached with the existing
front line strength of the Command. The additional effort
could only be found from within the training organization and
the 0.T.Us. continued from time to time to augment the lbin
Force attacks on German industrial targets until the end of
September, 1942, The extremely controversial rasure of this
procedure will be discussed in the next Sec’cion(1 .

/(iii)

(1) For full detaila of its effect on the training organisation
reference should be made to the Air Historical Branch
Narrative on "Training",
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(iii) Use of 0.T.Us. on Bombing Operations

ﬂHﬁ/ '93/ §90 The unprecedented use of 0,T.Us. on bombing operations

GAS—Fotder ‘between May and September, 1942, was regarded by the Air
890 Staff not as an isolated question but as part of a

29. 742 - comprehen31ve plan for the conduct of the bomber offen31ve

the aim being to achieve the maximum concentration against

ma jor  German industrial targets whenever weather conditions
permitted, The success of the Cologne raid had finally
confirmed the Air Ministry's suspicions that the greatest
effort hitherto achieved by Bomber Command against any single
important industrial target (i,e. 200-0dd aircraft) had been
too small either to saturate the eneny defences or to inflict
any appreciable damage. On the other hand, the 600 aircraft
now estimated as the minimum required for saturation purposes
could not be found from the existing front line strength of
the Command, "Maximum concentration" on the scale envisaged
(600-1,000 aircraft) could only be achieved by the use of
large numbers of 0,T.U, aircraft and the acceptance of a
possible dlslocatlon of the tralnlng organlsatlon. B

It was strongly felt in some quarters that while the
participation of 0,T,Us. in the Cologne raid had been justified
on-the grounds that it showed what could be done with adequate
means, their continued use must inevitably affect the training

; output at the same time retarding the expansion of operational
D,G.0, Folder squadrons. In a Minute to the A.M.S5.0. on 27 June, 1942, the
1E Director General of Organisation argued that 0.T.U. capacity
27.6.42 , was designed to make good wastage in operational squadrons and
: to build up new squadrons. It was not designed to replace
operational wastage in the 0,T,Us. themselves, nor did the
approved expansion programme take into account the replacement
of operational casualties in crews and aircraft at 0,T.Us.
He claimed that the output of trained aircrews would be
seriously affected by 0.T.Us. becoming largely non-productive
during the period of preparation for and recovery from an
operation and by the sudden decrease in Instructors arising
from operational losses, All this, he argued, would
inevitably retard the expansion of the operational squadrons,

Ibid The C-in-C, on the other hand, supported by his Training

120,6,42 .Commanders, was convinced that any possible disadvantages
and & resulting from the use of 0.T,Us., on operations would be more
30,6442 than outweighed by the increased destructive power of the

forct as a whole and the added stimulus given to pupils by
their participation in major attacks of that nature. In a
letter to C,A.S, on 20th June, he had pointed out that, no
doubt as a result of their increased enthusiasm, No. 91 (0.T.U.)
Group had already made up the ground lost by part1c1patlon in N
the "thousand" plan, No, 92 Group, also, although in a more
difficult position owing to their O,T .Us. being younger, had in
fact made up all .the training lost except night flying in . -
which they had been handicapped by the short nights and bad
weather prevailing since the thousand plan, Although the
C-in-C agreed that the main disadvantage lay in the increased
wastage in O0,T.U. aircraft, he argued that even this was

- compensated for by the added keermess and efficiency of the
maintenance persomnel which resulted in a higher serviceability
rate, All things considered, he was convinced that:-

"The intangible advantages of ﬁsing 0.T.Us, in operations.
far outweighed the tangible losses."

Jiith
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With this view the C,A,3S. and the majority of the Air Staff
concurred and, at a meeting held to discuss the matter on
30 June, 1942, it was generally agreed that the policy of making
limited use of 0.T.Us. to augmént the main bombing effort should
continue for a time until its effects on expansion could be
assessed, ' During the discussion, the C-in-C stated that while
he agreed that too many Instructors had been list in the first

"thousand" raid, he hoped, in future, to use very few, drawing

. mainly on puplls nearing the end of their training. He also

Ané[7/39//58)
ORS/BC,"
Final Night
Raid Reports

-assembled at 12 hours noticell
to consider a suggestion by C.A.S. that he should allot himself

hoped to reduce the time lost in preparing for an operation by
a new arrangement whereby a fosoe of 700-800 aircraft could be .
Finally, the C-in-C agreed

a definite monthly ration of 0,T,U. crews and wastage. Thus
if' the wastage-all occurred on the first raid in a month no
more O,T,U. crews would be used on operations in that month and
the 0.T.U, losses would thus be strictly limited.

Altogether, between May and September, 41942, the 0,T.Us,
participated in' seven major operations against German targets,

involving a total of 3 668 sorties for a loss (missing only) of

107 (6.4%) aircraft\2 A further 390 sorties were flown by

Conversion Flights and Units for the loss of 26 aircraft and,

in all, 1,777.5 tons of bombs were dropped by training aircraft
during that perlod for a total of 2,058 sorties,

i

An analysis‘of the operations(2) showed that the 0.7.Us.
had added materially to the success of the attacks carried out

“in good weather but in cases where the ‘target had not been well

- marked by the operational Groups, they had made no substantial

contribution. A particular example of this was the raid on
Essen on 3-8/10ths cloud on 16/17 September, 1942, Very few
operational aircraft reached the target area and probably none

of the 0,T.U., aircraft. Similarly in the attacks on Bremen

(25/26 June) and Dusseldorf (1C/41 September) there was little
evidence that the 0,T,Us., had added materially to the success
of the operations. In the latter; night photographs showed

that 0.T.Us., had contributed largely to the considerable scatter
‘found to the west of the target, Apart from being uneconomical,

such failures were extrcmely bad for the morale of the 0.T.U.
crews and it was concluded that they should only be employed
when there was a firm forecast of good weather, It was found,
also, that the addltlonal effectiveness of an attack due to the
inclusion of O.T.Us: tended to increase considerably as the total

‘nunber of aircraft - -taking part increased and at the same time

" there was an appreciable diminution in losses. From these two

facts it was considered advisable that the Q.T.Us. should only
operate when a large force (approximately 500 alrcraft) could

~ be found from the operational squadrons.

ATH/Despatch
Part Vv

CS,. 10488
Encl, 29A

The heavy and medium aircraft available with crews daily
averaged only 326 in Adgust and in September fell to 287, To
raise a force of 600 aircraft necessary for saturation involved
the use of between 200/300 0,T.U, aircraft and even this did
not permit the launching of attacks on the thousand scale or
confer- the ability to make the maximum use of the few fine

/nights

(1) See Section (iv) of this Chapter,

(2) see Appenaix 8
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nights available in a month, In August, the C-in-C had
warned the Air Ministry that a force of 800/900 aircraft
necessary to inflict serious damage on the major German
industrial towns could not be raised without. interfering
seriously with the training organisation. Such interference,
if persisted in, would postpone indefinitely all prospects

of expansion,

ﬂHg/ﬂﬁTﬂ4d%/kzz;
- After discussing the position verbally with the C,A.S.

Vol, T
Encl, 36A

Ibid,
Encl, 38A

ncl, 384

at the end of September, the C-in-C decided against any

_further use of the 0.T.Us. on operations until he could

disposc sufficient strength to ensure the saturation of the
enemy's defences and enable them proportionately to increase
the effectiveness of the attacks to an extent sufficient to
balance the wastage and loss in training output incurred,

He estimated that an effort of the order of 600 sorties was
the minimum total justifying the employment of O,T.Us. He
was confirmed in this decision by the inauguration of the
"50-squadron" plan in September, which materially altered the
situation. The plan to augment the operational effort of
the Command by the inclusion of 0.T.U. crews had been based
on the assumption that no new squadrons would be formed
until existing squadrons, 0.T.Us. and Conversion Units had
been brought up to full strength, The added burden thrown
on the training organisation by the new expansion scheme

- left little or no margin for operational effort and on

27 November,. 1942, the C~in-C advised Air Ministry that.apart
from sudden emergencies or exceptional opportunities he did
not intend to make any operational use of 0,T.Us, and
Conversion Units until squadrons in the accelerated expansion
scheme as well as 0,T,Us. .and Conversion Units as then
authorised had been brought up to full strength, Once that
had been accomplished it might be advantageous to re-employ
training aircraft to augment the hitting power of the Command
against Germany. In point of fact, training aircraft were
not again employed on operations during this Period after

* the attack on Essen on 16/17 September, 1942,

(iv) The Increased Scale of Effort

- It has been seen that the "thousand" plan had proved to
the satisfaction of both the Air Staff’ and the C-in-C,
Bomber Command that attacks on a very heavy scale could and
did achieve the main aim of inflicting widespread
destruction on major industrial targets while keeping losses

. down in proportion to the increased number of sorties

ANG(TTH/241(3/562
BG/S, 2760k

Encl. 12A

operated., It was equally clear that the scale of effort
previously achieved by Bomber Command against single targets
(200/300 aircraft) had been insufficient to achieve either of
those objectives. )

On 12 July, 1942, the C-in-C advised Air Ministry that
he. proposed to standardise a system of using the largest
possible force against suitable targets in Germany on fine
nights, Based on the existing resources of the Command the
nunber of sorties for those operations would vary between
700 and 1,000 and would entail employment of aircraft and
crews from Conversion Units and Flights and from 0.T.Us.
On the other hand, the scale of bombing effort that could
be mintained was necessarily dependant on the number of crew
and aircraft replacements available each month. Allowing for

/the
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the operational use of training aircraft, the maximum number of -
crews available was estimated at approxlmately 200 per month,
The average number of crews missing on operations durlng the
previous four months (March-June, 1942) had been 4% and

allowing a further 1% for sickness, postings etc., the C-in-C
estimated that a monthly crew replacement of 200 would enable
4,000 bombing sorties to be undertaken per month.,  Assuming

- that an average of 800 aircraft could be found for every fine

night, he estimated that the monthly limit of 4,000 sorties
would enable five such operations to be undertaken, The
remaining nights would be devoted to smoll scale diversionary’
attacks and routine mining, He also proposed to lay approx-
imately 1,000 mines per month, which would require a further
350 sorties from the operational Groups. = On this basis, the
new operational effort would be distributed as follows:-

()

32 Operational Squadrons, total I.E. 512 a/c

100% of I.,E. by 5 ops: = 2560 sorties per month.

Conversion Units and Flights, current I.E. 142 a/o
50% of I'.E. by 5 ops. = 355 sorties per month. N

0.T.Us., current I.E (less Whitleys) 573 a/c

50% of I.E. by 4 ops. = 1,144 sorties per month,

Allowing for a further 350 sorties per month from operational
squadrons for minelaying, the distribution of effort between:
operational and training aircraft per month worked out at
approximately:-

“5.7 sorties per I.H. aircraft in operational squadrons.

2,0 sorties por I.E. aircraft in 0.T,Us.

2.5 sorties per I.E, aircraft in Conversion Units, and .
Flights.

Planning for the new scale of effort had been based on the
conclusions drawn from the "thousand" raids that operations on
such a scale in any but good weather were uneconomical and
that attacks in moonlight were more successful than those
undertaken in the dark. Since the number of fine nights in a
month varied between three and seven, it was obvious that only
occasionally would those occur during the moon period. They
would be scattered throughout the month and the main problem,
therefore, was to evolve a scheme whereby the maximum :
advantage could be taken of those occasions without involving
a long "standby". On the previous raids, orders for the -~
assembly and preparation of the force had been issued some .
days in advance with the result that the entire force had been
kept standing by for several nights in succession waiting for
guitable weather, This was clearly uneconomical, particularly
from the 0,T.U. standpoint, and the C-in-C now proposed a new
system whereby at any given time, one of three "states of .
readiness" would be in existence, as follows:- :

BLACK., -~ In force when good weather was not expected
'within the next 24 hours. Operations would
be limited to mine-laying, and small
d::.versmnary raids., . -~

/WHITE
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WHITE., Coming into force at 18C0/41900 hours on a
forecast of fine weather the following night.
All Groups would stand by for a mjor
operation (approxlmately 775 aircraft in a
non-moon period, 875 in a moon period,) This
would normally be confirmed at 0900 hours the
following morning but if weather deteriorated
the contingent of training aircraft would be
cancelled. ;

EMERGENCY.  This would only come into force when some
sudden emergency (probably Naval) required the
whole or a substantial part of the whole force
to take part at short notice in special
operations. :

| Wastage (missing, Cat. B and Cat. E) rates for the new
scale of effort were calculated on the basis of average
wastage incurred over the first three "thousand" raids i.e.:-

Heavies: 4.1 per hundred sorties
Mediums: 2.9 per hundred sorties
0.T,Us.: 6,3 per hundred sorties.

On that basis, monthly wastage for the new scale of effort
could be estimoted as follows:-

Operational Squadrons.,

2,560 sorties at k4,1 per 100 »105 aircraft

Conversion Flights.

355 sorties at L.1 pér ﬂOO 15 aircraft
1,14 sorties at 6.3 per 100 72 aircraft
TOTAL F.B. WASTAGE 192 aircraft

Compared with the old wastage rates this was a definite

saving of aircraft, Wastage per 100 sorties over the past
twelve months had averaged 6,75 heavies and 5,0 mediums,

It was calculated that the number of sorties now envisaged if
spread over a whole month at the rate of effort and wastage of
the past year instead of compressed into four or five heavy
attacks would result in a monthly wastage of 189 heavy and 60
medium aircraft; i.e. a total F.B., wastage of 249 aircraft.
The new plan would therefore drop the same load of bombs for a

-1loss of 192 aircraft as opposed to 249,

From the above figures it will have been noted that
wastage rates were calculated on the assumption that 50% of
the operational training and conversion aircraft and 100% of
the operational squadrons would be employed on big raids five
times in a month, In forwarding his proposals to the
Air Ministry on 12 July, 1942, the C-in-C requested that the
establishment of squadrons and 0.T,Us., and Conversion Units
and Flights be.amended to meet the new requirements so that
all units would be in a position to put forward the maximum .

/effort
SECEET



a0

Folder I

Ibid, -

- 100 -

effort at short notice without undue interference with training,
Finally he strongly recommended that no new squadrons be formed
until existing squadrons and the 0,T.Us.and Conversion Flights
as then authorised had been brought up to full strength - a
state which, he claimed, had never been achieved sincec the
outbreak of war,

(v) - Criticism of the Bomber Offensive

In spite of specific warnings by the Prime Minister to
Parliament and the public that "thousand" raids could not be
regarded as the normel effort until our forces had become much
larger, by July, 1942, there was already a growing tendency both
in official circles and outside to regard anything smaller as
mere chicken feed, Bomber Command's -inability to maintain
attacks on that scale with existing resources was once again
leading to criticism that the bombing offensive was "tailing off,"

On 18 July, 1942, the C-in-C wrote to the Prime Minister
protesting against this tendency to regard "thousand" raids
alone as worthy of attention and to disregard the "hard and
dangcrous bread and butter work" carried out by the Command in
the bad weather periods, Outlining the new scheme for an .
intensified effort which he had already submitted to the

Adr Ministry; the C-in-C pointed out that the allotted sortie

ration of 4,000 - 5,000 per month (depending on casualties)
would enable Bomber Command to' "keep the pot boiling" with such
attacks as those on Danzig, Wilhelhamshaven and the Lubeck
submarine yards; mine at approximdtely 1,000 mines per month:
meet ad hoc calls and, in the best weather each month, to put
in three to five major attacks consisting of from 600 - 1,000
sorties depending 6n moon and crew lcave factors, On this
basis he estimated that the monthly lay-out of sorties would be
approximtely as follows:= ‘

:Mining~ " 350 sorties,
Day and small night .
raids 1,750 sorties,

Ad hoc calls 250 sorties.

2,350

_ This would leave between 1,650 and 2,680 sorties per month

(depending on casualties) to exploit on "thousand plan" attacks,
In addition, a system had been instituted of using passing out
0.T.U. crews on their final tests on anti-submarine sweeps in
the Bay of Biscay,

The C-in-C pointed out that already (i,e. by 18 July),
despite the poor weather encountered, the Command had achieved
nearly 2,000 sorties that month and broken the back of the
mining target with 800 mines, Tt was now necesgary to await
the fine weather patch to put on the big attacks, During the
existing short night period, the Command. was limited to the Ruhr,
Bremen and Hamburg for the thousand raids and further limitations

‘as between those targets was enforced by weather which was seldom

fine in more than one area. He anticipated that, by the end of
August, the longer nights would widen the selection, Meanwhile
constant effort was required to build up the bomber force against
the continuous depredations in crews and aircraft to other
Commands at home and overseas, -

Appealing for the Prime Mindster's support against the
frequent criticism levelled at Bomber Command the Cein-C: pointed

out that:

"The Army fights half a dozen battles a year. The Navy
half a dozen a war, But poor Bomber Command. Bvery
night that the weather gives us a breather, even though
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our monthly sortie ration is always attained, every
night that for such reasons we fail to stage and win
a major battle, the critics rise in their wrath and
accuse us of doing nothing yet again," '

(vi) Relation between Plarmed and Actual Effort and Wastage,
July - September, 1942. '

In considering these plans for an intensified effort, it

- must be remembered that they werc only intended to cover

operations during the summer and early autum of 1942; the
primary aim being to overcome, to some extent, the-deficiency
in front line aircraft and enable attacks of "saturation"
weight to be made on mjor German industrial centres. 'The
relation between the planned and actual effort and wastage
during the three months July -.September when the plan was

in existence is clearly shown in the Table at Appendix 9
From this .it will be seen that the actual effort was spread
out over a larger number of attacks than the plammed figure.
of 5 per month and averaged some 12 major bombing operations
per month,  Sorties by operational squadrons averaged 2426
per month as against the plamed figure of 2915 but 0.T,Us.
averaged only 247 sortics as against the plammed 1,1l per
month, In faoct 0,T,Us. only operated on four more occasions
and the heaviest attack against any single target between
July and September was on the night of 31 July/1 August when
630 aircraft attacked Dusseldorf,

Wastage during this period, too, was much higher than
estimated, operational squadrons and Conversion Units and
Flights averaging 6,7 and 0.T,Us, 10,2 per 100 sorties per

- month,  Altogether, between July and September, losses

averaged 185 aircraft per month for 2,672 sorties flown as

 opposed to the plamed figure of 192 for 4,059 sorties flown.

This failure to maintain the intensified effort plamned
was largely accounted for by the poor weather conditions
prevailing which remained consistently bad throughout the
three months under review., More than half the nights on
which the Command operated in each month were only fit for
minor attacks of less than 100 aircraft, minelaying and
leaflet dropping, Although every effort was mde to put the
"good" nights to the best use, conditions in the main
continued unsuitable for attacks on the thousand scale,
Moreover, the number of heavy and medium aircraft available
with crews during this period averaged only 323 per month and
in September actually dropped to 287. Thus attacks with even
the 600 aircraft required for saturation could not be mounted
without heavy inroads on the 0,T,Us. and Conversion Flights,
which were themselves suffering from a high casualty rate,

The combination of these and other factors made an intensified
effort on the scale originally planned quite impracticable.
Although the monthly ration was expended in July with 4,265

"sorties, only one heavy attack was made (Dusseldorf

31 July/4 August) and in August the number of sorties flowm
dropped to 2,820 (2,455 by night), the lowest figure since
March,

/During
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During this period, too, No., 4 Group vas virtually at a

Encls. 284, 30A. discount owing to the difficulties it was experiencing in
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mintaining a sufficient number of crews trained to a
satisfactory level, This was the result of a number of.factors
including the following:- .

‘(a)'.High casualty rate of Whitleys earlier in the year,

(b) The withdrawal of squadrons to Army Co-operation
Commend at full strength (a requirement involving
three ‘squadrons to make two). .

(¢) Withdrawal of two squadrons to the Middle East at

full strength in experienced crews (virtually

draining four squadrons).

(d) An unusually high casualty rate,

For some time No, 4 Group had been operating at a restricted
rate and between 25 June and 31 July, had taken no part in
"thousand plan" raids,  Notwithstanding this respire, on-

12 August, operational crews in the Group were down to less than
50% of establishment and with only 31 experienced operational
crews it was becoming consequently difficult to bring on the new
crews while the source of Conversion Flight Imstructors had
almost dried up, On 16 August, 1942, the C-in-C advised

Air Ministry that No. L4 Group squadrons could be brought up to
strength by the end of October only if the Group were withdrawn
from operations until the end of the month, the whole of the
output from the Conversion Units and Flights reserved for its
own squadrons and wastage kept down to 30 crews in each of the

next two months, After the attack on Mainz on 11/12 August,

the Group enjoyed a long period of operational inactivity until

28/29th when it took part in the attack on Saarbruckeén, In all

it completed only 156 sorties during August.

With the inauguratibh of\the.50-squédron expansion scheme

in’ September, 1942, all attempts to operate the force on a
M"Grand National" scale (i.e., a maximum effort including
‘training aircraft) were discontinued for the time being.

(vii) Wéather and the Operational Effort

. As has been seen, weather was largely responsible for the
failure to achieve the intensified effort planned for July,
August and September, In fact, with the exception of April,
when excellent conditions enabled the Command to reach a new
record with 3,752 sorties by night, weather throughout the

" whole of the year was almost consistently poor particularly at

home bases and no relief was afforded by the summer months,

Nevertheless, the frequent criticism of the bombing
offensive and the urgent need to intensify the operational
effort led the C-in~C to press -attacks whencver conditions
showed signs of lifting, Thus, in June, conditions at home
bases improved and, despite indifferent weather over Germamny,
the Command achieved a peak effort, for this period with 4,997
sorties (4,788 by night), 6,474 tons of bombs (9.6% of total
tommage) being dropped on Germany alone, From July onwards,
conditions progressively deteriorated and it was evident from
recent experience that since weather had such a profound effect
on the success of operations it was uneconomical and largely
ineffective to undertake bombing operaticns in poor or doubtful
conditions - the more so since Gee was soon to be rendered
ineffective over most of Germany. Moreover, in the absence
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of a reliable blind-bonbing device, clear weather over the
target area was particularly essential to the success of large
scale attacks. From July onwards operations were plamned in
accordance with these principles and by September, the
inauguration of the 50-squadron expansion plan and the
setting in of winter weather led to the abandoning of all
attempts to operate on the intensified scale. The only
‘alleviation to the generally poor conditions now experlenced
occurred in November when, despite typical fog, rain and

, drlzzle at home bases, crews found clear weather and good
visibility over all thelr Itallan targets.

" The following Table w111 prov1de an indication of the
extent of t e operatlonal effort during the 337 nights in

this Per
nuﬁ]uﬂ(sm— Feriod
No, of Nights
1 ef .
opgbiﬁéz Operations entirely prevented, , 100
erations Minirig and/or leaflets only. : 81
Bombing Operations. ' 156
Total No., of nights operated, _ 237
No. of nights involving:- '

0 - 49 sorties ' 78
50 - 149 " ' 69
150 - 299 " 73
300 - 499 " 13
500 and over o L

46 [Tu)adl[3 /6723 |
BC/S. 237&2/% AMthough weather was to remain the greatest single
factor limiting the operational effort of Bomber. Commond
throughout the war, the introduction of Gee, the formation of
the Pathfinder Force, improved Flying Control and landing
facilities and, last but not least, the introduction of
Oboe and H2S represented great strides made during this Period
towards limiting its effect., This will be more readily
appreciated when it is realised that in February, 1943,
despite usual winter conditions, the Command operated a total
of 5,150 sorties; an achievement which the C-in-C attributed
directly to the new nav1gat10nal aids which had made operatlons
possible over a wide range of weather conditions 1n the target
area,

(viii) Problems of Flying Conﬁrol (2)

The increased effort and greater concentratlons planned
during 1942 brought in their train the problem of control and
safe landing of the growing numbers of bomber aircraft -
thronging the night sky over home bases after an operation,

~ Reference has already been made to the rising loss rate in
1942 and the introduction of Radio Countermeasures to minimise
the lethal effect of the enemy defences., But there was
. another aspect of the problem, From the Tables at Appendix 20
it will be seen that roughly 13% of the operational losses
and 22% of the total operational wastage resulted from causes

/other

(1) For monthly details see Appendix 18.

(2) For full details see the "History of Flying Control in
Bomber Command,™

G.169087/VY/11/50/30 ' SECRET



TR AT\ TN TEO0AT b

R b

- 10 -

other than enemy action. It was early realised that much of

this high casualty rate could be reduced by the proper organisation N
of Flying Control and landing facilities at home bases and in '
March, 1942, two important decisions were taken which were to have

a far reaching effect on the skill, efficiency and safety with

which the ever increasing volume of nlght trafflc in Bomber

Command could'be handled '_f : .

Immedlately prior to 1942 Flying Control: Offlcers, although
" established at the majority of R.A. F. stations, were still
offlelally only "distress" spec1a11sts, responsible for the
safety of aircraft in difficulties but hav1ng nothing to do with
the routine control of normal air traffic. ~ This was the
responsibility of various officers selected by Station Commanders -~
but untrained in the task assigned to them, Following the: '
switch=over from day to night bombing, many Commanding Officers,
faced Wwith the problem of landing an increasing number of night
~ bombers in semi-dark conditions and with no proper organisation
. to cope with the situation, adopted the irregular procedure of
handing over the local control of air traffic to the Flying
Control Officers at their Stations., By the end of 1941 this
'misemployment” was almost universal, but had not yet received
" official recognition.

The situdtioh was now really serious, ‘= The growing number
of bombers being operated, the switch-over to heavy bomber types
‘and the tactical requirement for heavy concentrations of
aircraft over the target brought 'in their train a two-fold
problem, Not only was the density of traffic in the night sky
around the bases far in excess of anything previously experienced,
but the need to divert large numbers of those aircraft to other
airfields where weather conditions were more propitious and land
them safely was in itself a problem of the first magnitude.

In the early years of the war it had been the practice not
to despatch aircraft on operations unless there was a reasonable
certainty of their being able to land at their own bases on
return, . Such’ diversions as occurred were last-minute
arrangements mode locally by ‘each airfield for such of its own
aircraft as could not possibly be lénded ‘there. By 1941,
however, it was begimming to be realised that diversions, from
being a state of "distress" only, ‘must be considered as an

l essential part of operational procedure if weather was not to
prove an entirely prohibitive factor in the full use of the
_bonber force. ‘In the absence of any- co-ordinated control of
air traffic or effeotlve organisation, this resulted in aircraft
marmed by weary crews being kept hanging about in the vicinity
of aerodromes waiting permission t6 land or being passed from
one airfield to another in search of safe weather conditions
with increasing danger to aircraft and crews. "W

. By the autum of 1941, the Air Ministry had awakened to the
danger of the situation and in November of that year a Central
Flying Control Organisation was set up at Headqparters Bomber
Command to form an inter-Command nerve centre exercising a co-
ordinating control over all diversions; -to assist Groups in
arranging internal diversions; and to arrange for the use of
_alternative aerodromes in ‘an emergency or at. short notice,

While individual Groups remalned responsible for the diversion of
aircraft between their own Stations, from that time onwards, the
diversions of aircraft between one Group and danother or to
derodromes outside the Command became the responsibility of -
Central Flying Control agting in consultation with the
Meteorological Servioe 3

/Co-ordination

(1) See Section (ix) of this Chapter.
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Co-ordination had at last been achleved but the problem
was only half solved. Left to themselves, individual
stations had evolved their own local control systems and
although many Groups, realising the danger, had produced a
standard procedure for use by their own airfields, these
varied widely, The problem of handling large numbers of
strange aircraft diverted from one Group to another and
manned by crews unfamiliar with local landlng procedure
remained,

In March, 1942, the Air Ministry, again roused to action
by the increasing number of flying accidents not the result
‘of enemy action, called a Conference to investigate the
situation. Two very important recommendations resulted
which were subsequently approved at a Conference of all
Commands with the Director-General of Aircraft Safety on
17 April, 1942, viz:

(a) That a staff of trained Flying Control Officers
should be established at every airfield in the
country who would be entirely responsible to
the Station Commander for the local control and
safety of aircraft using the airfield,

“(b) that a standard form of local control should be
instituted at all airfields in the country in order %o
eliminate the large number of crashes occurring daily under
the heading "aerodrome accidents".

Based on the common denominator of the begt points already
in use by individual Groups, the new Standard Procedure was
evolved and issued on 24 June, 1942, for trial, By
February, 1943, the various kinks had been ironed out and
comments and suggestions reviewed, The rinal "Regulations
for the local control of Aircraft" were issued by

Air Ministry on 9 April, 1943, and, although subsequently
subjected to frequent deviations to meet local requirements,
these provided._a broad working basis. for handling the
steadily increasing volume of air traffic with a degree of
safety and efflclency which would otherwise not have been
p0331ble.

;. Two other important developments also occurred in this
Period. With the introduction of concrete runways, it had
become possible to replace the old paraffin flares and
portable lamps with permanent lighting fixtures operated by
a Master Switch from the Control Tower. In 1941, these
installations had followed the Drem system originated by
Fighter Command but experience had shown that while this
was a great improvement, it was not entirely suitable to the
technique of landing bomber aircraft, in particular heavy
types., Work was begun on a Mark II Airfield Lighting system

~ more in line with Bomber Command's requirements, and by
July, 1942, the first installations were being fitted at
Qakington, The system was subsequently installed at each
newly constructed bomber aerodrome while, very slowly, those
with the old Mark IA system were converted to the new type.

A further immovation was the use of searchlights to
assist returning aircraft in locating their ajirfields, Two
or three searchlights were used to form a cone over the
centre of the aerodrome illuminating the cloud base. This

/not
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not only shed a glow of light through the cloud but also over

the airfield and the cone itself could be seen from many miles

away., Operated by R.A.F. persomnel under the code-name Sandra ™
this remined a most valuable part of the Flying Control -
tech.nlque until the end of the war. '

N Des;plte many internal d:Lff‘loult:Les and. disputes, the new
" Flying Control Organization had begun to find its feet and was
making a really important contribution to the work of the
Command., It is of interest to note the marked and steady
decrease in the damage rate (not attributable to enemy action)
which fell from 44 per 10,000 flying hours in 1942 to 23 in
1943 and 15 in 19141;.. )

(ix) The N’eteorolog:.cal Serv1ce e ‘ -

Flnally a mention must be made here of the Meteorological
Service in Bomber. Conmand A general description of its
organisation and functions from which the following has been
taken is included at Appendix J, of the C-in-C's despatch.

The whole meteorological system in the R.A.F. was centred
at the Central Forecast Stations at Dunstable where all data was
received, sorted and broadcast. over the teleprinter network to
Commands., Groups and Stations. Since weather systems affecting
this country and Westerm Europe most often come from the
Atlantic, it was imperative to know what was happening over the
sea to the west of the country when. planning bonber operations,
In addition to routine met, flights over that area, ships
especially equipped for making and. transmitting weather
observations were stationed in the Atlantic: so far as was
possible., Observations were also made at the majority of

“R.A.F. stations in this country. Within Bomber Command the
meteorological network extended from Command down to Group and
Station level and was co-ordinated at Routine Conferences at -
which the Command Headgquarters and all Groups were linked
together simultaneously by telephone. From February, 1942,
onwards a representative of the staff at Dunstable was also .
included in these Conferences so that the Command should have the
benefit of their advice and any data received at Dunstable too
-late for broadcasting to Groups.

These Routine telephone conferences were held daily in the
afternoon in the summer and both at mid~day and in the afternoon
in winter. Additional Conferences were held as necessary.

. After the "Chairman of the Day" had summarised the results of
the discussion and obtained agreement on it, this summary formed
the basis of the advice. glven to. the AlI' Staff at Command and
Groups. : : :

Initial planning of. a~nigh‘t operation was normlly made on ™
meteorological advice given to the €-in-C-in the Operations Room ‘
at 0900 hours. The met. situation was again reviewed by the
Air Staff at Command and Groups following each let. conference
and plans altered as necessary, Meteorological Officers at
Stations were advised by their Senior Group lMet, Officer for
every operation. Within this framework and in the light of
synoptic charts prepared at stations, the crews were briefed on
weather conditions to be expected en route and at bases.

One of the major difficulties in preparing accurate forecasts .
was the obtaining of weather information from enemy territory.
All aircrews had been trained to ' make and record observations in -~
flight and interrogation by Meteorological Cfficers at Stations :

/became
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became an established part of the interrogation of returning
Crews, This proved a valuable source of information but as
the scope and intensity of the offensive increased, the need
for further and more detailed observation became a matter of
extreme urgency. Under pressure from Bomber Command, '
Air Ministry approval was eventually given to the formation
~in January, 1943, of No, 1409 Met. Flight at Bircham Newton.
Knovm as the "Pampa" Flight, it was used in two ways:
(i) prior to the selection of targets to obtain a broad
survey of conditions over enemy territory in terms of cloud
distribution, and (ii) to survey conditions over those areas
which would assist the Meteorologist in forecasting cloud
en route and at targets after their selection had been made.
A compromise had of course to be reached between the best
recomaissance route meteorologically and what was desirable
to avoid defended areas and to ensure that the proposed
target was not made obvious to the enemy. These Flights,
which reached a very high standard of accuracy, were made
in every kind of weather when a take-off was at all possible
and proved invaluable to the preparation of more accurate
forecasts.

Among the many responsibilities of the Meteorological
Officers in Bonmber Command, diversion of aircraft was a major
item. Frequently unforeseen variations in weather at home
bases occurred after the start of an operation and where
this necessitated the diversion of aircraft between stations
in one Group, arrangements were made by the Group Flying
Control Officer acting in close consultation with the
Group Meteorological Officer who had expert knowledge of
local conditions. On the other hand, diversions of aircraft
to Groups other than their own were the responsibility of
Central Flying Control at Command Headquarters. To this
and a close liaison was maintained between Flying Control
and the Meteorological Office where hourly chlerts of
observations made over a close network of stations throughout
the British Isles were maintained for this purpose. From
these charts and an examination of the general synoptic
situation and in consultation with Group Meteorological
Officers as necessary, the Meteorological Staff at Command
Headquarters were able to maintain an accurate hour to hour
picture of conditions at all airfields in the country
throughout the period of the operation and until the last
aircraft had been safely landed,

_ SECRET
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CHAPTER 13

SUMMARY AND CONCLUSIONS TO PART II

At this point and before examining the actual course of
the bambing offensive against Germany and Occupied Burope
during this perlod, it may be helped to review very briefly
the main tactical and technical advances described above.

Probably the most important of these in its far reachlng
effect on bambing tactics and technique was the introduction
of Gee, the first of the radar aids to navigation, which was
to have a profound influence on bombing operatlons in 1942,
Although Gee was fully effective for only six months, this
.influence was to be apparent long after it had ceased to be of
any practical use further afield than the enemy coast line.

Analysis had shown that the bombing offensive against
Germeny in 1941 had failed for two reasons: = inaccurate
navigation and misidentification of the target. It was fully

- appreciated that one of the many difficulties experienced by
the bamber force at that time was in seeing and correctly
identifying its objectives in the bad weather and poor visibility
frequently pertaining over Western Germany, particularly in the
Ruhr area while campass, sextant and astro-navigation were
wholly inadequate under prevailing conditions to get aircraft
accurately and on time to their destination in Germany. In
such circumstances it was virtually impossible for theforce
to attain the concentration en route or over the target which,

~ it was beginning to be realised, was essential both as a
protection against the increasing efficiency of the enemy
defence system and to inflict really decisive damage on an
objective. Moreover, prior to 1942, there was little or no
attempt at co-ordinated planning or routeing of bombing operations
and the force virtually operated as a collection of . 1nd1v1dual
aircraft. , . :

Thus, at the beginning of 1942, three things were urgently
needed if a policy of .area bombing of large industrial cities
in Germany was to be successful:  in the first place concentra ion
of effort:in time and space, in order to saturate the enemy s
defences and to inflict decisive damage on the target; in the
second, a system of co-ordinated planning and routeing at a high
level to enable the required concentration to be .achieved, to
route aircraft as far as possible to avoid the heavily defended
zones and to weld the force into a single coherent weapon
capable of being used with deadly effect against any and every
objective as required by current, strategic considerations.
Finally, if the first two objects: were to be attained, the force
must be prov1ded with suitable aids to enable it to overcome its
difficulties and navigate to and bomb its objectives accurately
irrespective of weather.

Gee, the first of the new aids to come into active service,
had been conceived as a navigational device although it was
predicted, over-confidently as it turned out, that it would be
sufficiently accurate to be used as a bambing aid. : In order to
make the best use of the limited number of aircraft equipped
with the device in the early stages of its introduction, it was
decided to place them in the van of the force to lead non-
equipped aircraft to the target area. This led to the first
serious attempts at co-ordinated planning of operations at

G.169087/MBF/10/50/30. /Cammand
SECEET ‘ ‘ a



- 110 -

Cammand Headquarters which wes subsequently to became a feature

of all major attacks. Once over the target; it was necessary
for the leading bambers to illuminate and mark the target for

the main force. This in turn led to the development of the flare
and incendiary techniques either or a cambination of both of which
formed the basis of all subsequent marking methods throughout 1942,
Flares were used to find and illuminate the area after which
incendiary bambs were dropped in order to start an unmistakeable
conflagration which could be clearly redognised by following
aircraft.  In this connection it is important to distinguish
between the use of incendiaries as a "bombing beacon" by-the fire-
raising force and their use as major weapons of destruction

. agalnst sultable targets when carried by'maln force alrcraft.

The unprovement in nav1gat10nal accuracy and tlmlng which.
resulted fram Gee led to a marked increase in concentration both
"en route to and over the target, the latter rising before the end

of the year to a rate of well over 400 alrcraft an hour.

But Gee had failed as o bllndeomblng device and, once in the
target area, crews were dependant on visual recognition of their
‘objective. Night precision bomblng was still a - thing of the
future and was not to beccme a real practlcal prop031t10n until
the introduction of Oboe atthe end of “the year. Other linitations
fron which Gee suffered in common with all radar alds dependant on
gvalr ‘to ground cammunication was range whlch averaged ‘about 350

:’f.mlles fram Daventry and liability- to enemy Jammning.* " These

‘problems were gt least partly overcome by H2s- whidh' became
. ‘operational in January, 1943, but‘both Oboe and H2S were intro-
' duced into service too lute for an asseesment of thelr value to
_be 'made in this Volume. b -
Nevertheless, by the time that the effectlveness of Gee was
reduced by the initiation'of enemy jammlng in ‘August, advances
had been made in the evolution of" bomblng tactids-and. technlque
which were to stand the force ° 1n good stead’ during the remainder
of the year d&nd until the néw alds WEre available.‘ Mbreover,
experience with Gee—equlpped aircraft operatlng in the van of the
‘forcé had flhally won the C-in-C over to the Air ‘Ministry view
that since, in the absence of a reliable bambing device, the
success of an operation depended. in the last resort on the

J'..ablllty of leading crews to find and mark the target accurately

by means of visual 1dent1f1cat10n it followed that -improved results
would be" obtalned by bandlng those above-average crews together
into. a4 single specialised unit. Thus in August, 1942 and
001n01dental with the 1n1t1at10n of enemy jamming, the Pathfinder
Force.came into being. - Although handicapped by lack of
.'nav1gatlona1 aids and suitable target marker bambs which inevit-
ably restricted its efficiency in poor weather, nevertheless under
moderate or good conditions a steady improvement in Pathfinder
- technique had an 1mmed1ate and marked effect on the accuracy and
‘concentration of main force bomblng durlng the remalnder of the
year. -

Side by side w1th these advances in bambing: technlque, new
tactics were being developed. Not only were the majority of
operations being planned at a Camand instead of Group or even
squadron level, but the navigational accuracy ‘afforded by Gee had
. led to a system of co-ordinated routeing of the force as a whole
~in an attempt to avoid the more heavily defended zones. At long
last tactical plannihg was ensbling the bamber force to achieve
. that cohe31on which had been wanting 1n the earlier years of the

War'

A , /Nor
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Nor was this all. It was gquickly realised that to

inflict serious damage on a large industrial area required a
much greater weight and concentration of effort than had been
attempted in the past or had been possible with the limited
resources then available. This brought about a new develep-
ment in tactical planning. From March, 1942 onwards, a
system was adopted of despatching on any one night the whole
available effort of the Command against a single objective
instead of dispersing it over a number of targets as hitherto.
Even so, it was soon apparent that the 2/300 aircraft normally
available for operations in 1942 was insufficient to achieve
really decisive results and this, coupled with the new
flexibility of the force following the introduction of Gee,
led to the great thousand bomber experiments in May and June.
The success of these operations was sufficiently marked to prove
the C-in-C's point that, given the aircraft, Bomber Cammand
could do the job but operations on that scale were possible
on only a very few occasions and then only by using all suit-
able training and conversion aircraft. This in itself wes a
revolutionary step but one which the C-in-C in common with the
Air Staff considered justified on the grounds of the morale of
the pupil crews and the increased damage effect. In any event,.
the very factthat operations on such a scale could be con-
ceived and carried out successfully was itself the criterion
of the rapid advances in the administrative and flying control
organisation of the Commend as well as in operational and
tactical planning which had been made since the beginning of
the year.

Finally mention must be made of the introduction of the
first radio countermeasures to the enemy's early warning
system and RDF control of his night fighters. Despite the
increase in concentrations in 1942, the loss rate had shown
a slow but steady rise throughout the year and fram available
evidence it appeared that this was mainly due to the enemy's
use of radar control of his defences. Countermeasures were
introduced in the aulumn of 1942 and although never wholly
conclusive, their application did appear to coincide with a
drop in the loss rate fram time to time until the enemy
developed an antidote. Indeed, this "war in the ether" was
to assume major proportions before the eventual cessation of
hostilities.

To sum up, the most outstanding developments in 1942
were the introduction of the first radar aids to navigation
and bambing; the adoption of a system of joint planning and
routeing of bomber operations; & marked increase in concentration
in time and space; the development of new target marking
techniques; +the formation of a Pathfinder Force; and the
introduction of radio countermeasures to the enemy's radar
controlled defences. The remainder of this Volume will be
devoted to an examination of the changes which occurred in
global strategy and bambing policy at this time together with
an account of the actual course of bambing operations in which
these tactical and technical developments were to play such a
significant part.
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PART ITI

et o o e

THE STRATEGIC BOMBING OFFENSIVE *

CHAFTER 14

ATLIED SYRATEGY IN 1942 (1)

(i) Introduction

The Japanese attack on Pearl Harbour which finally brought
the United States of America into the war in December, 1941,
led to a profound é¢hange in the whole war situation. The
resources of the Far East had passed under the control of a new
enemy. Those resources covered many of Germany's deficiencies
and, conversely, Germany herself could supply many of Japan's
needs. Each would be greatly strengthened by contact with the
other. ~The importance of preventing that contact being
‘established either by the opening nf regular sea or land
cammunicatiens or by blockade running was self-evident. At the
same time, Vichy France had also assuvmed greater signifiicance.
because Metropolitan France and Vichy Colonial possessions such
as French North and West Africa and Madagascar formed a link
between the two enemy worlds. Moreover, the strain imposed on
the Allied Navies by the ertry of Japan into the war which was .
now virtually world-wide would be greatly increased by any
‘hostile action on the part of the French fleet. :

On: the other hand, Britain was no longer fighting alone;
first Russia and. then America had been forced into the war
against the Axis by the pressure of external events and; what
was more important, the vast resources of the United States in
manpawer and materials had been irrevocably harnessed to the
Allied cause. - The campaign in Russia had greatly reduced the
German military threat to adjacent neutrals and had placed a
heavy strain on the resources of the Reich. In consequence, the
Occupied Countries had taken on an added significance in the
German econdmic system and their possible defection was a great
source of potential danger.to it.:

The preblem before the Alliés in their strategic planning
- was therefore threefold:- -

(a) How best to exploit by air or ground attack the
increased strain on the enemy's econamy.

(b) How best to give Russia every assistance in with-
) standing the German Invader.

(c) Vhat -proportion of the teial effort must be devoted
to events in the Pacific and to maintaining the
main sea-lines of cammunication the threat to
which was virtually werld wids.

/The

(1) A full account of Allied discussions on and planning for
a Second Front in 1942 and 1945, together with the
Administrative preparations, will be found in A.H.B.
Narrative "The Liberation of North VWest Europe."

Val., II. ’
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Tle claims of the war at sea and the threat to the stategic bomber

offensive which they entailed will be discussed in a later Chapterfﬂ -~

The sbory of Allied strategy in 1942 is mainly that of a search

for a suitable offensive and planning and preparations for a Second

Front. The issue was considerasbly confused by the President's

desire to see American troops in action against Germany in 1942,

the British conviction of the impracticability of such a step

and their mutual anxiety to help the hard-pressed Russians by

containing Gemman-resources :away fram her eastern front. The

steps which led via proposals for an Allied invasion of the

Continent in 1943 (Operation Round-up) and a possible emergency

landing in 1942 (Operation Sledgehammer) to the adoption cf a plan

for a joint campaign in French North West Africa (Operation Torch)

and, finally, to the momentous decisions at the Casablanca Con- ~
. .ference in January 1943, will-be discussed as briefly as possible

‘in this Chapter. They form an essential background to the

proper understanding of the Strategic-Bamber Offensive in 1942.

(ii) The WashingtonAGonference .

‘ . As from December 1941 the vast resources of the United States
R. AP, Narr. were .pledged to the Allied cause. = Thereafter, global strategy
The Liberation was decided at periodic meetings between the Prime Minister and
of N.W." Burope" President Roosevelt and their respective political and military
Vol.II.P.20/21. advisers. - In January 1942, a Cambined Chiefs of Staff Camittee
i was set up in Washington whose function it was to control major
~wo - strategy and the related-questions. of broad wer requirements and
the allocation of resources as between theatres.. They in turn
were served by Cambined Staffs.responsible for planning and
advising on specific-aspects .of the .war machinery. To the
C.C.S, in Washington, the British and American Chiefs of Staff
on their respective sides,of the Atlantic, put up problems and
proposals on the conduct of the war for consideration.

This, very broadly, was the machinery for planning and co-
ordinating -Allied Strategy in 1942. At the Washington Conference
in December: 1941/Janvary 1942, it had been agreed between the
Prime Minister, the: President and their respective staffs that,
notwithstanding the situation in the Pacific, Germany remained the

-prime enemy and only the minimuwn force necéssary for safeguarding -
‘vital interests in other. theatres should be. diverted from
operations designed to undexmine :German resistance in 1942. Once
that was broken, it was argued, the defeat of Italy and Japan
-would follow. In a short but extremely important paper defining
the general agreements reached at the Conference on Anglo/
American strategy, it was stated that this general aim would be
achieved by:~- . : :

(a) An ever increééing air bambardment of Germany,
‘(b), Giving all possiblé assistance to Russia, - -
(c) Tightening the blockade.

(d) Organising subversive movements and fostering the
spirit of revolt in the Occupied Ccuntries.

At the same time it was agreed that essential cammunications must
be maintained. and the main sea routes safeguarded at all costs.

/This

(1)  Chapter 20, _ )
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_ ‘This iwuch was clear: ‘The exact line which'should be taken
S 'with regard to military action was less casily determined, Already
' ~inAmerica as’ in Britian popular opinion was clamouring for a
Sccond Front while the undoubtedly critical situation in
Russia and the imperative need to prevent a breakdown on the
eastern front was a matter of vital concern to both the-War '«
Leaders. To-this end,-proposals centred round & cross-
Channel invasion with tlie:object of - forcing the enemy to divert
his main effort from the Eastern' to the Western. Both the
, - American and British Staffs Wcre in favour of a large-scale
PO invasion of the Continent in’ 1943 under the code—name Roundup.
v ' The President on ‘the other hand, concerned about German
' progress in the east, pressed for a smaller diversionary
landing: in 1942 (Sledgehammér) should the Russians show signs
of collapse or, on the other hand German resistance begln to
crumblo as a result of reverses in Rusnla. :

- - L . »

(111) Round—up and SledJehammer ‘_‘ :' f ' ) s

British planning for Round-up had actually begun in’
November,  1941; before tht Americans entered the War. The
task was entrusfed to the C.-in-C. Home Forces who reported that
shortage of landlng craf't and trained troops would hold up any

J.P,(y2) 12 - such large- scale operation for some time. The Joint Planning
C - Staff after considering his report replied that Britain should
1Me24420 ° 0 be prepared to undertake sugh an operation by Sprlng, 1943,

"with the object of eotabllshlng a permanent foothold on the * °
' Contlnent. Should Germany show signs of crumbllng, it® mlght

_he neccssary to make a hasty return to the’ Continent in 1942.

“There were uherefore two distinct and separate operatlons to be

" Dlanned.
R.A.F, Narr. ' Discussicns on the smaller of the two operations began in
"Phe Libération America’at the highest level when the C.C.S. 1n ‘consultation
of N,W.Europe" with the Pr651dent, considered a proposal that’a joint land and
Vol. II air operation to establish a bridgehead on the Continent would
P, 25-30. produce an air battle which would waste the G.A.F, and relieve
the Russians., lhlS proposition was made known to the Air

JeS M. 104 . Ministry on %1 March, 1942, It was examlned at some léngth but -

33 h2._ © . 1t was finally agreed that any attempt to' maintain a ‘permanent h

foothold with existing resources and prlor to a dec1s1ve break’
in German morale would be. unsuccessful, wasteful and prejudicial -
to” the’ success of Round-up. The possibility of ‘a diversitnary
opcratlon in the Pas 'de Calais area with the object of making
uermany cont1nuou5¢y employ her air forces in active operations;
and to cause protracted air fighting in an area advantageous

to our own forcés was then examined but by April, 1942, no
conclusions had been reached. By thht time the Russians were
already falling back before the fury of the German Spring
Offensive and the queotlon of lmmedlate asolstance became of
paramount importance.

(iv) The Marshall Plan

,-.-.).“.

In that month General Larshall and Mr. Harry Hopklns cmne‘

.A.F. Narr. . to London with the Memorandum on Offensive Operations in- ©

"The. leeratlon Western Europe which subsequently bccame knovn as the Marshall
of N.W. Europe" Plan.  Apart from 1ts intrinsic value as a Flan, this

VoleII. Pe33. Menorandwn'was paxtlcularly welcome to the British Government

- " as it clearly indicated that the American Government (despite
opposition from Admlral King and General’ McArthur) had

‘ . - /accepted
.SECRET * - - -
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accepted the‘ British view already approted in principle at the

~ Washington Conference that the main effort against the Axis,

should, in the first instance, be directed aga:.nst Germany

. rather than in the Pacific.

TbidePe 33- 3L

Ibid,.P. 36~40
and

D,0.(L42) 10th

meeting on .
Thelali2,

"

‘

Ce0sS. (42)97(0)
10. )+.L|-2. ot

RIA.F. .NarrO
"The Libkeration

of NwW. Europe"

Vol. II. P, 7’+"'
75

WoP.(42) 2'19.

The Marshall Plan was . based on the American conviction
that it was essential to invade France at an early date in order
to relieve Russia and prevent -all Europe from becoming a part
of the Axis system. The Outline Plan required-that all pre-
parations:for a major Allied Offensive be completed by
1 April, 1943. .At the same time the Americans advocated
immediate preparatlons for a more limited operation in 1942,
should the situation in Russia become desperate or should Germany
become cr:.t:.cally weakened in the interim.

Brltlsh react:.ons to the plan for a major offensive were
most favourable, with one important reservation: namely, that
concentration of Jjoint forces in this country must not be to the
neglect. of the Indian Ocean. Nothing must be done which might
so weaken us in that area as to enable Japan and Germany to effect
2 Jjunction. The C.I.G.S. was in doubt, however, as to the
proposed operations in 1942 on the grounds that, should Russia
weaken, Germany could easily deal with any force the Allies
could land at that stage and its loss would be highly dangerous
and prejudicial., This was indeed the general view which.emerged
from subsequent C.0.S5. and Defence. Committee discussions. ©Still,
all were agreed that it was vital to keep Russia in the field
and that Western BEurope was the most suitable theatre for a major
‘offensive. Plans for Round-up were to be concerted at once but
Sledgehammer must depend on the situation. in Russia. If she
was being beaten the Allies might be compelled to make the

. attempt to draw off German Forces from the Eastern Front.. If .

she succeeded in holding the enemy,they should try a limited
operation possibly before September, 19 in an attempt to - .
detach German Air Forces from the East. 1) ,

() Sledgehammer Abandoned

, Plannlng for both operat:.ons now went ahead but by the. end .
of April the Chiefs of Staff and the Combined Commanders were
agreed that Sledgehammer was not "a sound proposition of war,"

Three weeks later M. Molotov visited London to press for a

_'Second Front. . In the interview on 22 May, Mr. Churchill out-

lined Anglo~American strategy and emphasised the British view
that before attempting a landlng it was essential first to bring
on air battles and destroy the German Air ‘Power., M. Molotov
then crossed to America where he found opinion rather more
sympathetic.  Once again the Prime Minister and Chiefs of Staff
were forced to re-examine. their views at some length to convince

‘the United States that any such invasion in 1942, would be an

unjustified sacrifice.
/On

()

J

C.0.8. (42)103(0)
"~ (Pinal)
18. L4.42.

(1) The Chiefs of Staff also agreed that, in furtherafice of the
general aim,; a series of raiding operations should be
carried out during the summer of 1942 against enemy occup:.ed

" territory in order to contain Germen forces in the west.

" This policy was %o be coupled with an active air offensive
.over North West Furope, the C-in-C Fighter Command in

. consultation with the C-in-C Romber Command being charged
with the task of inflicting the greates possible wastage on
the German Air Force in the West. (See also Ch.16 Section
(X) and Chapter 22 Section (ii) .
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WM. (42)73rd ' On 11 June, 1942, the War Cabinet endorsed recommendations
Meeting made by the Prime Minister that, while preparations should go
11.6.42._;_ forward, Sledgehammer must depend not on a Russian failure but

on Russian successes and consequent German demoralisation. They
laid down the principles that there should be no landing on the
Continent in 1942 unless the Allies were prepared to stay there
and that there should be no substantial lendings in France
unless the Germans were demoralised by failure in Russia.

o R The Americans were far from convinced, however. In June
CCS. 27 & Mre. Churchill again visited Washington and at a Meeting at the

28th Meetings White House on 21 June, he and the President agreed that could a
on 19 & 20 -sound plan be devised and the difficulties be overcome neither

June 1942 & ° country would hesitate po put it into operation. = If despite
C0S.(42)189(®) every effort success seemed problematical, landings should be

29.6.42. made in French North Africa (Gymnast/Torch)as an alternative.(1)
P.M.Personal Further discussions in this country only confirmed the
Telegram " original view and on 8 July, 1942, the Prime Minister was con=
Ty 967/2  .° strained to telegraph the President that "No responsible British
8. 70 42 " Geperal, Admirdl or Air Marshal is prepared to recommend Sledge-

‘hammer = Gymndét is by far thé best chance of effecting relief to
the Russian Front in 1942 = here is the true' Second Fromt in 1942"

(Vi> Operﬁtion Torch

C.C.S. 23rd - The British decision créated consternation in the United
Meeting States and General Marshall, Mr, Harry Hopkins and Admiral King
22.7.42. and  came to London to consult., After a series of Meetings

CeCeSe 9L culminating in a Conference at No. 10 Downing Street on 22 July,
2he 7. 42, they finally agreed to abanfion Sledgehammer in favour of

. : operations in North Africa. This was confirmed"byfthe President
JSM.326 and  on 31st July, 1942, who ruled that Torch was %o be accepted as

W.i.(42)" . the main objective for 1942, and was to be mounted without delay.
104 Torch . . 7, . o ’
Annex. 329 "4l effort was now coricentrated on planning for Torch with
31, 7+ 42. Round-up on second priority.  Operations in North West Africa

N were finally launched on 8 November, 1942, and although planning

" "for Round-up. contimied intermittently, it soon became clear that
no real direction could be given to the Planners until the
implications of Torch had been appreciated anhd a new review made
of a possible threat of invasion in this country. - As a result
of operations in North Africa a serious postponement to the
Bolero(2) build-up had to be accepted and it was obvious that the

/hllies

(1) The importance of acquiring alternative Naval and Air bases in
North West Africa had long been recognised by the British.
Since November,1940, several attempts had been made to enlist
the support of General Weygand (French Delegate General in
North Africa) who remained conciliatory but non-committal.

- A force (Code-name Cymnest) was actually standing by for such
a landing in 1941, but the political situation in France grew
uneasy and finally, with the removal of the General from the
position of Delegate General, the matter was temporarily
dropped.

(For further details see A.H,B. Narrative on Operation Torch) e

(2) Bolero was the- code-name of the build-up of United States
Forces in the United Kingdom in preparation for Operation

Round=-up. )
L4
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Allles would not be able-to maintain two major combined operations
simultaneously. As one was already under way, further discussions
on Round~up seemed pointless. No: further decision as to the

. future direction of Allied strategy was made therefore untll the'“
SHCasablanca Conference in Jamary, 1943,

..(v11) Effect ‘on the Bomber Offens1ve

It was’ agalnst thls .somewhat 1ndef1n1te background that the

::IBomber Offensive in 1942 was being waged. It has been seen that,

in the British view, a successful landlng on the Continent was
dependent on a break in German morale, - In pursuance of this

policy, the bomber offensive in 1942 had as its primary aim the

‘weakening, by continuous attacks on a heavy scale, of the German
will and ability to continue the ware This was to be achleved

"Aby striking at the German war machine through the, civilian ..

.;ff‘populatlon and partlcularly the industrial workers.

.

As the Ru551ans began to fall back before the fury of the

'”,“German spring offensive this overall aim gained added and

.';flmmedlate importance; throwgh the need to give all: p0351b1e a331st-’,
. " dnece tc our hard-pressed Allies., It ‘was. hoped that in the face B

of a.contimious and increasing scale of attack the enemy would be' 5

T -forced to divert ‘men and materials to the’ defence of Germany which
" would otherwise have been available for the campaign against

Russia. At the same time, by giving priority to the attack of
aircraft industries and by Circus and other operation designed to
induce the enemy fighter's to combat, everything possible was done

... . to reduce the etrength of the G.A.F. and relieve the pressure on
B Ru351a. ' DA

By the autumn of 1942, the ‘prospects of an invasion of the

"iContlnent on the grand ‘scale in 1943 began to receed and attentlon‘

turned once again to the p0351b111ty of crushing German resistafice

'by & great combined bomber offensive from the United: Kingdom.

The changes in Allied strategy at that time and their effect on the"
conduct.of the bomber offen51(e from the United Kingdom will be" .
~ discussed in a later Chapter,\! ) B

In the meantime an examination
must be made of strategic bonbing policy at. the ‘beginning of this

f iperlod and the various reasons which led to the. deqlslon to! adopt
* ‘enemy 01v1llan morale as a prlmary objective for offensive
’ operatlons. tff :

(1) See Chapters 21 and 22.
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_CHAPTER 15

STRATEGIC BOMBING POLICY

(1) Introduction,

One of the most important outcomes of the Washington
Conference (December, 1941/January, 1942) was the acceptaQFe
by the American Chiefs of Staff of the British view that
despite the situation in the Pacific, Germany was the
prime enemy and that only the minimum effort required to
safeguard vital interests in other spheres should be
diverted from operations designed to undermine German
resistance in 1942, =~ At the same time it was acknowledged:
that the vital sea lines of commuhication must be safe-
guarded at all costs and this was to prove a very large
thorn in the side of the strategic bomber offensive,

More will be said about this later.

At the beginning of 1942, an "ever 1ncreaslng air
bombardment" of Germany was accepted by the Allies as an
essential prellmlnary to the contemplated re-entry into
the Continent of Europe and also as the only immediately

offensive weapon which could be brought to bear on
Germanyiin'support of Russia., These then were the two
main aims of the bombing offensive and the problem
immediately facing the Air Staff was how best to implement
that policy having regard to the limited capabilities of
the bomber force at that time and the necessity for making
the fullest use of Gee which was Just about to come into
service. -

Nevertheless, area bomblng and moralé are the keynotes
of this period and before examining the terms of the new
strategic bombing Directive, it will be advisable to trace
the main stages by which enemy civilian morale became
accepted as a primary objectiVe’Tor offensive bombing.

(1)':

- (i1) mmphasls on Moral

4s early as July; 19&1 the British Chiefs of Staff
had already accepted that the direct attack of enemy »:
civilian morale would prove a profitable offensive.

strategy once ‘Bomber Command had developed the welght and

concentration nécessary to make such attacks decisive. ,
This view had been included in a statement of future strategy
submitted to the Prime Minister before the Atlantic
Conference in August, 1941 which was used by the British
representatives as a brief for their discussions with -the .
United States Chiefs of Staff. In this statement, the
British Chief's of Staff had declared their conviction

that it was in bombing on a scale hitherto undreamed of that
the new weapon was to-be found on which would principally
depend the destruction of German economic life and morale,
They had allotted first priority to the heavy bomber

in production programmes because: -

/"OU.I‘ :

(1) For fuvther details of the early controversy over
morale bombing see Volume III Part II Chapters 1 = L.
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"Our policy at present is to concentrate upon targets
which aff'ect both the German transportation system
and civilian morale. As cur forces increase, we
intend to pass to a planned attack on German civilian
morale with the intensity and continuity which are
essential if a final break is to be produced.

It was evident at the time that this statement of policy
cos (41 ‘)231 (o) came as an I}nwelcgme‘: surprise.to the American Chiefs of Stafi_‘
Annex 1° wl:xo,_ip their official reply in October! 1941, exprs?ssed their
16 Oct. 1941, Misglvings at the "undue importance" which the British were

o attaching to the probability of success solely through the
employment of a bombing offensive, =~ Nor were they able to
accept that bombing offensives should be directed against
general civilian morale as opposed to specific and concrete
obJectJ.ves having a d:z.rect rela'blon to German military power,

P.b, Even the Prime M:Ln:l.ster was co"zcerned at the "unbounded

1.970/1 confidence" which was being shown in that form of attack.

7 Oct. 1941 While himself in favour of continued intensification of the
air effort against Germany he was realistic enough to accept
that: ‘

"he is an unwise man who thinks there is any certain
method of winning the war." 4

Nevertheless, the British Chiefs of Staff remained
convinced of the potential value of the bomber force as a war
COS(41)505 . winning weapon and, in November, 1941 reaffirmed their policy,
. They expressed grave concern at the failure of the American
Chief's of Staff to appreciate the dmportance of the bomber
 offensive which, in their opinion, could not be over-cmphasised.
‘While they appreciated that German civilian morale could not
"be broken with the existing strength of Bomber Command, they
plamied such a vast increase in the size of the force as
would, when all the new developments in prospect had matured,
enzble it to achieve deoisive results.

nlthough "ever increasing air bombardme'lt" was subsequently
accepted by both parties at the Washington Conference as one
of the methods designed to break German resistance, the
controversy over morale was by no means over and it might be
helpful to examire very briefly the main steps which had led
to its adoption by the Air Staff as a suitable objective for a

70//}‘7@)"‘9"]01? bombing offensive.

432, Prior to 1941 it had been L,enerally accepted that, quite
DeB<+0p. apart from humanitarian motlves, the attack of purely military
Foddor—Bomber  objectives was the right war-winning pollcy.?1) Although the
Polioy owd . ) ,
Blons—Yoleo . o /iupor tance

'LBnliJ.sh_Bémba.-ng(1) This view may well have been coloured by the pre-war

Bolies—56rs4dmpirh anxiety to avoid provoking the Gemansinto delivering a
"knock-out blow" at a time when the British could not
strike back immediately owing to their failure to achieve
air parity. - This had been a counsel of necessity in the
pre-war years which had culminated in the British doctrine
of legal and illegal bombing. The relevant Chapters of
Volume 1 of this series must be borne in mind therefore
when considering the arguments subsequently put forward
in favour of wmorale bombing. The German adoption of
"blitz " methods against Great Britain in 1940/41 had
clearly released His Majesty's Govermment from any
oblipgation to adnere to the various declarations they had
made condemning such methods as contrary to the principles
of Iqter’utional Law and notably the Hague Rules, Indeed
the Air Staff had held theumselves as technically freed from

S 46368/Vol.1 . their obligations in this respect as early as 16 October, 1939

Encl.1LA, "owing to German action in Poland".  Thereafter, they
admitted that expediency should be the sole cons:.deratlon.z

G.169087/15/11/50/30
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importance of a decline in morale was not underestimated, it
was believed that direct attack on the civilian population was
likely to strengthen rather than weaken the determination of
a people made angry by bombing, This was borne out by the
reactions in this country to the Battle of Britain.

The Germans, on the other hand, while publicly
proclaiming their adherence to the principle of attacking
nothing but military objectives, ?a? undoubtedly undertaken
"plitz" bombing for moral effect. 1 As a result, the
Air Staff intferred that they had in the past been too
prone to measure the stamina of the German people by that
of our own and in dcing so had failed to recognise that by
deliberately adopting a. "policy of frightfulness" the
German High Command had made an exactly similar mistake about
British morale, at the same time disclosing their own
particular weakness. This view was further supported by
reports from ground sources and P.0.%. interrogations which,
although undoubtedly unreliable and possibly stemming from
German propaganda designed to induce over-confidence in
this country, could not be entirely disregarded. A Paper
on Morale Bowmbing produced by the Inter-Services Research
Bureau in April 1942 analysed the sources of those reports
and concluded that while their veracity was certainly open to
question, the German people after going through a period of
strain had many reasons for depression but were probably
relieved by the assurance of German propaganda that the
worst was over and.that the Spring Offensive would see a
successful conclusion to the war with Russia. On those
grounds alone, it was presumed that a sudden resumption of
bombing on a severe scale would be particularly opportune and;

"by bringing home to the maximum nuwaber of German
civilians the utmost horrors of war it would provide
a thorough and complete solution to the problem of
countering the strengthening and unifying inf'luence
exerted. upon the Home Front by the German
preoccupation with the horrors which would follow
defeat and accompanying vengeance',

Clearly, from a post-war standpoint much of this was
wishful thinking but there seems no doubt that from the
middle of 1941 omwards there was considerable preoccupation
at all levels with the policy of the defeat of Germany by an
all-out attack on the morale of the civilian population.
This had been embodied in the Chiefs of Staff statement
that:

. /nas
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"as our forces increase, we intend to pass to a planned
attack on civilian morale with the intensity and
continuity which are essential if a final breakdown is
to be produced".:

Such a cleat statement of policy at a high level was
undoubtedly timely from the tactical point of view, coming as

it did when analyses of the results of British bombing of

German military targets in 1941 had shown it to be %%?ost
that,

side by side with those analyses, an examination was in

" progress of the effects of German bombing on this country.

This had shown that the indirect or incidental damage
resulting from bombs falling in a large industrial area
such as Coventry or Birmingham (through the general
dislocation of industrial life arising from damage to
dwelling houses, shops, utility services and transportation,
from resultant absenteeism and, in fact, from interference

_ with all that went to make up the general activity of the

community) had resulted in far more dislocation to industry
and reduction in output than the direct damage to the
plants themselves. As - a result of those combined findings,

_the Air Staff concluded that, in view of the known

limitations of the bomber force, and its inability at that
time to find and hit precise targets, it might well be more
economical and effective to attack the enemy war effort and,
simultaneously, his will or ability to continue the war by
focusing on the workers themselves rather than on the
factories or plant where they worked.

It is necessary, however, to draw attention to the fact
that at that time there appeared to be a certain looseness in
the interpretation of the term "morale".(2) On the one hand
it denoted the attack on a wide and heavy scale of the
civilian population of Germany regardless of, or at least
with only secondary consideration to, the intrinsic economic
value of objectives; on the other, the more limited but
economically effective attack of the heavily built-up areas
of major industrial towns with the aim of dislocating the
lives of the industrial workers and thereby reducing their
output to a level which would seriously affect and ultimately
bring about the collapse of the German war economy as a whole,

In an earlier "aide memoire" on Puture Strategy produced
in June 1941, emphasis was laid on the war of economy and
morale as a war on two fronts, each equally important and in
some ways interdevendent in that economic distress would
produce lowered morale while loss of spirit would increase
economic strain; independent in that men might. lose the will
to fight while the means still existed or, conversely, that
the resources might come to an end while courage remained high.
It is not so clear from the re-statement of future strategy
produced by the Chiefs of Staff for the Atlantic Conference
in July 1941, on which side the emphasis would lie. It is
true that they stated their intention of passing, when the
forces were available, to a planned attack on civilian morale
on such a scale as to bring about a complete collapse. But
they also stated their belief that if those methods were

/applied
(1) Chapter 6

(2) In this comnection it is worth noting that when
preparing their post-war reports the B.B.S.U. found it
necessary to state their own definition of the term "morale'.
Reference C.D. 1034.

)
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- applied on a vast scale, the German war economy and the will

of the people to resist would be so destroyed and the

fighting value and mobility of the armed forces so reduced
that a direct attack would once more become possible. It

is quite clear, however, that the Chiefs of Staff had accepted
that such a policy could not be fully implemented until,
either through American assistance or American intervention,
the scale of the bombing offensive could be very greatly in -
creased, i

In any event, -there is no doubt that, towards the end
of 1941 and in the early months of 1942, the emphasis in the
Alr Staff at least, was definitely on the anticipated
results from a war on German economy and morale Jjointly rather
than on civilian morale pure and simple.

During the latter end of 1941 and early 1942, everything
was concentrated on assessing the extent of the bombing
effort required to produce the necessary degree of
dislocation in the German industrial economy., The only -
definitive method by which that could be determined was by
an examination of the results of attacks on towns in this
country comparable with those believed to be of the same

 declisive importance to the war effort in'Germany. An

Index of Activity was accordingly prepared embracing the
general industrial and psychological aspects of the effect
of air raids since it was assume