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1, CHRONOLOGY
The major landmarks are marked K
ﬁ R
In general, the growth of the various training theatres is described
v only by the nmumber of S.7F.T.S's at work, Other types of school came
into existence in step with the S.F.T.S's, ‘but details of them have, as
a rule, been excluded. - -
™
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A.D.G,B, asked for more training to be given to twin
engined bomber pilots: existing school instruction was
seriously inadequate for them, ‘

Expansion Scheme A, which planned an increase from 74
to 114 squadrons to be completed by April, 1939.

Reorganisation of pilot training proposed by Air Commodore
Tedder, Civil schools to undertaké elementary training
and so enable serviee schools (Flying Training Schools)

to give fuller instruction during a ten-months course,

One F,T,S, reopened, meking 5 F.T.S.'s in all (one in

‘Egypt).
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- Formation of a single navigation shcool by amalgamating
* the existing navigation and.air pilotage schools proposed
© by Alr Commodore Tedder. - Long range bomber and maritime

pilots to be trained in navigation at the new school.

Reorganisation of pilot ﬁrainihg. vAlr Commodore Tedder's
proposals ‘(October 193k) modified by shortening the F.T.S,
course to nine monihs and the total perlod to one year,

Number of puplls at 7, T.9's 1ncreased by 256 (from 80 to 96)
because too few schools were open to produce enough pilots

~ for Eypan31on Scheme A.

- Expansion Scheme C, which planned an increase to 162 squade.

rons, or 1512 first line aircraft, to be completed by April,
1937.

A new F,T.S. opened, making.§ in all (one in Egypt).

- Reorganisation of pilot: training: the new sequence of
ab initio imstructionat Civil schools followed by service

tralnlng at F;T,8's introduced, The F,T.3. course of 9
months durstion was, however, to be .reduced temporarlly to

6 monfhs "durzng the-perlod of rapid expansion'

1-"‘ornh:—:.‘l::.on of a single navigation school: the proposals
wére revised to omit navigation training for long range
bomber pilots, since school facilities and instructors for
the mumbers required by Expansion Scheme C could not be

-afforded in the time allowed by that. scheme,

4Fonnatlon of a sPe01al school to. traln long range bomber”

pilots in T,E. flying, navmgatlon and night flying agreed
to be impracticable because facilities and instructors could

" not be afforded for the nmumbers 1nvolved in the time allowed

by Expansion Scheme C.

Ab initio training of regular pilots began at four civil
schools which had previously trained reservists,
Use at 7, T.8's of specially deS¢gned T.E. trainers proposed
by Air Commodore Tedder.

First "reorganised" F,T.S. course, i.e., one which followed
ab initio instruction at 'a civil school, begun, The course
was divided into two parts, flying (I.T. S, ) and military
flying ( A.T.S.), and the training of pilots specialised
accordlng to tnelr future employment.

A new F,T.S, opened, uaking 7 in all (one in Egypt). -
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School of Air Navigation formed to trein maritime (G.R.)
jiilots, squadron navigation.officers, and navigation specialists,

Air Observers School formed to train observers in armement
subjects only, (Observers were being introduced to replace
air gunners, who were ‘trained in squadrons,)

Two new F,T,S's opened, making 9 in all (one in Egypt).
Number of civil schools gw:ugab initio tra:.mng had. now
iricreased to 13.

Expansion Scheme F, which planned an increase to 1736
first line aircraft to be completed by April, 1937 except
for part of the bomber strength, which was to be completed
by April,1939.

A new F,T.8. opened making 10 in all (one in Egypt).

Reserves: a long-term scheme for the sPare-t:.me tralm.ng
of pilot reserves (the Volunteer Reserve) was agreed, and
also a short-term scheme for full-time training of pilot

reserves by one year's instruction in the regular (civil

school and F.T.S.) sequence. The short~temm scheme was

planned to start at the end of 1936, '

A new F.T.S. opened, making 11 in all (one in Egypt).
This was the full plamned provision for Schemes G end F,

Crewing: it was laid down that aircraft would, in generel,
carry one pilot and an observer, Maritime aircraft would
carry one pilot and a navigator (who might be a pilot or,

' eventually, a suitably trained observer),

Treining Overseas: establistment of P, T,S's overseas
advocated because congestion in the United Kingdom would

increase with exnan310n and Brltlan was . grom.ng vulnerable
to at caolc. .

Tra:.mng Cammand f‘ormed from Inland Area..

Reorgam.satlon of pllot tran ning oompleted and 2ll F,T.8's

working on I.T.S,- A,T,8, basis, _Pilot output about
1,500 per year,

‘Night flying training became a regular subject at F,T,S's,

Training Overseas: unofficial conversations about the
establishment of a F,T,8. in Canada,

T.E. trainer aircraft :Lntroduced at some F,T.S's, one third
of each course being trained on them. The aimrai‘t were
not specially designed trainers, but a maritime (G,R.)
service type, the Anson,

No,17 Group formed to control specislised maritime traine
ing units,
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A new armement training camp opened, making 4 in all,

Crewing: the general crewing of alrcreft was revised from
one pilot and an observer to two pilots and no observer,
though same bombers continued with one pilot and an

" observer, As a result, increased numbers of pilots were

wanted and the possivility of lengthening the F.T.S. course
to 9 months after the first stage (ending in March 1937)
of Expansion Scheme I' disappeared.

Reserves: the increased pilot output required by this
change in crewing made it difficult to find room at
P.T.8's for the full-time “"one~year" reservist, and the
scheme practically disappeared.

The mumber of "s,n" qualified Pllotu in bomber squadrons
was increased,

A new armament training cemp opened, wmaking 5 in all,

Since the S. of A.N. could not handle the whole number
of pilots to whom "s.n" training was to be glven, the
training of pilots to the roughly equivalent civil 2nd
Class Navigator standard was begun at a civil school.

Reserves: Treasury approval given for the flying (aerodrome
centre) side of the Volunteer Reserve, V.R. training was
done partly at towrn centres (ground instruction) and
partly at aerodrome centres.

The system of training air gunners in squadrons was
acknowledged to be unsatisfactory, It could not,

however, be replaced by school training because the
output rcqulred (900 per year) appeared formidable,

Training Command recormended that the Command should be
divided into two, one part dealing with f‘lyinO training,
No action was taken.

Training Overseas: +the proposal of establishing a ¥,T,8S,
in Canada "regarded as dead",

Observersi one month's elementary navigation training
added to the two months armament training already given
at the Alir Observers School, because the navigating of
bamber aircraft crewed with one pilot and an observer
made it necessary to have navigation-trained observers.
A new armement training cemp opened, making 6 in all,
Centralised (squadron) meintenance introduced at F.T.S's,

Reserves: the first V.R. aerodrome centres began work,

Expenhnental course in astro-navigation held at the
Se. of AN,

Navigation tralnlné of pilots extended to a second civil
school,

/September
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A new ammament training camp opened, making 7 in all.

Astro-navigation approved as a service method and astro.
training begun in bomber squadrons,

Observers: ruling given that observers must be fully
treined (i.e. by 2 3 months course) in navigation because
a lower standard did not fit them to navigate the long
range aircraft in which they were carried, Also ruled
that some observers must be recruited by direct entry
from civil life, since the mumbers required by Scheme F
could not otherwise be obtained.

Training Overseas: " project of putting a R, T.S, in India
(which had beer under review for some months) abandoned.

The Superintendent of Reserve's H.Q., which controlled

civil schools and V,R, aerodrome centres, was renamed
No.26 Group.

)
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Jamuary - May

1938 -

January . - 18 V,R. aerodrome centres in operation, and service types
of aircraft (Hort and Audax) beginning to be used for
VeR. training,

Link Trainers coming into use at F.T,S's

February Bomber Command drew attention to the backwardness of
: cmenent training and the poor efficiency of air gunners,

The Armament Group was renamed No,25.
Central Examination Board sct up,

March Reserves: the training of observers and wireless operauors
in the Voluntecr Reserve was approved.

April & dangerous shortage of regular and reserve alr crew was

shown to exist.

Eight additional Flying Training Schools were required for
the further expansion (Scheme L) being planned, but only
four could be opened without scriously dislocating the
first line by the number of instructors to be found.

Training Overseas: It was proposed that three of the
additional F.T.S's required should be Canadian schools,
run by Canada, and training R.A.F., pupils,

Navigation: it had been decided that all pilots should

be trained to "s.n" standard, and more navigation training
capacity was required, The training of maritime pilots
was transferred to a newly formed School of G.R. from

the 5, of A,N, in order %o make more room there, and the
use of six civil schools as well was planned.,  The short-
age of crews, however, made it more urgent to train ‘
observers, and so four of the civil schools were to be put
on observer instead of pilot training, As a result, only
bamber pilots were to be trained to "s.n" standard.

Holf the pilots of long range circraft were also to be
tralned in astro., navigation :

The first specially designed S,E. trainer, the Don,
proved unsatisfactory,

Armmeanent Training Camps renmmed Armement Training Stations,

May ExpansionScheme L, which plammed an increase to 2387 first
line aircraft to be completed by April 1940,

Crewing: the general crewing of bomber and maritime
alrcraft was revised to include an observer as well as

two pilots. A&s a result, the mumber of observers
required increased sharply.

Training Overseas: Canada was asked unofficially to train
for the R.A.F. in Canadian schools. The request was
refused by the Canadian Govermment,

A new armement training station opened, making 8 in all,

/June
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June ~ September,

Reorganisation of pilot training: the sequence intro-
duced in 1935, i.e. ab initio training at civil schools
followed by the F.T.S. course, was deemed successful
and confirmed as the permanenet system.

Operational training: Flying Training Schools were

found to turn pilots out at too low a standard to 7™~
enable them to handle the newer types of first line
aircraft satisfactorily. A good deal of additional
instruction therefore had to be done by squadrons, and
it was considered that an additional "interim" stage

of training was required,particularly for bomber pilots.

Observers: the full training of observers in navigation
was begun at a temporary school improvised by using
two first line squadrons.

"Reserves: it was decided to increase the number of

V.R. aerodrome centres from 22 to 58,

Training Overseas: after pressure in the Canadian
parliament, the Canadian Govermment stated that R,A.F.
pilots might be trained in Canadian schools.

The'first sPecially designed T.E, trainer, the Oxford,
introduced at F,T.S's

Observers: introduction of direct entry recruiting,
Rate of intake planned as 480 per year.

Observers: full training in navigation started at
two civil schools.,

Crewing: all flying. crews established full time for
flying duties. Non-pilot air crew had previously

been employed part time on flying and part time on
ground trades, There were not enough men in the ground
trades, however, 1o enable all z2ir crew to be released
for full time {lying duties.,

War training: lack of training aircraft would have
prevented any but the most modest increase in the
size of the training orgenisation to meet war require- e
ments had war broken out., Only nine of the eleven .
P, T.8's could have been brought up to their planned war-
time size, and only five undersized schools for other
alr crew opened,
Two more civil schools began the navigation training
of observers, making 4 in all, .Two other civil
navigation schools were training pilots.

J
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Operatiorsl training: it was decided to start Group Pools

for giving "interim" training after pilots left the
F.T.S's and also for giving advanced training to Volun-
teer Reservists, In war-time Group Pools iere planned
to cambine interin training with the holding of casualty
replacements, nability to find aircrait or staff for
them, however, would prevent thelr provision for a
considerable time.

Training Overseas: It was decided to establish further
Mying Training Schools sbroad., It had become clear
that Canada would not undertake any early or large scalc
training of R.A.F. pupils.

One armament training stotion was converted to a school
for the armement training of observers, making the total

© of ammament training stations 7. The temporary

navigation training school for observers was closed.
29 V,R. aerodrome centres were in operation,
Observers: rate of direct entry recruiting increased
t0 1920 per year to provide the mumbers required by
revised crewing (May 1938).

4 new P,T.S. opened, meking 12 in all (one in Egypt).

An edditional Group, No,21, formed to control F,T.S!'s.
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1939
Jarmmary - May

Operational training: one Group Pool, to serve the flghter
squadrons of No.,l1l Group, opened,

The first specially designed S.E. ﬁrainer, the Harvard,
introduced at F,T,S's.

Two more civil schools began the navigation training of
observers making 6 in all, Two other ciyil schools train-
ing pllots.

Banber Command pressed for more F,T.8. training in bad weather
flying, but it was found impossible for lack of time during
the course and lack of wireless at the schools,

Observers: the recruiting of direct entry observers proved
smaller than the requirements, and training plans had to be
curtailed,

Crewing: a scheme for the progressive training of air crew,
first as wireless operator air gunners, and later as observers,
was introduced,

Specialisation of pilot training at F.T.S's standardised in
two forms - Group I (S.B.) and Group II (T.E.).

Reserve Command, which replaced No.26 Group, was formed to
control civil schools and V,R. aserodrome centres,

Operational training: a non-mobilisable bomber squadron
began to give "interim", or Group Pool, training to bamber
pilots, 4

Bomber Command urged that air gumnery training should be done
at schools and its standard raised considerably.,

A new F,T,3. opened, making 13 in all (one in Egypt).

Proposed that Flying Personnel Reception Depots should be
opened in war-time to hold recruits until the flying schools
had room to absorb them,

Training Overseas: Canada agreed to train 50 R.A.F. pilots
per year (beginning in September, 1939) in Canadian schools.

A new ¥, 7.8, opened, making 14 in all (one in Egypt)., Two
more armanent training stations converted to schools for the
amament training of observers, reducing the number of arma-
ment training stations to 5,

Two more non=mobilisable bomber squadrons began interim
training, naking 3 in all,

32 V,R, aerodrome centres were in operation,

Navigation: observers were made responsible for the navigation
of aircraft, and it was planned to shorten the navigation
course given to bomber pilots from 10 weeks to 6 in August
1939, Observers were to be trained in astro, navigation.

Reserves: a continuocus-service period of training for V,R.
observers and air gunners, staring in September, 1939, was
planned,

)
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May - September

Treining Overseas: it was decided to start a F,T.S, in
Kenya.

A new T,T.S, opened, meking 15 in all (one in Egypt).

Two F.T.8's were training for the P.A.A. leaving 13 whose
output went to the R,A.F.

. The number of civil schools giving ab initio training to
reguler pupils was now 19,

Expandlon of pilot training: it was decided to increase
the size of F,T,S's by 2%k (from 96 to 120 pupils per
school) in September 1939, because a shoriage of pilots
was foreseen, The expansion was however contingent on
enough trainer aircraft being available,

A new armement training station was opened, making 6 in all,

Six more non-mobilisable bomber squadrons began interim
training, making 9 in all,

Training Overseas: Southern Rhodesia, which had formed and
trained its own air unit, offeréd to go on with pilot
tra:c_mng » and suggested se’btlng up a Flying Tra:.*m.ng School
in Southern Rhodesia,

Decision to pursue a proposal that a Flylng Training School
might be establlshed in France,

Armeament: the oontrol and co-ordination of armament
development and armament training was considered unsatis-
Tactory, and a suggestion made that an Armement Directorate
should be set wup,

Operational training: the amount of interim training
required by bomber pilots defined as a (peace-time) course
of 1k weeks, with 62-80 hours flying.

Armament: 1t was decided to start school training for air

. gunners and establish a Central Gunnery School to raise

the standard of gummery, Making these changes, however,
was llkely to be delayed by lack of airecraft.

Decision that Flying Persormel Reception Depots should be
established.

46 V,R, aerodrome centres were in operation.

Changes to war-time training, All F,T,S's (renamed '
S.F.T.8's) shortened courses from 6 months to 16 weeks, and
increased in size to 120 pupils, followed by a further
gr'adual increase to 160, Cramwell was converted to a
S.F,T.S., making 16 in all (one in Iraqg). All except 19
of the civil schools doing ab initio pilot training and V.R.
centres were closed. Armament training stations (1nclud:1.ng
those ‘training observers) were converted to schools for
observers and air gumners, and renamed Air Observer Schools:
four of the ammament training stations were closed, and the
nimber of Air Observer Schools was thus 7; their work was
restricted by shortage of aircraft and equipment,

Navigation courses for bomber pilots generally came to an
end, The navigation training of observers at civil selools
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wos continued and there were 10 of these schools, naued
&ir Obscrver Navigation Schools, at work,

Target for war-time cxpansion., The annual output fram
training requircd when the first line had becn increased
to its war-time maximum was estimated at 20,000 pilots and
CIews per year, This output was recopgnised to be too big
for the United Kingdam unaided by the Daminions.

Daminion-reinforccuent, It was proposed that the training
of Canadians, Audtralians, and New Zealanders for Dominiom
Alr Porce reinforcement of the R.A,F. should be rationalised
and concentrated in Canada,

Operatiohal training, The mumber of squadrons giving
interin training for bombers was increased to 15, They
were organised as 9 Group Pools, and put under the control
of a specialist Group., The war-time length of course for
bambers was fixed at 6 wecks (55 - 60 hours flying),

Training Overseas: the French Goverrment agreed to the
establislment of a R,A.F. school in France,

Flying Personnel Reception Depots were started and renaned
Initial Training Wings, 3 were in operation, under the
control of a specialist Group.

The S.F.T.3. in Egypt moved to Irag,

Dominion training: the Riverdale Mission from U.K., began
discussions with Canada, Australia, and New Zealand in
Ottawa,

Operational training: Group Pool capacity was reviewed
and found too small to give full training either to the
S.F.T.S, output or to the estimated requirement for
casuvalty replacement.

Observers: the amount of navigation training to be given
was increased, but the A,0,N,S's found difficulty in
giving it becouse of war-tine restrictions,

Armament: the suggestion of an Armement Camend to improve
co=ordination and control was made,

One S,F.T.S. closed, meking 15 in all {one in Iraq).

A second fighter Group Pool, to serve No,12 Group, was
opened, Both fighter Groups Pools were limited by lack
of newer types of aircraft, and fighter squadrons largely
did their own operational ‘training,

)
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Novanber - Deceamber

Doninion training: Australia and New Zealand decided to
do most of their training at home, and their delegations
left Ottawa, '

Navigation: the standard of training, at the S, of 4A.N.
and at civil schools, wag reviewed and found unsatis-
factory, nainly because of war-time restrictions., The
teaching of astro, navigation was viriuslly impossible.

Operational training: a Coastal Command Pool was opened
for maritine pilots,

Amoment: the Central Gunnery School was opened, but
confined to the training of Gumnery Leaders.

Training Overseas. 4 treining ares in France was
allotted to the R.AF, It was agreed that three S,F,T.S's
should be estabilished in Southern Rhodesia,

iir Observer Schools rensmed Bambing and Gumnery Schools.
Adr gunner courses lengthencd from 4 to 6 weeks,

Daminion Yraining: negotiaiions with Canada concluded
and Ottawa Agreenent signed, Canada to train Canadians,
a pronortion of Australiansg and New Zealanders, and a
token nmumber of R,4.F. pupils., Australia to train
fustralians, New Zegaland to train New Zealanders. The
United Kingdom to provide practically all the aircraft,
The whole arrengeient was named the Enpire Adr Treining
Schene, -~ It was to be built up to its full size by mid-

1942, and was théen to consist of 25 8,F,T,3's (16 in

Cenada, 7 in iustralis, 2 in New Zealand) with other
schools, and be capable of producing 11,000 pilots and
17,000 other air crew per year, United Kingdom Alr
Liaison Mission set up in Ottawa.

Training Overseas: South sifrica planned to esxpand train-

. ing for .the S.i.lF.,end offered part of the future en-

larged South Africen school capacity for training R,AF.
pupills,

Operntional training: 1t was decided that Group Pools
should bring their pupils fully up to operational
standard, that they should be renamned Operational Train-
ing Units, and that the mmber of aircraft devoted to
operavional training should be increased,

'Lengthening of courses: $,F.T.S8, courses were lengthened

to 20 weeks, B,F.T.S, (i.e, civil schools on ab initio
pilot training) to 10, A.0.N.S. from 12 to 16, and B &
G.S. (obscrvers! ameament) from 6 to 8,

Specilalization of schools: Training Command proposed -
that S,F.T.S's should specialise entirely on either

Group I or Group II (i.e, S.BE. or T.E.) training in order
that the armament training visit to a B, & G.S. nmight '
be drovped and increased attention glven to night and
instrument flying,
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Jamary Dominion training: IEmpire Air Training Scheme Committee set
up in the Air Ministry,

Navigation: Bamber Commend asked for all bomber pilots to
be given navigation training because observers were not
capable of navigating accurately  enough.,

Synthetic training: a Crew Training School was set up by
No.5 Group,

Civilian instructors at Z.F.T.S's and A.0.N,S's were
mobilised,

Armament ’draining visits by S,F.T.S. Group II pupils
came to an end, '

- February ' Crewing: the aohexﬁe-for progresgive training of air crew
- (Pebruary 1939) was dropped,

Operational tour: it was suggested that a scheme for the
regular relief of war-weary air crew should be introduced,
but no general rule was made, :

Fighter Group Pools renamed 0.T,U's but no‘t increased
in aircraft strenggh,

Night flying at S.F.T.S's restricted by lack of relief
landing grounds,

The I.T.W's (total now 4) were crowded with men waiting
for entry to flying training,

March ¥ frainer aircraft: it was forecast that the supply of
trainers would be inadequate in 1941 and 1942 for the
planned expansion of R.,A.F, and Dominion training, -

Navigation: it was decided . by a conference that all
bamber. pilots should be trained in havigation,

- The Coastai Pool was renamed an 0,T.U,, but was drastic-
ally restricted by airfield unserviceability.

E.F,T.S. capacity was increased, to reliecve crowding
at I,T,Ws, and advanced elementary training begun,

The B, & G, Schools were severely handicapped by lack of 7~
aircraft,

. Synthetic training: Coumittee for Simula"cion of Air
Training on the Ground formed,

April E:ﬁpire AirTraining Schemne: preliminary ground instruction
' of the first recruits started in Canada, Australia, and
New Zealand on 29th April.

Navigation: the conference decision of March 1940 was
reversed, Observers were to remain responsible Tor mawv-
igation, and the standard of their training was to be 7~
raised, ‘

Shortening of courses: S.F,T.S. courses were reduced to
16 weeks, E.F.T.S. to 18, A.O.N.S, to 12, and B. & G,S. to
6 (observers) and 4 (a:.r gunners) ,
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Bomber Group Pools were renamed 0,T,U's, and their

- strength of aircraft bega.n to .increase, There were 8

Bomber 0,T, U’s.

Synthet:.c tralm.ng $he Cammittee for Simulation of Air
Training on the Ground was renamed the Synthetic Training
Committee. .

A shortage of f‘ighter«pilots appearéd.

An embargo was put on the sending of aircraft and
instructors out of the United Kingdom.

Bmpire Air Training Scheme: flying training began in
Canada, Australia, and New Zealand, The scheme's pro=-
gress in Canada received Canadian criticism for slowness,
and an accelerated plan for Canada was drawn up. The
accelerated plan could not, however, be put into practice
because of the embargc on send:mg the necessary aircraft
from the United K:Lngdmn

Training Overseas. Flying training began in Southernm N
Rhodesia, The Brooke—Popham Mission from U,K. began
discussions in South Africa,

Operational training, It was decided that the Fighter
0.T,U's should forthwith be made capable of dealing with
the whole flow of replacements to Fighter Command, which
was still relying almost wholly on operational training
by squadrons, The existing Bomber 0,T.U., organisation
was found to be inadequate for first line requirements,
and it was decided to form two more 0,T.U's, making 10
Bomber O0,T,U's in all, and bring all Bomber 0.T.U's to

- full strength in aircraft,

Training and Reserve Commands were merged and redivided
into Flying Training and Technical Training Commands,
The specialisation of flying instructors on S.E. or T.E,
aircraft was introduced: the flying instructor (C.F.S.)
course lasted 5 weeks,

I.T.W!'s began to take direct entries from civil life
(they had previously handled reservists),

Shortening of courses and specialisation of schools.

To obtain a greater output of pilots S.F.T.S. courses
were shortened to 12 weeks for Group I and 14 weeks for
Group II, and the specialisation of schools on Group I
or Group II training (which facilitated the shortening of

courses) begun,  (the First Revise of pilot training),

Operational training, . It was decided that 0,T.U's should,
as a general rule, be in the United Kingdom in order to
reinforce the first line if required. To increase

the output of fighter pilots a third Fighter 0.T.U. was

. opened and the course reduced from 4 weeks to 2. The

Fighter 0,T.U's were still limited by having few first
line types of aircraft,

Training over_'séas: the "Van-Brookham" agreement for the
Jjoint develoment of‘ training in South Africa was signed.

Eupire Air Training Scheme: the manufacture of T.B, and
crew trainers (Ansons) in Canada was planned because of
the/ embargo on export from the United Kingdom.
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June ' Production in Canada, however, could not be effective

(Contd, ) for at least a year,

United States: the United Kingdom made an unofficial
approach on the possibility of training R,A.F. pupils
in the U,S,A., but was told that it "would be better"
to train in Canada,

The navigation course at A,0.N,3,'s (for observers) ~
was lengthened to 15 weeks (80 hours flying). -
The air gumners! course at B. & G.S's was temporarily
shortened from L. to 3 weeks because large mmbers were

waiting for training and the schools! facilities were

limited,

Ty ¥ Adir Member for Training created,

Empire Air Training Scheme, S,F,T.S, training under
the scheme began in Canada, Australia, and New Zealarnd,
The embargo on export of aircraft from the United
Kingdom was lifted, and the Canadian accelerated plan
put in hand, .

®  Training overseas, The first Rhodesian S,F.T.S. began
training, It was agreed that 14 R.A,F. schools (includ-
ing 8 S.F.T.S's) should be accamodated in Canada, and
that 3 R.AF. navigation schools should be accommod.ated
in South Africa,

Operatianal training: the Coastal 0.T.U, course was
shortened to 2-3 weeks in order to provide an adequate
flow of crews, The course had previously been 6 weeks,
nominally, but in fact the 0.T,U., had been chiefly
engaged on converting pilots to new types.

Instructors: the specialised training of E.F.T.S.
instructors, by a 4 week course, began, and a (Supple-
mentary) Flying Instructors School was opened for the
work, Same E,F.T,S. instructors had previously been
trained at the E,F.T.S's,

One B, & G.S. was closed, meking the total 6,

The number of A,0.N.S's, by closing and amalgama’c:.on, :
had now been reduced to 6. ~

The I,T,W, course, beceuse of the demand for men for
pilot traini 1g, was temporarily shortened from 8 weeks
to 6,

August ™ Increase of pilot output. Group I S.F.T.S, courses

) were shortened to the same duration as Group I (12
weeks) , Bomber and Coastal 0.T,V, courses being
correspondingly lengthened by 2 weeks to deal with the
instruction displaced fram S.F.T.S's, (The Second

Revise of pilot treining), As an experiment, work
at some S.F,T.S's was intensified by handling 2% ~
more pupils with no increase of instructors or aircraft, —

Operational training., The heavy demand for fighter
pilots was too much for the three Fighter 0,T,U's ..
although their airxeft strength was inoreased, and the
Stablilisation Scheme of using first line squadrons
for training was introduced,
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195 squadrons were employed on operational training to
supplement the 0.T,U's. The Fighter 0,T.U's were re~-
organised so that each trained on only one type of air-
craft,

It was suggested that 0,T.U's be formed in the-Middle East,

Training overseas, One 8,F.T.S. (training for the P, A.A.)
began to be transferred from the United Kingdom to -
Gannde., making the mmber of S.F.T.S's in the UK. 13
(one training for the F.A. Ad)y Elenentary training
under the Jjoint "Van-Brookhem' scheme began in South . ..
Africa.

United States., A scheme for training R.A,F. pupils in
United States civil schools was worked out in Washington,
but was held up because of its dollar cost and lack of
trainer aircraft.

Instructors. = Large numbers of pilots were required for
duty as instructors, and the full nmumbers could not be met
from experienced men without serious dislocation of the
first line. It was decided that half the flying instruc—
tors required should be drawn from pilots who had just
canpleted their S.F.T.3. training,

A statistical and forecasting staff (T.P.) for plannlng
training was established.,

Increase of pilot output., A1l S.F.T.S. courses, both
Group I and Group II, were shortened to 10 weeks, the
S.F, 1.8, flying time being reduced to 72 hours.,  All
0.T.U. courses were (when pilots who had been given this
shorter S.F.T.8, training reached them) to be lengthened
by twvo weeks to deal with the instruction displaced,

The military flying (4.T.S,) part of S,F,T.S. training
disappeared, (The Third Revise of pilot training),
Intensification of work at R.A.F. S.P.T.S's by overbearing
2% of pupils, thus meking the pupil population 200
instead of 160 became general. The specialisation of
R,AF, S,P.T. S's on elther Group I or Group II training
was completed, o

Experiments were begun in training pupils, after their
ab initio instruction at E,F,T.S's, on operational types
of aircraft at Bamber 0.T.U's instead of on trainer types
at 8., F.T,S's, ~

Training overseas, One navigation school and one 8., of
G.R. began to move from the United Kingdom tc South Africa.
One navigation school began o move from the United XKing-
dam to Canada, Reinforcements of R,A.F. staff and
instructors for one S,F.T.S. reached South Africa.

Trainer aircraft. It was decided to use a type (the
Botha) which had been found unsuitable for operational
work as an armament trainer, (It was later decided to
use it also as a navigation trainer),

A second school for training flying instructors was
opened. It was at first called No.2 F,I1.S., and later
renamed No, 2 C,F.S,
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Operational training.,  Bamber 0,T,U, courses were lengthened,

' because of the Second Revise, to 8 weeks. It was decided

to defer the establishment of O0,T,U's in the Middle East
because all the aircraft there were needed for the first
line,

Eapire Lir Training Scheme. Canada agreed to introduce a
Third Revise coursc of 72 days at S.,F.7.S's, but kept the
size of schools unchanged at 160 pupils for lack of aircraft.
Troining overseas, A British iir Liaison Mission was sent ffﬁ
to South Africa, The 8.F.T.8, course in Southern Rhodesia

was shortened to 1l weeks and the size of schpols increased

to 200 pupils,

A slight increase in the amount of night flying instruction
at UK, S,F.T.8's resulted from the introduction of hooded
flares., Experiments werc made with synthetic (sodium)
day~-night flying.

A second 5,F,T.8, began to nove froam the United Kingdom to
Canada, leaving 12 (one treining for the F.A.A.) in the
united Kingdanm, :

A second navigation school began to move from the United
Kingdon to South Africa,

The second Rhodesian S,F,7.3, began training, A second
Coastal 0,T.U. was opened. A second (S) F. 1S, for
elementary flying instructors was opened,

University Alr Squadrons were restarted.

Trainer aircrafs, Serious difficulty was being caused
to the expansion of training by severe shortage of trainers,
Bombing reduced the production of T.E. trainers,

Operational training,  Bamber 0,T.U. course lengthened

".to 10 weeks (85~90 hours) as a consequence of the Third

Revise, although Bomber Command considered more than 8
weeks umnecessary. Fighter 0.T.U. course lengthened
to 4 weeks, The Middle East Reserve Pool became a
micleus for future 0,T.U., development,

Canada, The Canadian Covermment offered to expand the
training organisation in the Daminion beyond what was
already plamned,  All the first output of Canadian
E.4,T.S. pilots had to be "ploughed back" as instructors
for the scheme's later schools, ‘

United States, Refresher training of Anerican citizens fﬂﬁ
who volunteered to serve in the Eagle squadron began at
three civil schools.
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December ¥ Empire Air Training Schene, In Conada 8 S.7.T.S's were

open (the accelerated programae), though they were restrict-
ed by lack of aircraft and hanpered by shortage of spares,
In fustralia 2 8,F,T.S's were working on 16-week courses
with 200 pupils each (Australia also had a third S.F.T.S.
training pilots for home defence), In New Zealand 3
S.F.7.8's (equivalent to two of standard size) were working
on 12-week courses, and New Zealand's share in the Empire
Alr Training Scheme was at its full planned size.

Operational training, IFighter 0,T.U. course lengthened
to 6 weeks as a consequence of the Third Revise, A

- night fighter 0,T.U, was opened, meking 4 Fighter 0,T.U's
(one night) in all, A Specialist Group was formed to
control Fighter 0,T,U's. '

Instructors. It was decided to train air crew (observers
and air gumners) as amement instructors. The bulk of
the men trained as instructors had just finished their own
school training.

One 3, of G.R. begen to move from the United Kingdaa %o
Canada., :

The first "Van-Brookham" S,F,T.S, in South Africa was at
work, '

A third Coastal 0.7T.U, was opened,

8 I,T7.W.'s and 2 Reception Centres were open in the
United Kingdcm,

The withdrawal of experienced pilots from Banber Commaend
for training as instructors was stopped.
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® Operational training, The Bomber 0.T,U's were found to
be incapable of producing enough crews for the expansion
of the bomber first line plamned during 1941.

Instructors, It was evident that most »ilots were
reluctant to exchange operational work for instructing,

Instruent flying. The instruction given at S,F,T.S's
was inadequate for operational work,

Canada, A new R,AF, S.P,T.S. started work, making the
mmber of R.A,F, S,F.T.S's in Canada 3 (one training for
the F.ioh.), ‘ '

South Africa. It was agreed that the R.AF, S.F.T.S.
planned for Kenya should be established in South Africa,

4 new Fighter 0,T.U., was opened, making 5 (one night)
in all, o
The number of University Air Squadrons was increased.

'Operétional training., The Fighter 0.T.U's were still
incapable of producing pilots in the numbers required,
-and training in squadrons had to continue,

Trainer aircrafi, Experiments were begun in using

Hurricanes in place of trainers for part of the S.F.T.S.

(s,E.) course, The results of using owerational
bomber types in place of trainers (September 1940) were
not considered successful, 4

Observers, An experiment in combining the armament
and navigation trainiig of observers ot one school was
begun.,

Alrfields, S.P.T.S. training in the United Kingdom was
seriously handicapped by weather and its effect on grass
airfields. Operational airfields were used temporarily.

A Personnel Reception Centre for air crew trained
overseas was established.
The Alr Troining Corps was formed,

aireraft (which would be supplied under Lend-Lease)

for use in civil schools training R.A.F, pupils, and the

scheme for Six All-Through schools (August 1940) began
to go anead, Proposals were made for getting up R.A.F.

S.F.T.S's in the U.S8.A., in addition to the civil schools.

The training of R,A.¥. observers in the U,S.A, began.

Operational training, The length of the Bomber 0,T.U,
course was agreed at 8 weeks (55-60 hours flying).

Instructors, The "operational tour", after which air

crew were relieved from first line work, was introduced,
but the flow of men relieved was almost entirely absorbed

by operational training,

One new R,A,F. S.7,T.S. started work in Canada, making

the total of R.A.F. S.7.T.S's there 4 (one training for
the F.4.,A.). Two new Bomber 0.T,U's opened, making 12

in all,

ol
nsgruc

Instrument flying, It decided <l .B. ind
gﬁgu n%gog§r¥1g§ ev9r§ g%fot?glbggiél E.E.Bséﬁogf?lnlng

United States. The U.S.QAnny agreed to release trainer

()
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March Three new Fighter 0. T U's opened, making 8 in all
(Contd.) (one night).
The Flying Boat Tra1n1ng Squadron was converted into
a Coastal 0.T.U., making 4 in all, but its work was
limited by lack of aircraft.
Two 0.T,U. nuclel were formed in the Middle East,
making 3 in all,
April ® United States., The "Arnold Scheme" of training R.A.F.
’ pupils in U.S. Ammy schools was offered and accepted.
® Operational training,  The Bomber 0.T,U. course at
Wellington and Whitley units was shortened to 6 weeks in
order to increase the output of bamber crews.
One new Bomber O,T,U. opened, making 12 in all.,
13 E.A.T.S. S.F.T.3's were now open in Canada.
A new R.A.F. B, & G.S. was started in Canada.
‘The U.K, capacity for training flying instructors
was increased. .
A Navigation Syntheulc Training Development Unit was
established,
May ¥ (Canada, It was agreed that R.,A,F. and E,A,T,S.

‘ schools in Canada should work on the same basis and be
interchangeable, 6 more R.A,F, S.F,T.S's, in addition
to the 14 schools agreed in July 1940 were to be estab-
lished in Canada .

#® United States. The "Towers Scheme" of training R.A.F.
pupils in U.S., Navy Schools was offered and accepted.
Increase of pilot output. A method of more intensive
working at S.F,T.S's, by means of a shift system, was
proposed,

Instructors. Courses at the C.7.S. were storted to
train flying instructors for 0,T.U's,
The third S,F.T,S. in Southern Rhodesia opened.
Two new Bomber 0,T,U's opened, making 15 in all (of
which one was training for the Middle East).
A new night fighter 0.T.U, opened, making 9 Fighter
0.T.U's in a1l (two nlght)
The uge of Hurricanes at S,B, S.F.T.S's in U.K, was
extended.
No.L S.F.T.S. became operatlonal to quell a revolt in
Iraq,
June, ® Increase of pilot output.  Work at United Kingdom

S.P.T.S's was intensified by increasing the number
of pupils at T.E. schools to 240 and starting a shift
system experiment with 288 pupils, at one T.E. school,

¥ United States. Tralnlng of R.A.P, puplls began at
the six civil schools (B.F.T.S8's) and in U.S, Army
schools (Arnold Scheme) .

* " South Africa, A revised agreement for joint training
was signed which fused the "Van-Brookham" and R.A.F.
schools into a single organisation.
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Operational training, AnQ,TU. was formed in Canada
40 train on Hudsons, but was handicapped by unsuit-
‘able staff and lack of facilities, and the instruction
given was unsatisfactory for a considerable time,

Reports on air crew trained overseas, It was
found difficult to give satisfactory replies to
requests from Canada and South Africa for reports
on air crew trained in these theatres,

Preliminary training, An Alr Crew Reception Centre
was formed in the United Kingdom to accept and
classify recruits for air crew training,

Two B, & G, Schools in the U,K, irere converted to
combined armament and navigation training of observers,
and renamed A:Lr Observers Schools, meking 3 A.0.S's

in all,

The U.K, air gunner course was temporarily shortened
from 'L to 3 weeks.

One R,A.P. E.P.T.S. and a second R.A.F, navigation
school started in Canada.

3 E,A.T.S. S.F,T.S's and 1 S.F.T.S. for home defence
were at work in Australia,

A fourth S.F.T.S. opened in Southern Rhodesia,

The ex-Kenya S,F.T.S, started in South Africa, making
3 S.,F:T.S.'s in the Union, but all were handicapped
by shortage of aircraft: South African schools were
working on l6é~week courses and had a nominal full

size of 160 pupils,

A new Coastal 0,T. opened, making 5 in all,

® "Operational training., A new Coastal 0,T,U, opened,

making 6 in all, bub the output of maritdme crews was
too amall for the first line requirements, and the °
0.T.U's were limited by shortage of airecraft, The
ereving of medium range G,R. aircroft (Hudsons) was
therefore changed from two pilots to one pilot and an
observer, with a consequent increase in the mumber of
G.R,=trained observers required,

A Middle East 0,T.U, was established in Kenya,and
incorporated a small South Afr:.can 0.T.U, Whlch had
grown up there.

United States. A request was made for the setting
up of 0,T,Uts in the U,S.A,

Gunnery Schools. As B, & G, Schools in the UK,

were converted to the exclusive training of observers
it became necessary to provide for the training of air
gunners by starting specialised Air Gummer Schools.,
Two B, & G, Schools were converted to A.G.S's, and
four new Schools opened, making 6 A,G.S's in all,

A new Fighter 0.T,U. opened, making 10 in all (%wo
night),

4 new R,A.F, EF.T.S, oPened in Canada, meking 2 in
all,

One U,K, B, & G, School converted +to an A.O.S. R
making 4 A,0.S's in all,

Iwo U,K. A,0,N,8's closed as their training was taken
over by A.0.8's, leaving 3 A.0,N.S's in the U.K.
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Standard of training, A progressively mounting accident
rate, as pilots were called on to handle more camplicated
aircraft at the successive stages of the training sequence,
was observed. The causes were taken to be inexperienced
instructors end too short courses. Longer courses and a
general raising of standards became matters of urgency.

UndtedStates. . The first R,A.F. pupils at U.S. Ammy schools
ghrnold Scheme) showed an alamaingly heavy failure

el:mlnatlon) rate in the early stages of their instruction,
and directed attention to the selection of pupils for
training as pilots,

-Operationzl training, It was noticed that Bomber 0.T,U's

were not campleting their. training in the scheduled period
of 6 weeks, and that they were consequently becoming
overcrowded,

S.B.A,. I'b was decided to inecrease the amount of S.B.A.
training by gtarting o number of new B,A.T. Flights, The
B.4. School was enlarged and began intensive work. S.B.A.
training was begun at the C.F.S, ,

Trainer aircraft, The use of Hirricanes at S.E. S.F.T.S's
began to die out because of hlgh Ws..a’cage and maintenance
difficulties,

A new night fighter 0,T.U. opened, meking 11 F:Lg,h’cer o
0.T.U's in all (three n:x.ght)

A third R,A.F., navigation school opened in Canada.

One U.X. 4,0.N.S. closed, leaving 2 A,0,N.S's in the U.K,
An A,0,S. opened in Southern Rhodesia,

An Adr Crew Dispatch Centre was formed in the U, K. to

- handle men going overseas for. training,’

Longer courses. | The United Kingdom S.F.T,S, course was
lengthened to 12 weeks (85 hoursflying) with winter
equivalent periods of 14~16-18 weeks,

Operational training, Bomber Command's firstline began
to lose effectiveness because the crews coming forward
from 0.T.U's were only part trained.

Canada, The last (i.,e. 16th) S.F,T.8. in the E. A T.8.
programme was opened, Two more new R.A,F, S,F.T.S's

were opened, meking the total of R.A,F. S,F.T.S's in Canada
6 (one training for the F.A.A.).

Penrhos experiment., The {raining of vureless operator
air gumners in gummery and air W/T operating at an A.0,S.
was begun experimentally.

One U.X, B. & G, School converted to an A,0.8., and
one new A,0.S. opened, making 6 4.0.8's in all.
A specialised I,T.W, for "siraight" air gunners opened,

. Longer courses, S. 7. 7.8, courses in Canada were

lengthened to 12 weeks, and E,A.T.3, schools enlarged to
200 pupils,
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Operational training., The plamned expansion of the bomber

first line could not be made because aircraft production
wes below what had been forecast, To reduce the flow of
crews, which was overfilling the existing squadrons, Bomber
0.7.U, courses were lengthened to 8 weeks.

A new R.AF, 8,F.7.S. opened in Canada, making 7 R.A,F.
S.F.T.S's in Canada (one training for the F.A.A.).
Another 0,T,U. nucleus wos formed in the Middle Fast,
making 1 0,T,U, and 3 O,T,U, nuclei there,

- An Elementary Air Obscrvers School openced in the UK.
An Air Crew Disposal Wing opened in the UK. to deal
with remustering and specinl training.

¥ Advanced Flying Units, Three United Kingdam S.F.T.S's

began  to change into Advanced Flying Units, giving short
refresher and acelimatisation courses to pilots from
schools overseas, :

Grading, The testing and greding of pupils, so that only
the nost promising were sent for training overmess, wos
begun at a few E,F.T.S's in the United Kingdom.

One UK, £,0.N.S. was converted fo an A,0.8, , making 7
A,0.8's and leaving 1 A,O,N.8, in the U.K,

A third (S)F,T.S. opened for training clementery flying

instructors.

The New Deal, Bomber Command urged that the bomber first
line's operational efficiency depended on a geserdl, raising
of training stondarxrds. The Alir Ministry decided ‘o

*lengthen the period of pilot training so that there would

be 216-290 hours flying before the 0,T,U. stage, and 300-
350 hours flying before pilots reached the first line, and
to make corresponding increases in the training of other
air crew, The lengthening would done ﬁra.dually.

Empire Central Flying School. Various practices of
instruction had grown up in differenct training theatres
because there was no common authoritative instructionsal
doctrine., The setting up of an E,C.F.S, was proposed, as
part of the New Deal, in order to produoe a standard
technique of 1nstructlon.

Canada, The FEupire.Air Training Scheme in Canada (58
schools in all) was brought to its full planned size.

A new R.AP, S.F.T,S, was opened, bringing the number of
R.A,F, S.F,T,S's in Cannda up to 8 (one training for the
F.AA.). ,
Australia, 7 E.A.T.S. S.P.T.S's were in operation ~d
the Empire Air Training Schene in Australia had procti=-
cally reached its full size. (One more Lustralian S,F.T.S,
was training for home defence). The flow of pupils from
Australia for training in Canada and Southern Rhodesia was
stopped because of the outbreak of war in the Pacific,

South Africa, 5 S,F.T.S's were open, but their work was
severely limited by shortage of aircraft.

"~
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¥ TLonger courses, - Courses at the B.F.T,S's in the _
- United States were lengthened from 20 to 28 weeks, and
.. the schodls enlarged from 200 t6:-240 pupils,  The

4.0.8. .course for observers was-Iengthened temporarily
fram 18 to 24 weeks (130 hours flylng) .

Advanced Flylng Units, ' ’_'L‘wo more 4, F,U's began work,
meking 5 units, now.called (P) A,¥.U's, dealing with
pilots. One U,K, A.0.8., was converted into an (0)
AU, to handle- obser'vérs.

A second 0.7T. U was ovened in Canada but was tempor-
arily inoperative because of the Puclflc war.

15 I.T. W's were open in the U.K,

The P,R.C. in the U.K. had to be ‘epanded rapldly
because of largé numb TS of alr crew arriving fram-
.schools overseau. )

..
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® Operational training, It was found that, with the length

of the Bamber 0,T.U, course at 8 weeks, there were too
few Bomber 0,T,.U's to back the first line, and that the
plamned allowance for Bomber 0,T.U. ._e:@ansion was less
than the requirement,

A plamned, standardised, organisation was introduced in
Fighter 0.T,U's, and the Fighter 0,T.U. course lengthened

frem 6 to 9 weeks.

Longer courses, The S.F.T.S, course in Canada was ~—
lengthened to 16 weeks.

An Empire Air Crew Training Conference was held in
London,

Three more (P)A P,U's were started, moking 8 in all, and
one more (0)A.F,U,, meking 2 in all.

One new R,AF. E,F,T.S. opened in Canada, meking 5 R.A.P.
-E.P.T,S's there,

A F,I,8. was formed to train (P)A,F.U, instructors, and
all units training flying instructors were rensmed

P, I.S's,

It was urged that air gunners should be trained in the
maintenance of their weapons.,

Operational training. Because the output from Bamber
0.T.U's, existing or planned, was too small for first

line requirements, the crewing of bomber aircraft was
changed generally from two pilots to one, thus enabling a .
greater number of crews to be turned out.

The 0,T.U. output of maritime crews was also too small for
first line requirements, and the crewing of maritime
aircraft was changed so that each home-based crew had only
one 0,7.U,»trained pilot.

One R.AF, S, F.T,S, opened in Canada, making 9 R.A.F,
S.F.T.S's there (one training for the P.AWA,)

One R,A.F, E.F,T.S. opened in Canada, making 4 R,A.F,
E,P.T.8's there.

One new Bomber 0,T.U, opened, making 16 in all (two
training for the Middle East)

Australia, The number of E,A,T.S, S,F.T.S's was reduced
to 5 (of increased-size) in order to provide airfields for
operational work, The flow of pupils from Australia for ™
training in Canada was resumed, -

South Afriece., 6 S.F.T.S's were open. This was only
one S5,F,.T.S, of below the full planned organisation,

but the effective size was considerably less because the
schools were limited by lack of aircraft,

Operational training, It was agreed that a joint
British-American 0,T,U, should be started in the Bahamas,

Advanced Flying Units, Signals refresher training for

wireless operators trained overseas began at (0)A,F,U's. /’ﬁ
Instructors, The training of ground instructors in the :
technique of teaching was begur,
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Instructors, The training of ground instructors in the

technique of teaching was begun.

Liaison, It was decided to issue a wmonthly Alr Crew Train-
ing Bulletin %o keep overseas training uheabres more fully

Anformed.

A new Bomber 0,T.U, was opened, making 17 in all (two train-
ing for the Middle East).

10 (P)A.F,U's and 2 (O)A F,U's were in operation, with 1
S,F.Te8, and 5 A,0,8's in the United Kingdom,

A third 0.7.U, opened in Canada,

Two new R.4.F, E.F.T.S!'s opened in Canada, meking 6 RALT,
E.F.T.3's there,

A Fighter Wing, for training Pllot Gummery Instructors,
wos started at the Central Gunnery School,

Specialised I,T,W., training for "straight"air gunners was
extended vo include instruction in maintenance,

A training unit for staff pllots at (0) AF.U's was
started
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2: INTRODUCTORY _SURVEY

(2) - The Expansion of Air Crew Training.
(1934-1942)

In 1934 the R.A.F. trained some 300 new pilots. By the end of-
1941 the Empire's anmual rate of output was 22 ,OOO. I;rl the same seven
years the number of non-pilot air crew trained rose from none in 1934 to
18,000 in 1941. By 19152 the training organisation had grown from the
'small."beg;imlings of 1934 almost to its full wer~time size.

Training expansion went on steadily throughout the Whole’pgriod.
So far as the R.,AF, was concerned , 1t was not markedly slower in the
pre~war years of preparation than it was after the we.);' began, Between
1934 and 1939 there was a sevenfold increase in Athe yearly production
of pilots. Between 1939 and 1942 the R.A,F, increase wes sixfold,
but in these years R,A,F, training was reinforced by Dominion training
‘of Daminion Air Force pilots for service in conjunct;;l.on with the R, AP~
a reinforéenenf which by the end of 1941 was contributing about half
the anmmual output of 22,000, |

In seven years the total muaber of air crew trained - pilots and
non-pilots - rose from 300 to over 40,000 per'yea’r. Yet even v‘shis‘.,_-u.,
impressive multiplication of output does not re:presenf all the training
expansion that took place. While it was going on the technical devel-
opment of aircraft was making great strides. | In 1934 the Pury, -
Gauntlet, Hart, and Virginia were first line aircraft, By 1942 i:h,e
Spitfire, Hurricane, Beaufighter, Wellington, Halifax, Liberator,
and Hudson ﬁeré in service, Controls became more cbmplex, speeds

higher, range and 'Aendurance greater, and navigation a much more

difficult and :impoﬂ:an‘b matter, TWhereas in 1934 it was unusual for an
aireraft to carry:more than one man in addition to the pilot, by 1942
crews of four, five, six, or seven were common, Technical develop~
ment made it essential for all air crew to be trained to ‘higher
standards and for large crews to be trained in working together as a
team, | |

Pilot Training

In the first years of expansion the problem of pmviding air crew

fwas 1little
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was little more than ths problem of training pilots, All the compar-
ativeiy small nunber of observefg then requifed could be turned out by
one schaol (which was started in l936)vﬂﬁle'oﬁher non~pilot crew were
trained in squadrons. |

Between 1934 and 1936, while Air Commodore Tedder was Director of
Training, pilot training weas thoroughly overhauled, The principle that
piloté should leave schools completely prepared and ready for operational
work was accepted, and a new flyingtraining:sequence.ﬁlanned. For
several reasons, however, the new sequeﬁce was not put into practice as
it was planned,\and pilots consequently went froa schéols to squadrons
at less than first line standard. |

One reason was that financial restraint = in order to run the R.A.F,
econbmically - kept the total period of pilot training down to a year
even though a yearlwas not long enough to- teach all that a fully
operational pilot néeded to know, Another reason was that expansion
was regarded as a short tem matter rather than as the first step
towardé a much larger a2ir force, and opening more than the bare minimum
of scﬁools Was thérefore considered extravagant and unwise since increased
output might be wanted only for one or two years: on this ground the
total period of pilot training was cut down to niﬁe months in order to
turn out a 1argé number of pilots from»a'shall'number of schoolsf ,A
third reason was that the expansion to bé achieved iﬁ»1936 and 1937 was
‘80 large as to require, if full training were given to all the new
pilots, a great many instructoms and training aircraft-wx>mény as to be
formidably out of pfoportion to the small nucleus from which expansion
~ began, |

The Flying Training School vourse was the chief element iﬁ the pilot-
training sequende, and when the total period of a pilot's training was
limited to a year and then cut down to mine months it was the Flying
Training School course which suffered. Its proper duration for produc-
ing fully prepared pilots was assessed at ten months, but it was fixed
late in 1935 at six. For a time nine months was regarded as an un-
attained ideal, but early in 1937 bomber crews were revised to include

/two pilots
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two pilots instead of one, and the consequent demand for more pilots
made nine months unattainable as well as unattained., The standard

peace time duration of the Flying Training School course then crystall-

. ised at six months,

The possibility of training bomber and maritime pilots to a higher::
standard by meaﬁs of a speclalised three months' course in navigation
and night flying was discussed, but the idea had to be abandoned,
except for.maritine pilots, because of the reasons which compelled
curtailunent of the Flying Training School course.

- The main purpose behind Air Coumodore Tedder's overhaul of pilot
training - tufning men out from the training orgenisation at first line
standard - was thus defeated, Nevertheless, some important changes
were>made. The Flying Training Sciiool course was predéded by a course

of ab initio instruction on light aircraft at civil schools, and was -

thus ensbled to concentrate on the flying and military use of more

advanced aircraft (the practice had previously been to carry out the
whole sequence of instruction at one schoel), Practical armament

exercises were included in the Flying Training School course, with a

- one-month visit to an amament practice camp. Training on twin-

engined aircraft was introduqed, and monoplane advenced trainers with
the chief charecteristics of the new operational types designed,
Night flying became a standardisgd subject of school instruction, and
increasing attention was paid to instrument flying.  Specialisation -
i.e. teaching pupils the subjsct most eppropriate to their future
employment - was introduced, partly because of the shortness of the
course, The whele pilot training sequence, civil school, Flying
Training School, and some disciplinary training, lasted about ﬁine,
months and included 150 hours! flying. |

The chaﬁges came into effect from the end of 1935 omwards. Ab

initio instruction wos taken over by civil schools in the second half

of 1935, Night instruction was beguﬁ in 1936. Twin-engined trainers

ceme into use at the end of 1936, Instrument instruction began to

- be reinforced by the use of Link Trainers in 1937. Single-engined

/monoplané
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monoplane trainers began to be used in 1939. ’ ~
Even though the revised sequence of training was too short to turn
pilots out fit for immediate operational work, it was held to be
successful, and considerably better thén the training given before
1936, The training was certainly_excellent and successful as far as

it went, but it did not go far enough to fit the output for first line

)

work, and its shortcouings in this respect increased as technical devel
orment changed the types with which squadrons were amed, School air-
craft had no wireless, and considerations of safety therefore prevented
night and instrument flya_’.ng going beyond the elerﬁentary stages.

Delay in equipping schools with the new advanced trainers meaht that
many pilots went %o squé.drons with no knowvledge of the characteristics
of modern aircraf<t.

At the outbreak of war the Flying Training School course was
almost halved in duration, and the mmber of pupils at each school’
increased, to obtain a greater output, but there was ot first no change
in what was.taught., As 1939 and 1940 went on, however, it became
incfeasingly evident that schools were turning out pilots seriously
below the standard needed for operational work and that (particularly
in the sunmer of 1940) they were producing far fewer pilots than active
and intensive warfare required.

The -urgent need was for more pilots, and since the humber of schools
could not be increased rapidly, the length of pilot training courses
had to be cut down further. Practical armament training disappeared
from thc school syllabus during 1940, and by a general pruning the m
Flying Training School course was reduced 150 10 weeks by the autumn,

Each school specialised on either single engine or twin engir‘le training,
the intensity of work was increased, and the nunﬁver of pupils per school
raised. These steps raised the pilot output very considerably a.nd

averted the danger of a shortage, but they also put the standard of .
output even more below what was neseded for operational 'work. School /™ n
training was dealing only with the esuentials of pure flying, and had
dropped almost all military training, The civil schools and Flying

/Training
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Training Schools togethe; gave the average pupil only 120 hours' flying,

The concentration of schools on producing maxirmm pilot_oﬁtput by
giving barely essential training went on throuéh 1941, They were again
enlarged,'and their ﬁorking Turther intenSificd, .Monoplane advanced
trainers came into general uée, and experinents were made in ﬁsing
operational sircraft in schools -~ though with no net éévantage tb
efficiency. |

Mearwhile the number qf schools incréaséd steadily, and by the end
of 1941 the supply of pilots overtook the demand, It became possible to

- reverse the process, which had been going on since 1935, of cutting down

" what wes téughf at schools.. The "New Deal", at the beginning of 1942,
lengthened school training and extended the syllabus, paying particular
attention to night and instrument flying, so that pilots did not leave
school until they had done over 200 hours! flying,

Schools and Aircraft

The mmber of Flying Training Sohoéls roée from four in 193k to
eleven in 1936, This was the léést number ﬁhich, even with courses
cut down to six months, could men the expanding'first line, In 1938
further expansion became necessary as a more immediete preparation for
~ war, and additional schools had to be opencd. More séhools, however,
needed more instructors, and providing instructors meant taking experie
enced men from squadrons.and so weakening the first line, Only four
new schools could be started instead of the eight that were wanted,

When war broke out, fifteen Flying,Training Schools were in
operation, plus the civil schools which fed them with pupils. This
nunber remained effectively unaltered throughout 1940, and it was not
until 1941 that new schools training R.A.F, pﬁpils, and Dominion
schools training Daninion pupils, began to widen the soﬁrces from which
the R.A.F, drew its pilots. Development was then rapid, and by the
end of 1941 more than 50 Flying Training Schools, or their equivalents in
instructional cepacity, were at work.

Before the war the numbe£ of schools was kept down for the sake
of economy and to avoid calling on the first line to supply a.number of

/instructors.
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instructors. At the same time no preparation of builfings and airfields,

and no provision of aircraft, was made for war-time expansion. When
wer broke out more schools were planned, but time was needed to build
them and train their staffs, while eqﬁipping them with trainer aircraft
presented constant difficulty until well intp 1942, There were not
enough trainers in existence, and too little of the aircraft production
programme was devoted to training types, to allow all the schools to
work at full size and with full efficiency. Thus no productive increase
in the number of schools was possible earlier thﬁn 1941,-and the expand-
ing training organisation was beset in 1940 and 1941 with difficulties

through shortage of aircraft.

Technical Develonment

Asklong~range, high-speed, monoplanes come into service the work
to be done during flight became increasingly complex, The size of
crews increaséd, and ench member of the crew required more thorough and
specialised training, The pilot's controls Eecame mgrevelaborate.
Accurate navigatioﬁ'becane an urgent problem, Turrets and radar
required new proficienciésxin‘the men who had to handle them. The
greater zll-weather day and night éapabilities of aircraft called for
much higher standards of night and instrument flying,.

Practically none of the increased training reqﬁir@nents which these
technical developments called intb existence were met by schools during
the years of expansion. Cockpit and flying couplexity needed monoflane
advanced tréiners for efficient instruction, but the'supply of these
aircraft was slow and scanty. Only rudimentary instruction in night
and instrument flying could be given for lack of facilities and time.
Navigatioh was the subject of long and confusing uncertainty. Turrets
could not be taught because instructional turrets were very scarce, -
Over all was the limitation of short courses and lack of time, which
effectively restricted what pilots could be taught at schools to very
much what they had been taught before expansion began in 1934, Even
when advanced trainers and new equipment became general in schools, dur-
ing 1940 and 1941, the pressure of time grew greater, and school .

/training
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training could still not paﬁ proper attention to the requirements of
technical development. It gave basic flying instruction successfully
and efficiently; but could not widen its scope to include newer |
requirenents until the pressure for' maximum output in the minimum time
was relaxed and the New Deal became possible.

Operational Training

~ When the Flying Tr#ining'School course was fixed in 1935 at a
duration of six wonths, it fell to squadrons to complete the training
processlby bringing pilots up to operational standard. This reliance
on squadrons for making ﬁp the shoftcomings of school training as a
complete preparation for first line work kept them busily and profifably
employed in_peaée time, bﬁt impaired their immediate efficiency and
readiness for wor end obscured the amount of training given after men
left school, | _

As technical develoﬁment raised the standard needed for operational
fitness, while schools were able to reflect little or ndthing of the
increased requirements in the instruction they gave, a growing burden of
additional instruction fell on squadrons. In‘addition, the increasing
slze of crews made it necessary for then to attend to crew training,

The emount of this "operational" training required was greatest
in bomber squadrons, which had to give instruction in navigation, crew
work, night flying, and instrument flying, By the middle of 1938 it
was evident that anJGinterim" stage of iﬁstruction betweenAthé school
and tﬁe séuadron was néeded, at least for bamber pilots. . At the time,
however, practically no aircraft or imstructors could be diverted to

Cinterin trainiﬁg.' Group Pools were devised at the end of 1938 to
give interim tralnlng in peace and war and to serve as casualty re—
placement reservoirs in war, but only one Group Pool - for fighters -
could be brought into existence before September 1939; Some: non-
mobilisable bomber sqpadrbnsiwere employed oh interim traiming during
the sumer of 1939, but almost all operational training still fell to
the équadroﬁs. |

| After the outbreak of war it gradually became clear that squadrons

Jcould
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could not go on dealing with the operntional training ofvtheir casualty
replacenents and at the same time carry out thelr first line duties.
Operational Training Units, to deal with the gap between school training
and operational fitness, had to be set up, Bomber Command was the
first to be backed by them, the pre-war non-mobilisable squadrons
being converted into training units during the first six months of the
war, Coastal and Fighter Cormands relied largely on squadron training
until the end of 1940, and were not fully backed by 0.T.U's until 191,

The chief difficulty about_operational training was that its
development directly depleted the first line. Instructors and aircraft
enployed in Operational Training Units would otherwise havé been avail-
able for squadrons, since thé instructors had to be ol operational
standard and the alrcruft of operatiornl types. The diversion of
effort was considerable: a large amount of operation:l training was

_needed because of the standard at which pilots left tlic schools, and
this zmount increésed as the schools' syllabus was pruned in 1940

to obtain greater output in shorter tine, A formidable operational
training organisation was required to handle the whole flow of pilots
to the first line,

-Lt first efforts were made to keep the operational training organ-
isation as small as possible by reducing the amount of training to a
minimu, but experience in 1940 and 1941 showed that there were diffi-
culties and dangers in being economical over 0.T.U's.

. ﬁp to the Battle of Britiah,Fighter Cammand required aimost all the
évailable Spitfires and Hurricanes for first line worl, and the fighter
0.T.U.organisation was very slender. During the battle the fighter
0.T.U's were overwhelmed by the demand for casualty replacements; and
about a third of the first line squadrons had to be turned into traiming
unifs incapable of Sustained operationnl effort. In Bomber and Coastal
Cormands restricting the amount of opurational training was found to B
cause a reduction of onerational efficiency through the dilution of .
squadrons with under-trained creﬁé.

For some time the amount of effort which had to be put into oper-

ational training was magnified by the requirement of two pilots for
/practically
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practically éve:y bomber and maritime crew, and first line expansion
was made very difficult because of the nwiber of sircraft and experienced
nen gbsorbed by 0,T.U!'s, In fact, Bamber Command could hardly expand
uéf all during 1941 for this reason coupled with a failure to build
bombers as fast as had been forecast. - A change to one-pilot crewing -
was made in the middle'df'i941 for smaller maritime alrcraft, and early
in 1942 for larger maritime and bomber aircraft, and the problem of
providing adequate operational training was greatly reduced as a result,
Berly in 1942 the New Deal reliéved 0.T.U's of the burden of a
goodvdéal of comparatively elementary instruction - night flying,
instrument flying, etc. - which ﬁad fallen to them partly because it
had been squeezed out of school courses by pressure of time and partly
because 0,T,U's were better equipped to deal with it. This relief,
plus the reduction in the muber of pilots to Ee trained brqught about
by one-pilot crewing, made it possiblerfor efficient‘operational train-
ing'ﬁo be gilven without excessive diversion of effort from the first
line to 0,T.U's.
Crews
The technical devélopment of aircraft brought a need for larger
and more specialised crews, and the first problems of crew policy arose
from navigation, Until long-range aircraft came into géneral use,
navigation was uéually a matter for the pilot, who worked out his courses
while he was &t the controls. In the newer types of aircrafi which
camé into service from 1936 ormwards, however, navigation ha@ to be a
‘ maffer of chartboard work: the pilot could no longer deal with it
while he flew the aircraft.
In same types of aircraft this set no real problem, It was
possible to carry two pilots, and two pilots were advisable because
the aircraftts long endurance meant that fatigue had to be repkoned
with, If #wg pilots were carried, one could deal with the chart~
‘board work while the other flew the aircraft, Early in 1937 crews
were revised generally to include two pilots (they had previously
" been based on one pilot and an observer),

/There
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There were some types of aircraft, however, which set the same
problens of long range and chart-board navigation, but which could not
carry wore than one pilot, and for these aircraft it was necessary to
train the observer in navigation (observers were previously qualified
only in bambing and gumnery). The necessity for training observers in
navigation d_;i.d not, however, seem very important at‘ I"irsf since the
aircraft concerned were ultima’cgly to be replaced by two-pilot types.

The siﬁc?mo{lth Flying Training School course wes too short to pro-
duce pilo’cs' trained in chart~board navigation, and the suggestion of a
spéciél shree-porths! course in night flying and navigation had been
Tound iﬁtpmoticable for bomber pilots. Squadron training had to be
zélied on to gﬁ.‘v'e pilots the necessary knowledge, but it was found
unsatisfactory, and courses were held in 1937, 1938, and 1939 to train
an increasing proioox*tion of bomber pilots in riavigation. The necessary
treining resources could not be spared by the R.4.F,, and so the courses
were held, with varying efficiency and success, at civil schools.
Maritime pilots, however, were given a satisfactory navigation and
recormaissance training at a service school from 1936 orwards.

'1‘h;3 navigation training of observers gaine& importance when it was .
realised in 1937 that for the next fer years the readincss for wer of
one-lﬁiiét bombers depended on it, Courses were begun, but they were
at first too rudimentary to be satisfuctory, and in 1938 an observer's
training was extended *‘;c_> include full instruchion in chiptboard ﬁrork.
Lack of service facilities, however, pompelled the terching to be
'largely entrusted to civil schools, and the results were variable,

In 1938 and 1939 crérsand navigetion training were again revised
because the amount of effort being put 'into training pilots in char®-
board navigation seewed too much to foce in time of war,  The mmber of
pilots .per crew fenained, in general, at two, but an observer was
added and made responsible for the navigation, This change caused a
great increase in the mmber of observers required, and compelled the
employment of full-time, direct-entry, observers,

Up to 1938 practically all non-pilot air crew, whether observers,

/wireless
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wireless operators, or air gunners, were part-time on flying duties.
They were drawn from grouhd tradesaen, and worked at their trades
when not required for flying, The systen was economicalAin peace
time, but made it impossible to provide the full number of crews in
war without seriously disrﬁﬁting maintenance work, Moreover, men
Who'were busy on their trades did not reach full efficiency in
their flying duties, PFull-tine employment of observers as such
was introduced in 1938, and of other air ;rew in 1939, but direct
entry recruiting for these dutigs was disappointing, and there
were fgw efficient. full-time non-tradesuen air crew at the out=-
break of war, Up to September 1939 all air orew other than pilots

and observers were trained in squadrons, the instruction given

| being mostly gunnery,

~ After the outbreak of war the treining of pilots in chart-
board navigation was dropped, except for maritime pilots.  The
training of observers went on unchanged, with their navigation
instruction given by civil schools, School training of air’
gunners was begun, amament training stations being used for the

prupose, During the first two years of war none of the non-

pilot air crew training was particularly satisfactory. Navigation

training was hanpered by war-time conditions, as well as lack of

equiment: gunnery training suffered froa shortage of suitable

airoraft and equipment: and in neither casc were ‘the instructors

well suited to the work they had to do, &S a result, a good deal

of non-pilot teaching had to be done by 0.T.U's in addition to pilot

training,

Pavigation training was frequently criticised, and it was
even proposed in 1940 to change the basis of crewing by making
pilots responsible for navigation‘onéexnore. No change in Crews
was made, but navigatidn training was largely transferred overseas
in 1940 and 1941, and was shifted fron civil to service schools in
1941,

Gumnery training was also criticised, and an attempt made to
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raige its standard by setting up a Central Gumnery School in 1939. The
attempt had little immediate effect on schools' work, and improvement
waited on aircraft, equipment, and longer periods of training.

Training Overseas

Up to the outbreak of war training expansion was confined to the
United Kingdom. It was fully realised, from 1936 omwards, that Britain
had serious disadvantéges as a training area, but repeated attempts to
set up schools overseas bore 1itt1e or no fruit.

The drawbacks of ‘the United Kingdom for training were congestion
and vulnerability to attack, Canada was free from both, and had the
additional advantages of a good strategic position and nearness to the
vast industrial resources of the United States, It was the first
overseas training area to be investigated, in 1936, but the Canadian
Govermment had no liking whatever for the idea of R.A.H, fraining in
the Dominion. The effect on Canada's freedom to remain neutral in the
event of war, the fact that a school would be a foreign military foroce
on Canadian territory, and anadian dis;ike of being tied in any way tc
Imperial Defence combined to make the scheme unacceptable to the Domin-
ion, It made no difference whether the proposal was for a United
Kingdam school training R.A.F. pupils, or a.Dominion school training
Daminion pupils for service with the R,A.F. Repeated approaches were
made until in 1939, after some further pressure, the Canédian Govermment
reluctantly agfeed to train a handful of R,A,F, pupils from the United
Kingdam in‘Canadian schools.

A great many other locations for R.A.F. schools were reviewed between
i936 and 1939, but almost all were turned down either on strategic grounds
or because of practical difficulties. By September 1939 a great deal
of time and thought had been devoted to overseas training, but the only
results were the planning of a school in Kepya and souc discussions
about schools in France.

Treining R.A.F., pupils overseas was only one aspect of the matter,
Training Dominion pupils for service with the R,A.F, was the_other;
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Australia and New Zealand were ou‘i: of the picture for R,A,F. schools
because of their remoteness , but they contributed "trained cadets" for
service with “the"vRA.:;A';F. , and shortly before the outbreak of Wér New
Zealend undertook to m&ke a substantial contribution of trained men. )
Southern Rhodesia formed and trained an air unit for war-time service
with the R,A.F., and in the summer of 1939 discusscd the possibility of
setting up a training orgenisation for the R.A.F, In general, however,
the pre-war Dominion Air Forceswére small and nainly concerned with
civil .WOI‘k: there was little training or first line in the Empire
except for those members of Dominion Air Forces who served with the R.A.F.

After the outbreak of war overseas training began to expand,
4’Caﬁad,a s Austrélia, and New Zealand set out to develop Alr Forces for
service with the R.A.F, and it was decided in September 1939 to make the
training of Canadiéns, Australians, and New Zealanders for those Air
Forces a common enterprise. Canada was lukewam about the scheme, and
it was not until December 1939 that the details were settled.

The building of airfields and schools, and the creation of train;'_ng
organisdtions in the Dominions, then started, Trairrlné 6n an appreciable
scale did not begin until late in 1940, and except from New-Zeal.and
there was no large output until well into 1941,

Canadian progress wes considered slow in the Daminion, and the Can-
adian Goverment recelved some awkward criticism in the early summer of
1940, A marked and succeéssful speeding up in the opening of schools
followed, and the Canadian attitude towards training changed until pride
in achievenent and confident eagerness: to undertake more training gave
rise to difficulty late in 1940 and in 1941 because of Canada's jealousy
of training being done elsewhere and anxiety to have conirol of as much
training as possible.

Southern Rhodesia's pre-war suggestion of setting up a training
organisation ripenea in the autumn of 1939 into a scheme fOZ;T‘ slarting -
schools in the Coloﬁ:l)r to train for the R.A.F, These schoolg cane into
operation during 1940 and 1941, were largely staffed by the R.A.F., and
mainly handied R,A.F. pupils.

/South



ik

South Africa decided, towards the end of 1939, to expand the South
African Air Force for the defence of the .Union'and for service in Africa
generally, and offered a share of the expanding training orgenisation
to the Unitéd Kingdom for training R.A.F. pupils.i The details were
discussed by a mission which visited South Africa in May 1940, and a
plan of training development was agreed. Development went on, siowly
and with difficulties, mainly because of the supply of aircraft and
equipment, through 1940 and 1941.

In all these schenes for setting up schools overseas it fell to the
United Kingdom to supply most of the aircraft and equipment., The other
essentials - airfields, buiidings ’ insti'uctors, and staff - were pro-
vided chief‘lyl by the Dominions, except where R.A,F. pupils were being
trained, Training aireraft were notv available during 1940 and 1941 in
the numbers which the growth of overseas training required ~ especially
when that grow‘bh' Wés accelerated as a result of the iﬁtense demand for
pilots in 1940, The' result was difficulty and delay in the opening
of schools, especially in South Africa. (where expansion was from the
first recognised as particularly subject to the availability of air-
craft). The difficulties caused by shortage of sircraft were inpreased
everywhere by trouble‘ over the supply of spares. -

In the sumer of 1940 the imminence of the German threat to
Britian dislocated some forms of training, and a few schools were
transferred bodily froa the United Kingdom to Canada «nd Scuth Africa,
Plans were made to tronsfer more to Crno a, but in 19,1 new R, AF, -
schools were started there without thicir counterparts in Britein being
closed, At the end of 1941 a considerable mmber of United Kingdam
schools were closed, cnd more R,A.F, schools opened in Canada, In
this way the training of R.A.F. pupils was largely moved from the United
Kingdom to R.A.F, schools, with R,A.F, staff, overseas,

The large mumber of R,A.F, and Douinion schools being opened in
1940 and 1941 made heavy demands for trainer aircraft, and their
supply beqame the' governing factor in training expansion, Help was
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sought frai .the United States, and suggestions were put forward in May
1940 that British pupils might be trained in the U,S,A. imerica, however,
had no large nuber of trainer aircraft aveilable in 1940, and it was
not until the middle of 1941 that facilities could be provided for
training R.ALF. pupils., Six civil operated schools were then set up

to work under contract on training British pilots, while at iwuch the
]

sane tlue Anerican Amy and Navy schools began to accept considerable

nuibers of DA, pupils.

The pre-war schemes for starting schools in Kenya and France came to
nothing, The Kenya school was opecned in South Africa during 1941, because
Kenya was too near East Africen operations to be suiteble for a school,
The French schools, after work had been started on airfields near the
Loire, vanished with the Geman conguest of France, \

While school training was, to a large extent, moved overseas from
the United Kingdom operational trainiﬁg remained in the operational area.
0.T.U's were a reserve of first line aircraft and skilled men on which it
rnight be necessary to call in emergency. Moreover, operational %raining
needed for efficiency not so much the favourable and undisturbed flying
conditions of the overseas training theatres as the more arduous condit-
ions under which first line work had to be done. The great mgjority of
O‘T.ﬁ's were tﬂerefore set up in fhe United Kingdom, with o few ih the
Middle Easﬁ, though many of the Middle East reinforcements were dravm
from United Kingdam 0,T.U's, A few 0.T.U's were started in Canada
and the United States to train on types of aircraft built in North
Americs: there were advantages in training near the source of supply
and spares and in producing crews who could help in ferrying aircraft
to the operational area,

Instructors and Staff

The expansion of training in 1940 and 1941 made very large demands
for instructors and staff; - Operational training, as well as scnool .
training, had to bé nermed, In the two years between the beginning of
1940 and the.beginning of 1942 the humber of Flying Training Schools
want up from 12 to 52 and the mumber of 0,T.U's from 8 to 35. - The
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number of other schools went up in the same proportion, and some
additional, new, types of training unit were formed, Training estab-
lishments génerally increased ‘in sizé.

A1l instructors and staff, except for schools in the United Statcs
and those feoding the Daminion Air Forces, hkd to be found by the R.4.F.
There were not enough experienced men to r:ieet tids call without unduly
weakening the first line, and so a considersble mmber of R.i.F. |
instructors had to be prévided by “"ploughing back" newly trained men
- into the schools. The same lack of experienced men arvlied with even
greater force to the Daninion Air Forces because of their smellness
before the war, Consequently, a good deal of teaching in 1940 and
1941, both in the United Kingdom and overseas, was of necessity done by
men who were for less experienced then was desirtble, In addition,
nen given the dﬁt’y of - instructing were not well prepored for the iork,
Only flying imstructors were tx;a;ined toteach their subjec{ , .e.nd even -
in their case the training,wgs éamewhat out of date: no standardised,
authoritative, tecanique of flying instmction on monoplane treoiners
‘had yet been produced, Other instructors were equipned only with their
own experience and some refreshing of their technical lmo1,'f1e§ge.

| Instructing wos not 4a popular duty, Men disliked bei:vrlg. taken from
the first line for it, and the operationnl Coumands resisted more then
. a .bare minimum of withdrawel fron sque.dréns for teaching.

A8 2 reéult of this combination of inexperienced, ill-prepared,
and largely reluctont instructors with shortened courses and urgent
pressure for output the standard of training declined during 1940 and
1941, ond a progressively mounting accident rote - with more crashes as
men come to handle more difficult aircraft before their skill matched
the aircraft's requirements - appecred in the summer of 1941, The
New Deal, with its longer courses and more thorough training, was the
counter to this dangerous waste of aircreft and effort,

Reserves.
Some of the dif:ficulties which became aoutely apparent during 1940

and 1941 were caused by lack of reserves, Lack of a reserve of training
/aircraft
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aircraft restricted the speed with which schools could be bfought into
operation, restricted the expansion of those which were at work, and
compelled the shortening and reduction of courses. Lack of & reéerﬁé
of trzined and experienced umen wmeant that the schools! instfuctional staff
had to be»heavily diluted with raw instructors.

The fact that an increase in reserves might eventually be more useful
than an increase in the peace~time line had been pointed out as early as
1935, but no effective expansion ofreserves came about, . A scheme for
giving thorough and continuous training to a reserve of pilots, by passing
them through the reguler Flying Training School course, was suggested
bﬁt was utterly out of the question because the schools, for the sake of
econoiy , were fully loaded in order to expand the first Iine at the
lowest'cost.

A "spare time" system of training reserves héd therefore to'be,de—
vised, and the nature of this systaa was dictated by two factors. First,
there was in 1935 and 1936 strong feeling ropinst the "militariam” of
any acknowledged preparation for wer, and second, the Auxiliary Air Force
'Was violently opposed to any ide& of grafting an enlarged reserve on fo
its orgenisation, As a result, the Volunteer Reserve was formed as a
" denocratic® organisation largely for young men who were interested in
flying as a sﬁort, with the military aspect and military discipline in the
backgrouﬁa. Training was done partly at town centreé‘forugrounﬁ instruc-
tion and partly at flying schools near large towns, and the'orgéniéation
was alaost wholly civilian, Its progress and development were sléw,.
lack of éifcraft and equipment being.the chief causés, and not until the
lack ofi reserves became seriously alaming in 1938 was there:ény'large
expansi&ﬁ of'the Volunteer Reserve, '

Up to'the outbreak of war the Voluntesr Reserve consisted mhinly of
pilots who héd Béen trained to fly elementary types of aircraft, Scme
. provision of advanced and service aircraft was made in 1938 and 1939, and
the séheme was extended to nonrpiiot air crew, but the yumber of fully
trained reserves évailable in September 1939 was suall, The Volunteer
Reserve, in fact, chiefly provided a number of part-trained men whose
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instruotion had to be completed in service schools during the first
months of war,

Few other reservists were available. Most of the fully-trained
men who passed out of the R.A.F. to the reserve were absorbed intc pre-
war expansion, either in theAcivil schools which trained pilots,
observers, and Volunteer Reservists, or into the aircraft industry.
Virtually no reserve of eiperiénced nen existed to reinforce the body
of instructors. ' _ ' " »
General

Thgfg.was'a marked increase in the amount of instruction given on
thé grouﬁd before flying bégan during 1940 and 1941, One reason
was a desire to avoid the public criticlan which would follow if eager
volunteers were kept waltlng for long periods in civil life before the
:flylng schqols had roora for then, Another was the discovery that many
reéruits needed a good deal of preliminary general education before
they were it to take the usual courses, A third was the shortage of
trainer aircraft, which nade it eosentlal to use flylng tune only for
teadhing which could nob‘posglbly.be dqne otherwise than in the alr.

' Anbther result of the shortage of aircraft and flying time was the inw
vention and production of a large number of "synthetic" devices for
simulatinﬁ alr training on the ground,

As the bulk of school training came to be done overseas, new
units had to be formed for receciving and refreshing trained men when
they arrived in the United Kingdom. Voyages and waiting periods
were unavoidably lengthy, and it became very clear in 1941 that men
lost flying practice, forgot much of what they had been taught, and /‘“>
grew generally rusty before they reached the operational area,  Re-
ception depots for administrative sorting of the men,.and flying re~
fresher units, were established at much the same time that the New
Deal waé introduced, and the refresher units made a futher increase in
the pre~0,T,U, flying experience of air crew.

School training overseas raised another difficulty - disposing sat- s
isfactorily and efficiently of men who failed their courses,
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Travelling was the problem, since the man concerned had frequently to
be moved to another training theatre before his tralnlng in some other'
catego:y could begin, The solution was to send overseas only those
men whon a. flying test showed to have reasonable promiseiof‘success, and
. grading of pupi}s for this purposec began in a small way in October 1941.

" Until the shortage of pilots began to appearvdisturﬁing.in'the sum~
ner of 1940 there was no general, co;ordinated, control of all- training
matters, Operation&; training grew out of the formidable mass of
instruction Whiqh short school courses and the progress of technical
‘developnent laid on_5quadroﬁs, and it remained for some time separate
from school training, which was the specific concern of the Directorété
of Training upito Juhe 1940, A member of the Air Council was then
created to take charge of all the various aspects of the training organ-
isation and co~ordinate United'Kingdom and overseas instrucfion.'

It was found in 1941 that lack of central guidancern.ﬁethods of
instruction, coupled with the training of large mumbers of inexperienced
ilen as instruqtors, was producing local variations of technique which
were unsuited, in émne éases, as 2 basis for operational training., An
Bupire Central Flying School, for developing and disseminating a sound
and suthoritative cdmnqn doctrine among the vafious treining theatres
backing the R,A.F,, was therefore established carly in 1942,
| The seven years of air\cfew training expansion between 1934 and
1942 brought about increases in both the mmbers produced and in the
thoroughness with which each man was' taught. ~ The R.A.F's output of
300 air crew in 1934 swelled to a R,A.F. and Daminion output of over
- 40,000, A pilot's pre-squadron flying experience rose from l50rhours
in 1934 to 35@-400 in 1942, The quantitative expansion ceme first,
;and lack of reserves mdde it necessary to sacrifice quélity to guantity
in 1940 and 1941, but quantitative expansion and a solution to the
problems of opefational'trdining made possible a greét qualitative
expansion at thg beéinning of 1942,
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(b) Air Crew Training in the Empire.

Overseas training was no noxfel’cy when it came under review in 1936.
In one way or another, and practically without a break, some R,A.F,
pilots had been trained outside the United Kingdom since 1918. The idea
of doing more training overseas was simple: it would provide the R.A.F,
with pilots without exposing schools to the risk of dislocation in war
through attacks on Britain, Putting the idea into practice, however,
proved complex aﬁd difficult.

Three main lines emcrged in the development of training overseas,
One was the "bedding out" of complete R.A.F. schools, training R.A,F.
pupils, in other countries, The .second was contracting with schools in
.other countries, run either by the goverment concerned or by private
enterprise, for the teaching of R.A,F. pupils to R.A.F. requirements,
The third was arranging with other countries that they would supply
men, fully trained to R.A.F, requirem.ent.s, who would serve in or in
conjunction with the R.4,F, |

Bach line of development set its own problems., Bedding a school
-:Jout, i.e., transferring it to another country, involved establishing
a British mili"cary force in. the country coﬂcerned: questions of
sovereignty and control arose, as well as the possibility that the
school might be an embarrassment in $ime of war, Contracting for train-
ing to be done in another country's schools avoided difficulties of
sovereignty and control, but raised questions of the comp#ti‘b:ility of
such training with neutrality in War. Arranging for the supioly of
trained men raised queétions of how the cost of training should be
divided and how the men should be commanded while they were serving with
the R.A.T.

There.wa.s no hard and fast demarcation between tpese main lines in
the actual development of overseas training. Some schools run by other
countries were largely staffed by the R.A.F. Others, although mainly
concerned with the supply of fully ‘cmiﬁed nen from their home country,
also trained on a contract or "agency" b@éis. In practice there was
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consi.derablé" overiaiapiné; and merging, buf in prinéiple and negotiation
the three lines remained distinct.

In 1936, however, the main lines and their problems were embryonic,
No ti‘aining was done overseas on a contract basis. There was one
"bedded out" R.A,F, school, No,4 F.T,S,, which had been Work:l.ngn.n
Egypt since 1921 , and a proposal that another F.T:.S._ sﬁoﬁid be.‘sé‘t up in
Cypi‘us. There was an arrangement by which Alié%i‘zﬁia fcrained a certain.
number of pilots in Australia and then sent them as " “l;:fainecl cadets"
for service with the R.AF. A similar arréngement was egreed in
principle with Canada, but had not been put into effect.

At“i:'efapts at Overseas Develoment 1936 - 1939,

'When Aif ‘C.cmmodore Welsh ufgecl in 1936 that as much training as
po'ésibie should be done 6utsic1g the United Kingdom Air Commodore ‘
Tedde‘f suggeéted' thaf Canada vrouici be- an excéllent training area, and
Gi'dﬁj) ’Captai.n .I-Je.cki-e set out its aciirﬁﬁtag;es. Tts stfategic position
was good, it was near thé industrial r.esources of the United S{'.ates, and
Cansdiang were air—minded‘ ancl ‘ivell d'.isiaosed: towards ” fhe R.AF,

The idc;a 'of.trainin;g \'}as thén put uﬁoffiéially to the Canadian
Goverment R '».i'.rithou“l': aﬁy detailed pro;pbéal 01 the way in w:whicii it mig;ht.
be done, The Canadian Govermment did not respond,. and further
approaches made it clear by the middle of 1957 that the idea of tga;ining,
in any form, was unaccepteble to Canada. Objeétions to 'foreign“
mili’-r,azry' establishments in the Daminion , tTo any conmitment which
night affect Canada's liberty %o remain neutral in war, and to partici~
pation in Tiperial Defence Wére the reasons. | o .

The po's,s'ibiliti.es of training in Indm, Paléstihe, Kenya, South
Africa, and Egypt were next examined, but they W-eré all ruled out
either on strategic grounds (as Cyprus had been) or__fof' political
reasons, and no'nego”c'ia-tio'ns.'v'rere started, '

By the béginning of 1938 tne proJj ect'of trainihg overseas seemed
to have reached an an impasse, but in Aprll the plalﬁﬁng of further
R.A. F. expansion and a closer prospect of war gave renewed. impetus to
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the search for training cepacity outsic'Le the United Kingdom. . Another
approach to Canada was made in May 1938 with a proposal that Canadian
schools should be set up to train R.A.F. pupils. The Canadian |
Gover:ment agein rejected the idea of training, but the reJectlon
becane known in ,Canada, and was challenged in the Cenadian Parliament
and press, The Can:;dien Goverment then modified its attitud.e by
stating that R.AF, pupils might be trained in Canadian establishments
Aunder Canadian conurol. Negotiations were begun in the summeriof
1938, but it soon becane ev1dent that there was no llkellhood of any
early or large—scale arranzenent being made,

Another review of pos.olble overseas tralmng theatres was ‘therefore
undertaken to ards the end of 1938. Ind;Le and Egypt were again ruled
out by & combination of polltlcal and;'praetj:co.l, as well as strategic,
difficulties, ’éo 'was Iraq., Kenya was more promising, and it was
decided in May 1939 to establish a R,A.F, Flylng Tre:Lmng School there.
The setting up of‘ a school in Fre.nce was proposed at about the same
time, and negotiations with the French Govermment made good progress.
These were developments in training overseas by "pedding out",

Mearwhile it had been agreed with Canada, in Aiaril 1939, that
Canadian schools would train 50 R.A.7, pupils per. year, starting in
September 1939. This was a smell begimming in training overseas by
contract, |

The most notable pr.e—war increase of overseas training, however,
occurred in the supply of trained men for service with the‘R_.A.F.
Farly in 1939 New Zealand undertook to send 220 trained New Zealand
pilots pef yea'r in peace , and to inorease the mmber to 650 pilots and

700 other air crew in war,

The Empire Air Forces

The Dominion Air Forces were small before 1939, ~ In fact, they
were bare muclei from which military forces might be created if the
necesslity arose, and were employed mainly on non-military goverrment
work such as surveying end rhotography. Athough there was sdne growth
, during the pre-war years of R.A.F. expansion they were still small in
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mmbers and in first line strength at the outbreak of war.

South Africa embarked in 1937 on the creation of a Citizen Air
Force for the defence’ of the Unlon but the scheme never ﬂb%lly
got beyond the elawentwry stageu of pllot training,

- Southern Rhodesia started 1n 1936 to form an Air Unit which would,
if neeessary,.be available for,serv;ce.anywhere with the R.AF, The
Unit was trained by the sumer of.1939, and Southern Rhodesia then
expressed a wish tO'go:oh wifh tfaining, suggesting that a Flying Train-
ing School night be set.uP in the Colony.

After the outbresk of war Cdnadu Australia, and New Zealand, who
were sending expeditionary forces to operational arezs, had to face the
~ problem of training~first liﬁe alr forces to scrve with the R.A,F. At
the sene tinme the plunned war—tune expansion of the R.A.F, called for
more air crew than the Unlted hlngdon was capable of tralnlng without
Doninion help, - Joint enlargement of the R.A.F. first line by the
supply of trained Dominion aif.crew'was the solution, and in Sepﬁeﬁber
| 1939 Mr. Bruce (High Commiseioner for Australia) suggeeted,thet the
training of air crew fromlcanada, Australia, and New Zealand should be
made a commion enterprise, with all advaﬁced training concentrated in -
Canada,

The_suggestion wa.s aceepted in pfinciple, and dlscussions‘begeﬁ
in Ottewa in October.  Canada, however, was only lukewarm, taking the
attitude that "the war was not Canadals in the same sense that it was
Brifain’s".and that the proposed training plan was one "for wlich Ehe
ABritish Goverrment must be largely.respoﬁeible", ﬁifficulties arose
over the cost of the scheme, Genada ﬁ;gihg thot the United Kingdom's
contribution should be greater ahd'canade’s less, Australia and New
Zealaedrdeeided that it would be bothleheaper and quicker.for them to do
advaﬁced_&s well ‘as elementary traiﬂing at home, and their delegations
left Ottawa. The common enterprise of advanced fraininﬂ in Canada -
then dwindled to & schéme by which Canada would train Canadians, a
small number. of Australians, a rather larger proportion of New Zealand-
ers, and a token number of R.,A,F, pupils.
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Negotiations with Cenada dragged on, the iarincipal points of
contention being the size of Canada's financial contribution andﬁher
_insisténce that trained Canadian aif crew supplied under the scheme
should be orgenised as Cenadian Air Force scuadrons working under |
Canadien cormand in conjunction with the R,A.F., in spite of the fact

that Canada could not coxﬁplete these squadrons by supplying ground

staff for then. Cenada also insisfed on couplete control of the schools

in Canada, an idea that the "common enterprise" might be run by the
R.A.F. being dropped early in the discussions,

Eventually a wmodified scheme, providing for linked trairing

. organisations in Caneda, Australia, and New Zealand, was brought into

existence by the signature of the Riverdale igreement in the middle of
- December 1939, The date for compl.etion of the organisation was set
at mid-1942, and. they were planned to provide (when at full size) eﬁough
Doninion-trained Domihién men to supply ,ju_st over half the expanded
first line's total ailr crew needs., - B

The Cenadian, jAustralian, and New Zealand training prgarrlsations
. were together named the Eipire Air Tf&iring Schene, which was thus
primarily an arrangenent for the three Dominihons to supply men, fully
trained to R.&4.F. requiresents in Dominion schools, for service in
the fifst line, The scheme also ingluded coﬁtracts for Canadian
schools to undertake some training for Australias, New Zealand, and the
United Kingdon, and prov‘ided that first line service should be in
Dominion Air Force squadrons as rmch as possible.,  The United Kingdom
' contributed wost of the aircraft a.nd -equipnent required bjr the three |
training orgalﬁso.tions, as well as a few key men to help in starting

them: for the rest, they were purely Dominion enterprises,

‘South Africa was not & party to these discussions and arrangements,’

The Union did not propose to pa:vticipate generally in the war, but to

confine itself to the defence of ‘South Africa, so that no question 'of
training South Africans for service with the R.A P, first line arose,

In December 1939, l\qowever, the Union planned to expand the South

African Adir Force and its training organisation, and offered the United
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Kingdon a share inbthe enlarged.fraining organisation to be createds
The offer was accéiafecl, but i"cvwas clear that the expansion of South
._African trginiﬁg'would_depend.on the éupply ofxtrainér,aircraft, which
'v:wgs already_hedvily;cdmmitted to equipping R..i.F. schools. and the ’
Enpire Air Training Schemé:

The eipansion of South African;trainiﬁg,ﬂand the United Kingdom's
share in it, wos digcussedlby a mission which visited the Union in May
1940, It vas found that virtually a complete new school crganisation
would have to be set up to train to R.A.F, standards, and that a strong
reinforcenent éf R.AP, instructors and staff would be needed to start
- it. An'agréeuent f¢r building up South Africen training on these lines
~and for teaching R..,F. pupils onia contract or "agency" basis was
signed in June 1940. . .

éouthern Rhodesia renewed her suggestion of settingup a school in
the Colony shortly after the outbreak of wdr, and it was agreed in the
autumn of 1939 that a nuaber of schools should be established, Scuthern
Rﬁodgsié's small population'made it dapossible for the Colony to provide
nore th;n a fraction of the pupils, instructors, and staff needed, s0
that the schools had to be manned and supplied with pupils almost entirely
by the R..i.F.  They thus becéme virtually "bedded out" R.4.F. ?chdols.

_ Overseas Expansion of R,&A.7P, Schools. -

Until the suwmer of 1940 plans for setting up R.A.F..schoolﬁ7oﬁfside
the Unitéd Kingdoa provided only for Flying Training Schools in Kenya
" and Frence. Arrangelents were made with the French Goverrment during
the winter of 1939-40 for starting five R.A.F..schools in the Loire
area, but %he prospect of these schools disappeared completely with the
Geman coﬁquest_of France in June 1940, The school in Kenya became
less and less précticabie.after Italy's entiy.ihto the war and the
start of onerations in East Africa,

Training in the United Kingddﬁ; particularly navigation.training,
was hanpered and nade inefficient after September 1939 by restrictions
on flying, restriqted frainiﬁg areas, and inability to use wireless
freely. The fall of France added coﬁsiderably to- these difficulties by
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a.ccentuatlng the vulnerabll.Lty of‘ training alrcraft and alrflelds and.
the risk 1nvolvec1 in lighting airfields for muht flying pract:.ce.
The ad.nsablll‘cy of transferring training outside the United Kingdam
ceme to the fore. Canada decided at the end of May ‘to help if United
Kingdom schools had to nove, L.nd the United Kingdom was told u.noff':l.ol-
ally of her reediness to acco*n.LodL te R.*-.J. schools, In July Canada
and’ South nfrlca were asked to receive gohools from the United K:mbdon,
and it was .,agreed that fourteen R.ALF, schools should be transferred to
Canada and three to South Africa.

Seven schools moved overscas fran the Un:l.ted Kingdom as going
concerns durlng the autunn of 1940 - four to Canada’ and three to South
Africa, The loss of ou‘cput involved in transplanting schools at work,
the shortage of trainer aircraft, and the ihadvisabilit’y of reducing the
nunmber of experienced pilots and aircraft in- Britain‘ however led %o a
decision that new R,A.F, schools should be f‘omeci overseas while
existing schools stayed in the United Kingdom. The remainingten
Canhdian locations eamarked for R.A.F, training werc then occupied,
at intervals during 19&.1,' by néw schools sent ou'tA fron the United
Kingdora, |

‘More R.A.F, schools were neéded and the questiori of where they
should be set up was cono:.J.ered late in 1940. Canada was anxious to
have then, while Southern Rhodesia had much to cammend it as a locatlon,
but it was hoped to put.some at least of the schools in the United
States because the availqﬁillty of trainer "erI‘aIt was a very m1poftaﬁt
factor at this time and because the a&vantages of close co-operation
with America were momifest.  Other arrangémehts for ‘tr:aining in the
United States were, however, made during the spring of 1941, and in May
it was agreed that the new R.A.P,. schéols should be started in Canada.

Canada

Public opinion in Canada became critical of the Empire Air Training

Scheme's slow progress in May 1940, and an accelerated programme was
drawn up. The accelerated programme was for a time completely ham-
strung by an embargo which the United Kingdom put on the export of
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ajreraft at the end of Méy. In July Canada made the supply of aircraft
for the acceleratgd scheme'a'con@ition of acéepting the transfer of
schools frdm Britaein, and the accelerated scﬂeme then went ahead, o
guard against further'cfiticism the Canadian Goverment insisted on an

acknowledgment that transfer was possibié only because excellent progress

“had been nade in preparing airfields and schools for the Empire Air

Treining Schene.

Cénada's attitude towards traihing was by now completély chahged.
She becmne‘thofOuéhly conscious of ﬁer comiituents and detemined to make
them' 2 conspicuous success.  The Canadian Goverment pressed to be en-
trusted with uore training, and was confident of Conadals ability fo carry

it out. It was sensitive to the possibilityithat putting training

- ‘elsewherc than in Canada misht be considered a slight on Canadian

efficiency, and was anxious that no unfavourable comparisons might be

dresm between Canadian schools and the transferred R.A.F. schools (which -

had rather nore aircraft and handled more pupils). By the middle of

1941 it was decided to put mofe R,ALF, training in Canada and‘unify all

T e o } o
schools in Canada under Canadian control.

Emﬁire’Trgining

Ground instruction under the Empire Lir Training schene began on
the sane ﬁay, 29tﬁ April‘l9AO, in Canada, Australia and New Zealand,
Flyiﬁg training began four weeks ldter, oﬁ 27tthay, No preliminary
ground instmction‘ was at fii‘st giveﬁ in Sou"ciiefn Rhodesia, and .fly.i’ng
training under the new Jjoint schene began qn 8th August 1940, o

" New Zealand hed to deal only with pilot training, and made & good

"start by virtue of her pre-war prepcrations for supplying trained men:

her share of the Empife Air Training Scheme was domplete and in operation
by the end of 1940, Cahada and Australia had larger and more cdmplex
organisations to.set up: their partslof the scheme Wefe af full size

by the end of 1941, All Southern Rhodesials schools were at work by

the middle of 1941. South Africa made slower progresé: cqmparatively'
few trainer aircraft could be provided for her at first, and 1t was not
until well into 1942 that the South African organisation reached its full
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size.  The school originally planned for Kenya was transferred to the
Union, and in June i941 the R,A.F. transferred schools and the South
_African schools were fused into 2 single joint organisation, R.AJP.
schools in Canada came intO'oPeration graduclly and at intervals
during 1940, 1941, and 1952,

In dll the Inpire fraining theatres a very considerable programne
of building and eirfield construction had to be carried out before
schools could start work. This programme was particularly formidable
in Canada because of the large muber of Empire Air Training Scheme
and R.A,F. schools‘#o be set up there, but a valuable nucleus of
Qonstruc%ibnal exﬁeriencc as well as of airfields was provided by the
Wor£ done 65 the Trans;Ganada Airway since 1936..

Ih Canada, Aﬁstralia,iNeW Zéalahd, and South Africe the training
of instructors dnd ground staff was an essential preliminery to the

expansion of the schoql organisstion. This was no light or easy

‘natter, since the small pre-war size of the Daminion Air Forces meant

l}thdt they hed few experienced men, while the R.A.P. could spare only
& bare minimua of key meﬁ to help, As a result, the Dominions had at
first to work with a high proportion of newly-trained and inexperienced
instructors,

In evéry'Empire trainiﬁg theatre, shortage of aircraft and lack of
spafes cauéed serious difficult& vwhile the school organisations were
" expanding, Shipping losses were an additional trouble, particularly
in the case of South ifrica,

The rapidity and nagnitude of Fmpire training develoﬁment, in

spite of these severe difficulties of building, staffing, and supply,

was most impressive., In two years from the first formulation of plans

in the autumn of 1939 Lk - Service Flying Training and 92 other flying
schools were brought into existence in the various Empire training
theatres., Eighteen months after flying training first began in May
1940 the Empire schools were producing trained air crew at the.rate of
40,000 men per year, ;

/(c)
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(¢) R.A.P, Troining in the United States.

The possibility of arranging for R.A.F. pupils to be trained ip the
UnitedAéfatcs WS mentioned.frcm tine to tine after thé outbreak of war,
but no steps were taken ﬁnfil ﬁ conversation in May 1940 gave reason to
hépe that 'ﬂe U.S.'Goveéﬁment might look favourably on the idea.

It was theﬁjasked uhofficially'ﬁhether R.4AF, pilots might be given
noanilitary training in ﬁmeripan schools, The U.3. Goverrment replied
that‘its schools édﬁld‘ﬁét-fake British pupils because nore training
thén fhe schools could‘handyé was required for America's own forces, A
suggesﬁion>that the U.S. Goverment ::icht allowr civil schools to be set

up for the purposc of training R,.L.F,: pupils was niet with the answer that

"igérculd.be better for‘tﬂosqspupils to be trained in Canada, where
“focrican aircraft and Ameriéan instructors could be used. Canadian
thaining ﬁés in-facf'reinforced by a number of American instructors
'duringifhe.summer 5f‘i§40, but no considerable supply of American aircraft

) Wﬁé oBtdihed,

In August 1940 the gquestion of R.A.F. training in the United States
was reopencd, It wes received with a cordial desire to help Britain,
and & schenme was worked out for setting up civil schools which would

train British pilots under contract.  Awkward questions. of neutrality

and official sanction were to be avolded by making ‘the scheme a civilian

coﬁmerciél venture of selling non-military training to the United Kingdon,
but.there Wéré other difficulties in the way qf:putting it into effect

at once, Thé dollar cost to Britain of establishing and running the
schools would be heavy, ﬁhile inerica had no trainer aireraft available
for the.schools to use, The advantages of buying training in the

United States were, however, considerable and manifest: there would

" be the great general benefit of close co-operation with Americe, an%/

the imediate pafticular benefit of not having to find aircraflt, ai%-
fields, instructors, and staff for the schools., It was decided to
go'ah?ad in spite of. the cost, but the schene eventually heid up because
aircraft could not be found for it earlier than the middle of 1941,

The civil schools project then lay dormant until after the Lease-
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"Lend Act had been paésed, the United States undertook in March 1941
to find the necessary airbraft._ 'A great deal more of the cost was
borne by dnmerica under Lease-~Lend, and arrangements for building six
British Flying Training Schools were put din hand at once, Training
began in June 1941, the sii new schools coming into operation in July
and Aﬁgust (instruction was at [irst given, tenporarily, in:other
schools>. |

During the winter of 1940~1941, while the civil schools scheme
was dormant, two other, small-scale, developments of training in America
took place, Refresher courses at Anericen civil schools were arranged

for fmericen citizens volunteering for the Eagle squadron, and a contract

.

'fbf the navigation training of R.i.F. pupils was nade with the Pan~
Anerican Airwayslschool at Miami,

in.March 1941, shortly after_a.start had bgennmade on the civil
schbbls schene, the idea of opening R.A.F. Flying Training Schools in
‘fhe ﬁﬁited Statés wﬁs advanced in London, Mbre R,A.F, schools were
Wanted; and Canade was anxious %o ha&e then, but locating the schools
'iﬁ Américé wasrattractiﬁe.. 'The plan was put to the United States,
'énd was ahsweredAby an qffe: fo trein R,4.F, pupils in American Amy
Air Force Schoélé; This offer was made bvaeneral Arnold in Aprdil
1941, and the training of British pupils in American Ammy Schools, which
" began in Juné 1941, came to beknownas the "Arnold Scheme", 4 similar
offer fo train R.AF. pupils in American Navy Schobls, known as the-
"Towers Sbhcme",Aﬁas mode and accepted in May 1941,

'.Tr&ining under the Arnol& Schene was different from that.given-
~in'tl_qe British Flying Training Schools. The civil schools worked to
R.A;FQ requirements, whereas the Arnoid Schools gave the American Army
coﬁfsé, with some hodifications; under American Army discipline,  The
bTowers Schene course again differed, and was directed towards speciaiised
'ﬁraining for fl&ing boat and aircraft carrier work,

The development of R,A.F. training in the United States was notable
for the speed with which it ceme into existence after the varfious

schemes were agreed and put in hand. Whereas other training theatres

/had
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had to Build up their orcanisations gredusily, merioa had "ready-nade"
resoﬁrbes- :in ‘instructors, manspower, and equipment.  The civil schools
schene was scttled in Marc;h' 1941, and the Armold 8cheme in April..

In June both schames. came into full eoperation, and from the outset

dealt with pupils at ‘the rate of some- 5,000 per year,



Thg R.A.F, was planned in 1919 to have as its primary function the
capacity to expand without drastic alteration, "The present need is
csesses.firsgt and foremost the making of a sound framework on which to
build o service, which while giying us now the few essential service
squadrons, will be capable of producing whatever time may show to be
- necessary in future,™ (Lord Trenchard's Memorandum on the Permaneﬁt
Organisation of the Royal_Air Force, 1919).

in this frmnewérk Lord Trenchard considered training of extreme
importance, The capacity to. expand depends on three main elements -
‘an operational pattern on which to model the enlarged first line, a
pursuit of technical development to equip it efficiently, and a study
of the training needed to man it - and Lord Trenchani’described training

as "that on which the whole future of the Royal Air Force depends."

(a) The Course of Events.

During the next fifteen yesrs training, though it occupied a great
deal of the R.AF.'s time, passed more and wmore into the background,
The process of instruction becaue a setflcd, regular, familiar routine:
there was no greet technicael development calling for re-assessment and
revaluation; military aircraft in 1934 were much the same as they had
been in 1918,
| Pressure for economy kept expenditure on schools to the bare
minimum,  Though a few essential nuclei of teaching were opened in
the 1920's, by 1930 there was nothing to spare forimore than the
indisPensale~anci11aries to a samll nuﬁber of squadrons,  Training
became less a primary -activity for schools and more a secondary activity
for squadrons,

That squadrons should undertake a large share of training was an
inevitable result of economy, They existed, they had aircraft and

/experienced |

% This analysis of development between 1934 and 1942 is the narrator's
interpretation of events, and has no other authority.
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experienced men, and-training was an obvious way of keeping them use~
~fully occupied, Employing squadrons on tfaining, however, had its .
disadvantages, - Tﬁey,wereaneyer particﬁlarly effipiént.bec&use they.
always-had a considefablé-proportion of learners, teaching was done not
by specialist instructors but by the experienced meﬁ4on whon first line
efficiency depended, and singe training was not the squadrons' raison
dletre it was sometimes'ﬁreated with the lack:ofgseriqusness that often
- goes with a minor role,

The prestige of R.A.F. training was high, and the R.A.F., was well
aware of the fact. .The C.F.8, kept flying instruction at an a&nirabie
- ‘and polished standard. - Training was excellent - but only W%thin narrow
limits., It was almost solely a matter of producing pilots, it was con-
cefned with short-range flying, and it was largely pre;occupied with
piloting ability. It had, in fact, become static and stereotyped in
the»fonn prescribed.ﬁy the lessons of the last war, and its weakness
lay in the great reputation of this stereotyped process, There was a
- constant temptation. to take it for granted that the established order of
training was fully adequate to any demands that might be mode on it, and
to assume that the training element in the framework of expansion would‘
inevitably be capable of producing whatever time might show to be necess-
ary. |
Expansion
When expansion began in 1934 A/C.Tedder pointed out thgt the

established order of school training not only failed itself to produce
'operational competence but left so much. to be done by sqpadrpns that they
could attain passable military efficiency only éfter an uphill struggle.
Indeed, some squadrons with more complicated roles never really succeeded
4in the struggle, He then proposed to raise the standard of school
iﬁstruction so that pilots>w0uld be turned out operationally competent,
and thus enable squadrons to concentrate on their first line functions.

# " After some hesitation and argument, the principle of school training
up to operaticnal standard was agreed in 1935, Though agreed, however,
it wes not carried ipto practice. School training up to operational

/standard
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standard involved lengthening the period of instrgction as well as
revising the syllabus,-buf econony and immediate expediency compelled
the time taken for training a piiot to be cut ddwn. The réduction of
time roughly offset the improvaneht in syllabus, and schools continued
to turn pilots out at much the seme established order stendard,
Apart.fromveconomy of cost, which was still a méjor consideration,
the main obstacle in the-way of raising fhe school standard waé difficulty
in providing instructors, Expénsién required a larger flow of piiots,
and to give them 1onéer courses would need a very considerable increase
-in the number of schools, .Thé existing R.A;F. covld not supply the
instructors for all these schools without seriously depleting the first
line, and it was preferréd to keep school training virtually unchanged
rather than weaken the first line temporarily.
The same logistic problem - providing instrucfors and gtaff for new
schools =~ tu:ned up time after time in the working out of expansion,
In 1935 and 1936 it prevented the opening of specialised schools to
deal with the {raining consequeﬁcés of technical develogpment, In.
1937 and 1938 it forced the teeching of navigati&n largél& outside'fhe
_ servige and into civil schools, In 1938 and 1939 it kept down the
number of new pilot training schools that could be opened, After the
outbreak of war it had a powcrful retarding‘influénce én the general
development of training, and particularly on operationgl_training,
The number of experiehced rien was never.large enough éo érovidg.fqth fhe
backbone for squadrons and an adequate staff of instrﬁétéré.
The mmber of instructors available and the aﬁount of‘tfbining
. desirable togethcer fixed the moaximum rate at Whichuéipangion could go
on efficiéntly,'but at every stage of expansion ﬁhé actugl rate set was
well in exceés of this maximum efficient fdfé. ‘More iﬁstructors could
not be found and so the standard of training hadvto suffer. In 1935
the existing size of the R,A,F, (which goﬁérned the mumber of instructors),
the postulated rate of expansion, and school tréining up ta.operatignal
- standard were incompatible. Same relief was giveﬁ by entrusting the
earliest stage of flying training to civil schools, but even so ’ch.ér
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amount of school training found practicable was only about half the full
requireﬁent; . The remainder of the burden %éil ihévitébly on squadrons,

The dominahce which practicability and economy exercised over train-
ing in 1934-1936 is noteworthy. Thero seems +o have been a conviction
that the esfablished order was really capable of producing what was need~-
ed, and that improvements, though perhaps desirable in themselves, could
safely be subordinated to other considerations. The attitude is exempli-
fied by a comment—which Mr, W.L, Scétt made on an estimate of how long
it would take to train pilots in war time - |
"The balance betweep puttingvuntrained men into the air and putting
squadrons out of actionm by failing to fill their‘establishments-will have
to be étruck by the Alr Council....... I suppose however we all of us
.feel that the chence is a small one that such lengthy periods as are
heré asgumed will be practicable."

If seems gemarkable that thorough training - obviously a first
eséential in expansion - should have been SuBordinated'to immediate
expediency and a fractional econom& in cost, or that an expert aSSessQ
ment of how much instruction was necessary Shoﬁld have. been dismissed as
impracticable., Yet the mmber of schools was kept down, and the fewest
possiﬁle instructors taken from the first line, éd thét expansihn'would
éhow the greatesﬁ number- of Squadrons, in the shortest timé, for the
money being spent on it, |

Though the expanding first.line was little weakened by the with-
drawal of experienced uen for instructing, it was weakened-neverfheless
by dilution with half-trained, inexperienced, pilots who needed more
instruction. The same result happened over and over again as expansion
Wentvon. Half-trained pilots, half-trained navigators, half~trained
air gummers offset whatever gain in squédron efficiency was made by
keeping potential instructors’out_of training units. In -every case a
certain qﬁota of training had to be given before a man reached operational
standa¥d - and if schools gave only a_part of the necessary instructioni
squadrons had to deal with the rest before they were fit for first line

duty.
/Technical
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Technical Development

- Keeping school training to an unchanged "ecstablished order" standard
of output made no allowance for the effects of technicel development.

Yet new types of aircraft were coning into service which demanded more
knowledge from pilots and required non-pilot aircrew to have greater
skill and take more responsiéility.

The need for specialised training units to deal with these coroll=~
aries of technical development was obvious and acknowledged, but it was
- found impracticable to provide.the specialised instruction except in one
- case = navigation for marifime pilots, .where the difficulties were well
recognised and couparisons might be made with the Névy. Bomber pilots,
whose navigation prdblané werevrapidly becoming quite as.difficult, could
have no specialised course.

Squadron training in navigation? as well as in handling the new
types, was at first relied on for bomber pilots. It proved unsatis-
factory in spite of the fact that more pilots were trained, as squadron -
navigation officers, to give it. School. courses were then begun, but
it was’ﬁmﬁractiqdble for the R.A.F. to provide instructors and staff,
and so the courses were mainly entrusted to civil schools without much
knowledge of service requirements. As-a result of this belated and
unsettled arraﬁgement of training, ﬁavigationai efficiency wasbatfained
so slowly that it was a serious defect at-the time of the Mﬁnich crisis

in 1938,

Crew training was consistently left as much as possible to squadrons,

in spite of the fact that training air gumners in squedrons had been
found so unsatisfactory that it was decided in 1934 to replace squadron-
trained alr gumers by school-trained observers. Requirements changed,
however, observers had té deal more and wore with navigation,.and air

gumers continued to be trained in sgquadrons,

Much time was spent on the question of training observers.to.navigate.

There was considercble reluctance to entrust. so respobsible a duty to
anyone but a pilot, and for a time the need for navigation~trained
observers was staved off by deciding that pilots should navigate and
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that more pilots should be trained. Reliance on pilots for navigation -
broke dowm, hoﬁever, paftly begausevthe pilot of a long-range one-pilot
alrcraft could not both fly and‘navigafe it, and partly because training
all pilots to the neceSSafy"naQigationalvstandard‘was a formidable matter,
Nayigation gradudlly passed into the hands of observers, and they began
to be trained in nevigation. At first a short periéd of elementary
instruction was added to their armament course, most of the training
being left tb équadrons. Then, after a dengerous shortage of trained
crews had been realised in the spring of 1938, full navigation courses
were started, Once again it was impracticable to provide inéfructors
and staff for service schools, and the courses had to be given by civil
Schg?;g. : . ,

_It_wasvalso impracticable to ?rovide schools for air gunners,
although frow time to time the need WaS'acknowledged and the inefficiency
of squadron training agreed. As‘a.result, Bomber Cormand fognd in July
1939 that its air gunners were "not fi@ to cross the line",

Training in Squadrons

The slow and exiguous extension of the established order meant fhaf
squadrons had to cope_ﬁot only with the instruction that fell to.them
because the scope of school training was limited but also With new de-
mands on pilots and the rapidly evolving requirenent of crews. At the
sane time expansion neéessarily meant that each squadron had a higher
proportion of inexperienced men, while the growing imminence of war left
less time in which to Work up tb operational readiness.

In 1938'it was recognised that an "interim stage" of pilot training
would hayelto be provided to take some of the load off éqpadrons -~ a
stage thgt would do-something to bridge the gap between school training
and.opcrational fitness, It was impraéticable, however, to set up the
necessary training units, Only by "rolling up" a mmber of bomber squad-~
rons in 1939 wes any interim training begun.

War-time Problems - Operational Training,

At the outbreak of war in 1939 the R.A. P, was relying on a training

systen which remained unchanged in séopc since the early 1920's, except

1
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for a patchwofk of enforced additions and extensions - civil schools
handling navigation, a few rolled-up baaber squadrons on interim train-
ing, and some specialised-courses; For the rest,- training was almost
entirely a matter of producing pilots, with 150 hours! flying experience,
on a syllabus which had‘changed little in twenty years, =~ Training, in
.fact, had rcaasined alnost stationary while the coperational pattern and
the technic&i design of aircraft had developed greatly, and mbst of the
difficultics of 1940 and 1941 foilcwod inevitably from this lopsided
;hape of the pre-war framework of expansion. |

The nismatching of school training to opcrational needs sect a
majorvproblem. It was realised - though rather slowly - that squadrons
could not in war-time combine more than the final polish of instruction
with their operctional wdrk, and -that all the training they had done
in peace would consequently have to be transferred to training units .
The amount of instruction involved =vas formidable, and the size‘pf
organisation needed to cope With‘i£ wes not accepted without doubt and
arguaent,

There was reluctance to divert all thet was necded frdn'the,first
line - instruction and aircraft for operational training could be found
only at the expense of squadron exjansion - and also, perhaps, some
reluctance to acknowledge.how ss*iously inadequate the established
order of school training wos. During the months of "phoney war® there
was no direct prﬁof that the need for operational training was urgent,
and fhe full measurc of the problem was not really taken until the
summer of 1940, |

Efforts were then made to keep operational training to a mininum,
but every atteﬁpt to avoid a full and properly organised system failed,
Fighter Command had virtually no operational training organisation before
the Battle of Britdin, in order to keep the largest possibie firsf line
walting in readiness, but as soon as the battle was joined and the Germen
effort coawritted the disengaged sguadrons had to be converted into train~
ing units,  Bamber Cammand and Coastal Command found that ecohomy oﬂi
operational training crippled the first line, cither by starving it éf
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replacement crews or by diiuting it with half-{rained men.

During 1941 the standafd to which training had to be carried before
alrcrew were flu for the flrst line was at luSter&l7St10&lly gauged, and
the need for all this tralnlnp to be given in qpeclallsed unlts fully
established. It wos then realised that for bomber and maritime aircraft
equilibriuwi in the division of’ résources‘betwecn training and operations
could be reachcd, with cxisting crews, only if the first linc remained
v&lpoét stgtic. The nécessary sfandard of training, existing crews, and
first line expaﬁsion;;cré in fact incmqpatiblc; Hard expericnce had
shown that training could not safely be cut down, and so the crews of

-

banber and naritime sircraft had to be revised,

‘War-time Problens - Oﬁtput bf Pilots,

The problem of operétional training arose from the mismatching of
schools to Tirst liné requirenents in thelr standard of instruction.,

The second ne vJjor problcm cane from mismatching in the number o; nen train-
ed. From tine to time before the war it hod been pointed out that a
fuch larger training organisation would bebneeded in waf, but it had
elways been 1npructlc able to create the reserve of instructors, staff

and eircraft thch nould enable such an organisation to coue quickly into
cperation, As a result, no considerable incrcase of school training was
. possiblez until sone 12~18 months ~fter the outbreak of war,

Dﬁring the "phoney war".thelsmall outpuf from schools gave no
trouble, but it became an extremely serious matter as soon as active
operations began, In the swrier of 1940 the demand for pilots out~
stripped the schools! capacify; The course of training - already so
short as to leave the large gap which had to be bridged by operational
training - had to be curtailed in order to force considerably larger
nunbers out of the schools, while the effort required from both instruc-
tors and aircraft had tb be intensificd ruthlessly.

It was intended to make up for the reduction in school trainingAby
increasing the amount given at the operational txaining stage, but this
made the operational training problem still more formidable, Operation~
al training was kept to the minimum, and the total amount of training -
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at school and operational stoges together-— sank dangerously low,
Curtailment of training certainly produced nilots during 1941 in the
required mumbers, but ;hc standard at which they werc turned out became

disturbingly inadequate for {irst line work.

War-tine Problens ~ Alrerafti, Instructors and General.

. Shortage of trainer aircraft wes the daninant limitation in expan-
sion of both operational apd school troining in 1940 and 1941, The
production3Of'tr&iﬁers had been based on o conservafive "established
order" of training, and could not be guickly readjusted as the logic of
events coapelled e more realistic ascessment of the scope of instruction
to bé made. Opecratio il‘types of sircraft - at the direct expense of
the firstline ~ werc u;ed at thc opef&tional tr&iningvstage to make good
the shortcomings causced by lack of treincrs end school training, but
none the less the develoment of the training system Was'consistently
- hampered and retﬁrded by lack of trainers.

Finding instructors, though a constant difficulty, was never a
‘doninant limitation except as port of the gonersl problea of providing
for operational training at tiic cxpense of ithe first line, t was not
possible to reconcile the provision of experieﬁced men 28 instructors
for all the expansion of school trainiﬁg with {irst line expansion and
first line cfficiency, ond so inexperienced newly-trained air crew were
"ploughed back" to teach in schools. There Wcrezuisgivings about the.
effect on the standand éf instruction; the pfoportion of instructors
Aploughed back was high; and “he effects of shortcening school courses
‘were certainly incrcased: but there wos no disastrous collapse in the
quality of output. v : -

There was a narked distostefor the. ‘uty of instructing. The
impression of training created by its treatment for so long as a stereow
typed, limited, thoankless, routine natier for schools or a side activify
for.squadrons could not be dispelled quickly by the Air Councilts
reagoned, if belatéd, explenations of its vital importance - especially
as those explansions were not baclked up by any concrete recognition in
the form. of »nay, privileges, oraverds,  Alrcrew were generalljkre—

luctant to be selected as instructors, and their preparation for teaching
/did
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did little to increase their liking for the work or their efficiency in
doing it, Flying inétructofs were Fiven & special, if samewhat out-of-
date, course, but other instructors were for practical purposes given no
training in how to teach theif subjects.: .

Until the surrier of 1940 the established order of pilot training in
how to teach their subjects,

Until the summer of 1940 the established order of pilot training
and service schools was the concern of Training Command; civil schqols
dealing with the additidns made during exponsion were controlled by
Reserve Caxwnd; and operational training was handled by the operétional
Coﬁménds. The whole process of aircrew fraining, in fact, cane uﬁder
five different CommandsAand two departments of the Air Minist;y. It was
then co-ordinated and rAtionalis§d to a large extent, and training -
"that on which the whole future of the Royal Air Force depends" - was for
thelfirst time directly-represented‘on the Air Council.

The extension of training oversecas - by R.A.F. and Empire schools -
wes nodelled on the'esﬁablished order of training in existence at the
oufbreak of war, In nost cases courses were shortened or work intensi-
ficd beqause of the urgent demand for piiots, and the increasing flow
of nmen troined overéeas in 1941 therefore increased the problem of
operational training, Eupire schools were of necessity staffed very
largely by inexperienced instructors because Canada, Australia, and New
Zealand had comp&rativély few experienced men and the United Kingdom
could spare praciically noné, but nevertheless the stendard of teaching
was ramarkably good.

Variations of instructional technique between different training
theatres began to grow up, and it became necessary to co-ordinste and
modernise the fraining of flying instructors by starting an Empife
Central Flying School,

The New Deal.

By the end of 1941 it was clear that circrew had to be fully trained
to. operational stondard before they went to the first line, that the
established order conception of achool training was fer below what was
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needed, and that operatiohal training would cripple first line expansion ~
unless it was ninimised by improved school training and:the revigion of ~—
crews, |

The New Deal wes then drown up as a realistic.plan for giving
‘adequate training to all aircrew. Rougzhly, it»doubled the instruction
provided by thc pre-war established ordsr, or cchieved by the 1940~
1941 combination of shortened school courses and restricted operational
training. This was an enormous advance on any previous standard of : -~
training, but even so it was little, if any, higher than operational
fitness héa required since at least 1938, and provided very ruch the
 same iénéth and kind of instruction that A/C Tedder had proposed in
1934, |

(b) Training and the Framework of Expansion..

Tfaining had & good many difficulfies andl failures-during the pre-
_warvﬁnd war-time years of expansion, and all of them came more or less
directly ffom the original relegation of training to a subordinate
"poor relatioﬁ" place in thg framework of expansion.”

In.1935 L/C. Tedder statéd the need for reassessing the process of
instruction and giving it a lafger place in the planning of expansion
with a logical clarity that was completely justified by events, There
séems, however, to have been a. conviction that the established order,
which enjoyed a high reputation, was adeQuate for what was wanted, and
if was left to all intents and purnoses unchanged, There sgeens also
to have been an undue rcadiness to aécept the impracticability éf
making any large exponsion of training on a vicious circle arguuent that
instructors and aircraft could not be spared from‘squadrons for tréining,
and that therefore either the mﬂount of tréining or the output from
schools would have to be strictly limited - a futile argument that led
to overloading squadrons with training and so meking them Stiil more
unable to svare experienced nen for instructing, Impracficability nay
have been an effective reinforcement for consilderations of economy or
of swelling the mumber of sguadrons by any possible meens, but it was an —-
unsound justification for whittling down one qf»the essential elements

/of expansion,
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of expansion. However, the impracticability of any matefial school
expansion, théugh beicaned, was consistently accepted until after the
outbreak of war, and the vicious circle of inability to find instructors
and facilities was not broken.

The results of underrating the magnitude of traiming becane pain~
fully apparent, Squadrons' peace-tine efficicncy and readiness for war
suffered badly, A large, rather uncxpected,.operational training
organisation had to be set up in war. There was doubt and incredulity
cbout the amount of instruction really needed to produce operationél
fitnesé. Whereas less than 1% of the total effort had gone to training
units under the established order in peace, some 2% had to go to them in
'war, and the necessary instructors and aircraft could not be provided
unless the first line was cut down, The training orgenisation came to
consist of a large mmber of separate stages, each created as the need
for it becane inescapable, Except where the C.F.S. influenced the
estaﬁliShed order of pilot training, the technique of instruction was
poor,

When the fundamental need for thorough training was fully realised
the 1eeway could not be made up quickly. Resources for nore‘fraining
 could not be stomped out of the ground.,  The detailed organisation of
new traiping units had to be worked out by experiment and the lessons of
experience, Tine was needed, | |

The major problems of training‘during pre-war and war expansion
thus seem to havé been due to two errors of judgment - aésumihg that the
established order of instruction would be meinly adeéuate to the increas-
ing demaﬁds oﬁ it, and-.accepting the impracticability of finding men and
material for new schodls. In the first it was apparently forgotten that
the Red Queen's Law - "it takes all the running you can do to stay in
the same place" - applies with particular force to any achievement ﬁhich
has as high a reputation as R,A.F. training, In the second, the
essential constructive principle that "difficulties can be;overcome at
once: imposéibilities take a little longer" was not'applied.

_Both suggest, not so ruch that the "extreme importance éf training"

/was neglected, //
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was neglected, but that the kind of training which should have extreme
importance was wrongly conceived, The concept was not of a developing,. C:?
questing and experﬁnénting systen of‘instruction.which would serve, side

by side with'technical develoment, the evolving operaéional ﬁattern,

but of a static, proved, clement which could largely’be‘tgken for

granted. .

The Concept of Training,

Readiness to expand - or the peace time "framework of expansion" -
seems to be nwuch more & matter of the accepted concept of training than
of the particular systeon in current use. Realistic and unequivocal
assessnent of the suount of instruction needed to bring up a recruit
from the very stert of his training to the full standard of operational
fitnéss required when he enters the first line, a clear picture of the
best nethod and technique of teaching him, and a. thorough realisation
that giving all this instrucfion, in one way or another, is inevitable,
would together make up a concept of traiming which could be translated
into any practical fom - any current system - which might be appropri~-
afe‘tobfhe needs of the monent, Such a concept of training would
esééntially be constantly and closely iinkcd with technical development
- and chgnges in the operational patterm, and -rould evolve through expéri-
meht and ;esearch as ncw cquipment or new requircements had to be matched
with trained men, Research schools, working with "guinea~-pig" courses
of typical reqruits; would perhaps be necessary to devise and assess
ways of tackling new problcns or improvenents in existing methods,

| vIn its concrete fona, the concept of training would be expressed
as the optimwri length of cowrse, syilebus of instruction, orgahisation
of schools, teaching technique, instructor—training requirements, and
schedule of instructional equipment and devices which would produce full
operational fitness for the current operational patterm and neWest
technical development. Ways of assessing pupils! progress and the
'outéut standard would be important corollaries.

Once the concept of training had been formulated, it would be a
fact -~ a statement of the quantity and quality of instruction needed

/1o’ produce



=72~
to produce an efficient first line, It would not be an imautable
fact - indeed, any suggestioh that the concept was static or needed no
iloprovement would be a danéer sign - but it would not be a matter for
debate and discussioﬁ. it would remain the accepted besis for planning
until deveclomment necessgitated a revised concept..

What would be o matter for debate and discussion would be how the
concept of training should be worked out in practicé. In peace part of
the process of instruction and part of the research ﬁight be in the hands
of squadrons, with the rest entrusted to schools. In war, or during
preparation for war, alnost all the training ?rocess would probably pass
to schools. The precise wey in which the work weos divided would, however,
be of comparatively minor importance if there were alweys an accurate and
ﬁp—to-date scale by which to gauge —hat proportion of the total effort was
really going into training and how successful that effort was proving.

The wost immortant natter would be to ensure thét the concept of
training remained "live" and in constant harmony with other elements in
the framework of expansion - that a revaluation of iﬁstruction accompanied'
every new technical or 0perafioﬁal developent, Providing instructors
and resources to carry out this live concept of instruction would clearly
be, not a matter of doubtful practicebility, but, an obvious first
essential,

Lord Trenchard's cstimate of training as "fhat on vhich the whole
future of the Royal Alir Force depehdé"znight'well be natched by Sir
Arthur Tedder's "expansion of service sQuadronsznust be based on a
reasoned training expansion prograrme, I we attempt, as we did in. the
last (1914-1918) war, to maoke our troining expansion fit a hypothetical
squadron exponsion, we shall again fall between two stools gnd secure

neither the squadrons we went nor the training which is requisite."



L, BEFORE EXPANSION .

In the years before 1935 the Royal Adr Force, though it
was largely occupiled with training, had only a bafe minimum
of schools, Pilots were taught to fly, ab initio, at
schools, but the schools were expeotcd to do dittle nore
than lay sound foundations for the training in applied
military‘flying given later in squadrons, The few non-
pilot aircrew were selected from serving airmen and taught
entirely in squadrons.

A canfortable axiom that Britain "was not likely to be
involved in & najor war within fen vears" meant that there
was no set date by which squadrons had to be fully ready lor
war, ond no urgent time limit withinwhich individual pilots must
reach an operational standard of proficiency,

The wmore training done in squadrons the less was the
cost of the Air Force: if operational units did the work of v
échoois there was no neéd to pay for scﬁools as well as a
"first line", 'Mbreover, the squddrons were kept usefully
and profitably employed,

The price of this economy was pald in unreadiness and
time: unreadiness because each squgdron had pilots at
various stages of military competence, and tiae because it
had to deal with the training both of its pilots-as in-
dividuals (without the speciélised equipment of a school)
and of. itself as a fighting unit. Another aspect of the
econoiyy of squadro@ training was that expérienced men were
both teachers of young pilots and mainstays in.war;

The amount of individual training added to the Flying
.Training School's foundation varied according to- the type of
squadron, Fighters and short range day bombers, for
instance, needed.considerably less than flying boats or
" night bombers, Flying boat pilots had to learn the
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handling_of their type of chart-board aircraft, navigation,
and the captaincy of avcrew;' night baiber pilots had to have
much the sane knowlédge; while'pilots of short-range day
aircrafg had no nqsd for tﬁin—engine flying, night flying,
or long dis%aﬁcé.ﬁavigéfion.

The individual training done by a squadron had to be
dealt with, to a large extent at least, béfore the squadron's
corporate training as a fighting unit could begin, . A
squadrgnfs year was therefore divided into an Iﬁdividual
Training Period o} the winter months and a Collective
Training Period of the sumuer. Pilots came'forward from
the Flying Training Schools ﬁainly at the beginning of
the Individusl Training Perdod, so that they could be brought
up to the standard necessary for them to take a profitable
part in collective training,

The need for individual training presséd most hardly
on night bomber sguadrons, Special ar?aﬁgements existed,
in "training sqpad;ons“ adapted to the work, for teaching
flying boat and torpedo bomber nilots, but night bomber
pilots hed to be given their individual training in the
service squadrons. AM Brooke-Pophem (C.-in~C., A.D.G.B.) .
was uneasy in April 193@ because night bomber scuadrons had
to devote 2 quarter of all their work to flying training:
in conseguence, their service training was circumscribed
and their effiéiency below the minimum of war rcadiness.

The individual proficiency achieved by pilots under
this systen was_high, but slowly attained: 1t was a year or
moré after leaving the Flying Training School before a man
became a fully competent military pilot.. The corporate
e%ficiency of' squadrons wea.s corréspondingly low: each
was diluted with pilots who were still learning the funda-
mentals of their ﬁbrk, and the dilution of squadrons at .
hae was increased By fhe posting'of a proportion of

/vilots,
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pilots, shortly after they had been trained, to squadrons
overseas,

Flying fra;niné Schools taught pupils ab initio on a
ten months' cou;se: Ilying was done entircly on'sihglc
engined aircréft,.twin engine trainiﬁg at schools having been
abandoned in l93i because so heavy an aircraft as the Viny,
if used immediately after elementary instruction on an Avro,
often produced pilots who were not souha on aircraft with
light, accurate, and eyeh controls. Pilot navigation
(or air pilotage) was taught; amanent in%truction was ‘
theqretical; and gfound training was concerned with
basic all-round knowledge.

Purther thigation training (exccpt for flying boat
pilots) was given in squadrons by pilots who had taken a
course at the School of Air Pilotage at Andover.  Practical
armament training was also a matter for squadrbns: annual
visits were made to the Armament Training Camps for practical
experience, Conversion to the sgquadronts type of aircraft,
and the teaching of hight flying, were also matters for the
squadron: each fliéht of = twin engihe squadron was
suppoéed to have a flying instructor trained at the Central
Flying School, -

About three hundred nev pilots were taﬁgﬁ£ to fly each
year., The Flying Training SObQolé'Wére NS.} at Grantheam,
No.5 at Sealand; and No,l. dt‘AbgﬁSueir in Egypt: No, 2
at Digby was closed in Dece@bep 1935, There was qlﬁo the
Trainiﬂg Base at Leuchars, ﬁhiéh»faughf'officérsAfrqm the
Navy and Army, and dealt with thclspegial'féQuiféﬁénts of
carrier-borne aircraft.  Bach school furred out sdme:
eighty pilots a year. _

Grenthen, Sealand, and the Central Flying School at
Wittering, which was concefned with the technique of f
flying instruction and the training of ihstructors,'were

Jurder
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upder No.éftGroup at Grahtham.‘, Abu Sueir wes controlled
by Middle East Commend, and Leuchers by Coastal Area. - The
Armement Traiﬁing Camps (Mo, 1, Catfos;, No;Z; Nérfﬁ Coates
Fitties, and No.3, Sutfon Bridge) and the A%r Anﬁ@nent School
aﬁ Eastchurch were under the fArmement Group, which was
formed at Eastchurch in.February 1934ﬁto.p?ovide a central
authority on éuestionS*df‘annmnent and amanent training,

Both Nb;23.Group and. the Amement GrpupAwere under
Inland Arég, but on technical and training mattefs these
Groups worked direct with the Directorate of Training at the
Aldr Ministry. This directorate was in the Air Member for
Personnel's department, training being freated as a special-
ised aspect of ménning the Air Force. The di;eétorate's
branches déél£.with flying training, navigatipn, armament ,
and the technical ground trades, |

Training aone in squedrons was the cgnéern of the
Directorste of Staff Duties, in the Chief of the Air Staff's
department, since squadrons® traiﬁiné was intimately bound
up with thé operational fitness of the Air Force.

In génerél, the types of airgraft in service use made
comparativelyllight demands on pilots;' no squadrons.were'
armed with monoplanes; elaborate cockpit drills were still
in the fuﬁure; there was little service:nééé.for instru~
me%t and bad'weafher flying; night flyiﬁg and long distance
paﬁigatioﬁ %ere needed only by five bombér ;quadrons and
twenty—fbuf'flying’boats. The gquality of‘recruits presented
few probleﬁé: , the nmunbers required were small, and pillots
could be chosen with care either from.éifil life or fr@m
serving aimen.  Specialist matters such as armement and
navigatian were regerdcd as particylar aspeot; of-a pilot's
general equipment, and the specialist officers éoncerned with
them were jﬁnior'and only advisopy to the main trena of |
volicy on both operational requirgmcnts.énd training.

/5.
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D 193k - March 1938

A fivgjyearAppogramAC for expanding the R.4.F, to 69
squadrons, with 52 aiiotfeakto Hone Defenbe, was approved in
1923,  For various_réaébhé, however, this Prograrme was
put off from year fé yéar for the féilowing ten years,
until at the end of 1933 there wére only AZ'Hdme Defence
squirons (29 regular and 13 spcc:L'll resérve and auxiliary)
out of a total of 74, ‘-

Eipansion beganiwith a Defence Requirements Camnittee
plan in February 1934 to_provide 40 additional squadrons,
and bring the Home Defence Force up to 52 sépadrons,‘by
1940, | i -

Expansion Scheme A followed. It was anproved in July
1934, and also plaﬁned to add L0 squadrons: but Home
" Defence was néw to have a total of-75 squadrons, and the
p?ogramme to be completed by‘April 1939.

In Merch 1935 Sir John Simon and Mr. Eden visited
Germany and bropéht back a clearer picture of Geman
intentions,  Expansion Scheme C, which planned -a consider-
ably larger aﬁd quickef ihcrease, was approved in May.

Its. target wﬁs a'Metropolitan'Air Force of 123 squadrons,
and a total firs%-liﬁe:strength of 15i2 aircraft, by April
1937. " '

The internafiéhal outlook grew daiker: Italy made
war on Abyssinia: Géﬁnan troops occupied the Rhineland.
-Expansion Sch;me i) wés épproved intFébfuary’l936.

Scheme F made little alteration to the planned number»
of squadrpns, but put the first line target up to 1736
by reising the mumber of aircraft per squadron. It
~ increased the proportian of heavy bombers, and provided
- more reserves. The piénhed ihcrease of bomber weight (by
reénn;ng with larger aircraft éé'well as pﬁtﬁing up the
nuber of squadrons) Wés however largely deferred until

/1937



: 1937 and i938 becagse it seemed gnlikel&ﬂéha% th§ necessary
aircraft could be built earlier: up to April 1937 Schene
F was substantialiy the sanme as Scheme C.‘ JIts full
develomment was to be finished by aApril 1939.

The general conéeption of all these schemés was that
the first line strength'should grow by the prescribed date,
end then remain stabilised. A short-temm spurt in the
output of pilots Would,nan‘thevfirst line as it grew, while
the 1oﬁg term training_requirement-would be the smaller
rflow neéded to maintain an increased but stabilised first
line, Extra schools, or special measures, could cope with
the tronsient "expansion period".

But though the first line strength grew and was manncd,
it never became‘stabilised. Larger and larger expansion
schenes were continually being worked out: some were
approved, some came near approval, and others remained
embryonic: but & new and larger plen was always in
operation‘long before its predecessor was coaplete,

Another enemy to stabilisation was the increasing
urgency of readiness for war. . At f%pgt the aim Qflmaking
a-deterrent show of force without unduly hégvy expenditue
and the desire to avoid dislocation of noxmal trade géve
ekpansion-someéhing of 'a shop window character. By 1937,
however, the Spanish Civ11 War had begqn, and German prepar-

ations became more disturbing, In March 1938 German troops

marched into Austria. Fighting efficiency, with the prospect

of war in-a measurably short time, -became more important
than a mere show of force: reserves of men and material and
plans for replacing casualties were given greater attention

1

in the later expansion schemes such as J and K, which were -

under consideration gt the end of 1937 and begimnming of 1938.

- A third enemy to-stabilisation was technical development.

. A great:change in the speed and complexity of service types

/was going
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was going on: the.éﬁdurance of praqtically gll aircraft
except.fighteré Was‘ihcreasing: operatiop{at night and. in'
bad Weathér was Becomihg'essential:T and power~operated
turrets were coming into use.  With technical developient
came changes in crewing: - duties had to be.allocatéd to -
various members 6f Ehe CEEW”énd‘pealloéated in.the light
orf experience:. traiﬁing had to be developed and extended
to match the developuents in equipment.

This lack bf stabiliéation.yressed hardly on sguadrons.
The time available to then for training and "working up"
grew shorter as wer rea diness beceme a more imuinent
neCGSSity. Théir dilution vith new pilots fresh frol
scﬁool became greater as the first line expanded more
rapidly. Thei£ technical proﬁlems inqreased as they were
rearmed with more complex typés. . The pressure was greatest
perhaps on bomber squadrons; where the problems set by
endurence and orew1n” were con51der;ble, and where expansion

and rearming were scheduled late in the prograrme.

Logistics
At the outset,'training expansion was almost wholly domin-
ated bj the small "size of nucleus R. A.F‘ in existence up to
1934.  All the essentials for treining a larger first line
—mMmﬁm%aﬂﬁd%,wdﬂmmﬁfhmtowmfmn
existing resources, Time was needed to build new schools,
cénstruct new trainer aircraft, and produce new men'witﬁ‘
the experience necessany‘for:satisfaétory teaching: and it
Would not be until two or three years after the start of
expansion that the ’cralnlnO orpanlsatlon prov1ded from the
nucleus could be materially reinforced. i

The nucleus R;A.F; had rather less than a-thousand
pilots -~ somc experienced, some inexperienczd - available |
to érévide édditiénal instructors. Expansion Scheme A
éalled for 1000 extra piibts (over and above the normal
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- flow cf replacements) to be trained in the four years 1935 -

1939. Scheme C deménded over 2000 extra pilots in rather

© under two yéars (19357--1937). Scheme F, as it .developed

- during 1936 and'l937,.required over 4000 extra pilots in

the four years 1935 ~-1939. jfénélaféd'intoftennshof fly~-
iﬁg instructéfs, these figures méé%f that if the sequence
and length of a pilot's training were left unchanged about
10% of the experienced pilots in the nucléus would have to
be withdrewn from the first line for teaching to meet Scheme
Ats réquiremenfs, and that over_aq% wrould have to be with-
dresm for Scheme C (or, later, for Scheme F). So large

& withdrawel would inevitebly leave squadrons with a very

slender backbone of experienced nen, and the effects would

obviously e serious not only on thelr readiness for war
but also on their ability to handle the very considerable
smount of post-school training which they had to do.

Scheme C's formidsble call for instiructors could be

reduced to manageable proportions in only two ways - using

service insitructors for the bare minmimum of instruction,

- and keeping the number of pilots trained down to the

least figure which would mon the expanded first line. By
these means the withdrawals for teaching were kept down to
under 206 of the mucleus of experienbed men, but the

consequences were unfortunate and inconvernient in the

later years of expansion (1937 - 1938). Limited school

training, plus the éffects.of technical development, made

it édv{sable or necessary to‘pro%ide'additional instruction

- for instance, in navigation or at Group Pools. Keeping

down the numbers trained,(l) however, made it as impossible

/in 1937

(1) Anxiety to keep down numbers had sone curious results,
especially where new technical requirements were concerned.
Courses on newer subjects of ingtruction e.g. navigation -
could not be arranged until- the posts which their output

was to fill had been established. The post, however, could
not be established until there were the trained men %o
Justify the establishment. Keeping down numbers was, of

course, powerfully reinforced by considerations of finanaial-

prudence.
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. in 1957 - 1938 as it had Béad in 1935 — 1936 4o Find the

recuired instructors without weskenifig ‘or rolling up the

first line, The result was a contined inability to have as

many service training units as were'trequired on. grounds of

'efficient“instrucfion, with the consequence that either

LS

civil éohoolé had to be used or the impossibility of giving
some forms of instruction by organised cOurges accepted,

The provision of trainer aircraft was a similar and
parallél limiting factor, If the amount of instruction and

the number of pupils had not both been kept down Scheme C

would have needed more aircraft as trainers in schools than

the nucleus R.A;F. had possessed for all purposes, The
aircraft industry Was.hard pressed to turn out all the
operational aircraft required for fir;t line expansion and
rearmanent, éﬁd had 1itt1e margin for building trainers or
develeoping the ne%iihétfuatidﬁal types being made necessary

by technical development. Trainihg expansion.had therefore

to be done with as few aircraft as possible - and those few
. Q

had to be mainiy established, if somewhat old~fashioned,
types such éé“thé Hart and its variants,

One further, and wider, consideration influenced the
logistics of training expansion, It was not certain how

far R.AF. expansion'woﬁld have to be taken before its

R

purpose - deterring Germany and providing an adequate
reply to the Gemman Air Force - was achieved, Bach

guccessive expansion scheme set a target, in:mumbers and
Sy [ ’

time, which it was thought or hoped would achieve the

purpose, and so each scheme was regarded as a short term

matter of intensive preparction which could be followed by

-_a period of "sorting out" and polishing after the purpose

had been achieved. Not until expansion had been in hend

for some two or three years did it become reasonably clear

that no settled post-expansion period of comsolidation and

© fworking
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wbrking_up was to bebexfecfed,'but-thatAjhe constanf success=
ion of ever-larger expansion schemes was in fact preparation

for war.

The Reorganmisation of Flying Training

T:ainiﬁg cane ﬁnder review when expansionubegdn in 193%4.
The review had éwo main aspects: producing more pilots to
man the new squadrons in peace, and devising a system to
turn out a flow of well trained replacements and reinforce-
ments in war, Thé first was a matter of multiplying

schools: but the the second affected the whole structure

~of flying training. The system which existed in 193k

could not meet the fundamental.warwtﬁng requirénent that
pilots should leave school fit to taeke thelr place in a
fighting front line. | '

In July 193k Air Marshal Sir John Higgins (Chairman,
of~Arms£rong WhitwﬁftH.Aircraft Ltd. and A.V.Roe & Co,Ltd.)
put to Air Mershal Bowhill (Air Membef for Péfsonnel) a
suggestion that Air Seyvice Training (2 company with which
he was éssociated) should undertake prelimirary training
and preselection of pilots before they entered service
Flying Training Schools. A similer suggestion had been
investigated and tﬁrned down about ten yearé before, and
the fifsf.reaction to Sir John Higgins' proposal was
upfavourable: training at civil schools (for Air Service
Training could not be é single chosen instrument) might not
satisfy service requifements, any cofollany shortening of
the F.T.S. course wouid be undesirable because F,T.S.
training was already below squadrons' requirements, and it
was'iikely that the use of civil schools would mean extra
cost. |

In Oé¥dﬁéf, 193k, however,‘Air Commodore Tedder
(Director of Training) brought the possibility of using

civil schools .into his review of the peace and war training

/systens,
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éystems; and incorporated their use inAprdﬁéééié‘for a
coﬁﬁieté feofiéh%ation'of the training'system;'

This reérientation(l) arose frgm.fwo axiomatic and
fundamental conéideratiohs:x first;*fhaf the war systen of
:ﬁr;ihihg should deliver pilots fit to take their places
withbut”délay in.Squadrohs,ﬁand'seobnd, that there should
be no rédicél difflerence between the peaoé'dnd war systaas
of training beca&se ény such difference would cause
dislécation ana confusion on the outbreak of war. It
propbsed that o course of about ten weeks! durdation at a
civil school, sinilar to that given td Class AA reservists,
shbuld.precede the P.T.S, course, and deal with the
elementary stages of i‘earnjfriq‘ to fly: <¢hat the F.T.S
course iﬁseif should renain unchanged in iength,'but have
1ts scope enl%rfed to include com Jfohuns1ve training in
.applied miliféﬁy flying: andAthat a month's visit to an
Armament Training ijp should Goie towards the end of the

P.T,3. course,

In this form the scheme seemed to have administrative - -

- disadvantages, It increased thé total;feriod of tréining
ngore a pilo% reag@ed*a squaaronéiand>so not only reduced

' the lengﬁh df his service career inithé squadron but also
.meant:tha{ slightly morevpiiot§ wbﬁld h@&e to be trained.
It inéfeasea the.ﬁgtaivexpé53§ Qﬁft?@ihing a pilot both by

adding uhe 01v11 course and by maklng the F T S course

Qorsielaborate,
Moreover, the“polioysof;giving agvancéd,training at

the F.T.8. 1nscead of in the sqpadron was by no neans

accepted: as shortly before as February 1934 tﬂe Alr
_ Gounci;Ahad rqjectedwit.becguse of the consequent
. reduction in a pilotts squadron service,

Tbese disadvantages were discussed by Mr, W.L, Scott

- e

"(S 7) and Air Conmodore Tedﬂer and the sohema noﬂlfled
; The civil

(1) Appendix 1 - Paper dated 3lst Octov.r, 193k, by
i/C, Tedder on Training Orgenisation.
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~The civil school course waswreduced to two months and the

F.T.3. course curtailed to two tems of 47 months each, i.e.

to. nine-months in all, and:the total training:period kept’ C:?

© -dowm to a year. This removed the objection of shorter

June 1935

AM,0, AL35/35
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" 'service in squadrons aﬁd, to.a large extent, that of greater ‘

expense:- but Alr Camﬁodofe/Tedder'felt that it was cutting
things‘rather_fine and théf the tiﬁé would be barely enough
to deal properly with.advanced training, and in particular
with nizht flying, .Thq need for greater war readiness,
and the conpression of the training period to a year, re-
moved the .objecctions to a'policy of giving more advanced .
training at schools. N
" The reprganisatiéh of flying t?éining, in this revised
fom, was approved early in 1935, chiefly on the grounds
that it would increase the efficiency of squadrons and
broaden the training resources available in wer. It was
introduced by A.M.O. A135/35, which said. the reorganisation

was intended:-~

"oy accelerating the elenentary stage of flying and
ground instruction, to carry service training to a
materially higher standard than can at present be
attained, without however increasing the total length
of training and consequently reducing the period of
ser vice given by short service officers and airmen
pilots in squadrons, The extended syllabus is
designed to eliminatc -a. considerable part of the
ihvididual training at present given to a pilot in
his first year in a-squadron and thus to render him
fit to takec his part in flight training immediately
on posting to a squadron,"

Expansion:' Schemes A, C ~.nd F,

Scheme A called for five Flying Training Schools.(l) f-w.
The T%éihihg;Basefat_Leuchars“wh;gh was renamed No.,l F.T.S,
and went on unchanged vwith, its specialised work, made a
sixth, |
| In Januery 1935-the; mmber of p%iéts required wag found

/to have

‘opened at Netheravon in May, 1935, .

{1) No.2 was_reopened at Digby in Noveﬁber,l934 and No,6

2 N . R N
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£6 have been underestimated. Since it.would have been
difficult to open an extra school at short notice because
instructors and sircraft could not be provided quickly, it
was decided to inerease the number of pupils per course from
40 to 48 at all schools except Sealand'(where bad weather and
congestion made an increase inadvisable), Larger courses
begen in April 1935 at Gramtham, in May at Digby and Nethers
avon, and in July at Abu Suelr.
| Scheme C‘requiredzeleven Flying Training échoqls,lgpd
five now schools were opened between Novemnmber 1935 and

March 1936,(1)‘ These five schools started off on the

- reorganised system, but with en important alteration, The

demand for‘piiots was large, and A.M.O..Al}5/35, in introduc—

ing the new system, had stated that its advantages in giving

a materially higher standard of training-could "only in part

be achicved during the present period of.-rapid cxponsion when,
owing'ﬁb the nced for an zcceleorated ocutflow of »upils,. the
period of the flying training school course is temporarily
reduced 4o six months.,"

" Thé older schools changed over to the new system as they
vere fe—equipped with aircraftgz) " Sealand began in October
1935: Digby, Grantham, Abu Sueir and Netheravon in the first

- /half of
_(l)u,No.ll F,T.3. opened at Wittering in November 1935, the
Central Flying School having moved from Wittering to Upavon
in Agust., In January 1936 No.7 P.T.S. opened at Peter-

borough and No. 8 at Montrose; No.10 opened at Ternhill in
Februnry ~and-Noy 9: opened at Thornaby in March.

(2) Under the old system rather more than half.a Flying
Treining Schoolls aircraft had been elementary trainers
(Tutor) , the rest being service types (Hart and Fury).

Under the new system pupils ceme forward fit to begin
flying service types, and schools were accordingly eguipped
with the Hart, Audax and Fury, only three Tutors being kept
at each school for instirument flying., - The total establish-
ment of an P,7,.S. was 65 aircraft.
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half of 1936: Leuchars remained on unreorgenised ab initio‘
training. |
By the hiddle.of 1936 ten echedls.were werking:toﬁthe

reorganised course, '“%eﬁporérily" curtailed to six months.

.Nine were dealing- with AB puplls per course, and Sealand

was dealing with 4O, " The output of pllots becone. Just

over 1,500 per-ycar, compared m1th 300 per year before

'expansion began.

Scheme T reqplred the same numbcr of>F1y1ng Tralnlng
Schools as:Scheme C, but requlred them longer. . Scheme C
had, planned to reach stablllsatlon in 1937, when three schools
needed only for the "expan81on perlod" Would close and the
F.T.S. course be lehgtheried to mine mon‘ths | Scheme Fo
would not reach stabilisation under 1939 and the thrce
schools would have to continue untll then to traln the» .
pilots needed by its larger Pirst llne. | :

The ten:Flying Training Schools Working'to the reorgan-
ised syllabtis drew their pﬁpils from.fhirteen ciyil schools,(l)
Which began work in the latter half of 1935 aﬁd early in -
1936, their outnut being arranged to feed the 1ntake
requirements of Flylng Training Schools as they started on

the new system. The civil schools were affiliated to.

F.T.S.'s for the purposes of liaison and centinuityrin the

instruction of pupils.
_The number of Armament Training Camps required went up
with successive expansion schemes, . A’ called for seven,

S

/C for nlne,

ey
.

S

(1) Filton éBristol-Aircraf‘t Ltd.)
Hemble (Air Service Training)
Hatfield (de Havilland Ltd.)’
Brough 2Blackburn Ltd.)

Sywell (Brooklands Aviation Ltd, )
Woodley (Phillips and Powis) |
Harworth (Flying Training Ltd.). .
Desford (Reid dnd Sigrist)
Perth (Airwork Ltd.) -
Prestwick (Scottish Flylng College)
Ansty (Air Service Training)
Yatesbury (Bristol Aircraft Ltd,)

_ White Waltham (de Havilland Ltd,)

i)
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C for nine, and F for eleven, but in each case the full

mmber was not needed until late in the programme,(l) since

- the additional squadrons had to be formed before they could

have any need of armament {raining.

Twin Engine Training,

In April 1934 Air Marshal Brooke-Pophem asked for some
special provision to be made for training night bomber
pilots. To raise the efficlency of these sqguedrons, he
said, it was essential to relieve them of the burden of

preliminary treining in twin engine and night flying, which

could "only be regerded as basic flyinh training" so far

as they were concerncd;

He pointed out that the requirements of night bombers
were comparsble with those of flying boats, for which it
had been found necessary to set up a special training unit,
and suggested four ways of providing the necessary training:

(1) by putting a service SQuddron exclusively on

training. 5 o , .
(ii) vy re-crooting( ) an advanced training school to
specialise in night and twin engine flying
(iiig by creating a special ab initio school
(iv) by creating training muclei-which could expand in
war elther to schools or to service squadrons,

In diécussing the gén:ralbquestion of twin engine
training, Air Marshal Brooke-Popham said:-

"The introduction of the twin engined "day-night"
bomber is a fact, and the . twin engined fighter is becaming
more of a probebility. Both twin engine and night-flying
training will, thereforé, in the near future, have to be
considered in a far wider asﬁect than merely the requirements
of the five reguiar night'bdmber squadrons, and proper

measures decided upon to ensure the required training."

/His conclusion

(1) TMo. & A.T.C. was opened at West Freugh in January
iy

1937, No.5 at Penrhos in Februery, No.6 at Woodsford (later
renamed Warmwell) in May, and No.8 at.Evanton in September

1937.

(2) Advanced training had been done at Digby in 1933.
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His conclusion was, "it is incvitabls that night flying and -~

multi-engine flying must ultimately be in the curriculum of
the Flying Troining Schools".

The night bomber problem was held in abeyance for nearly
a year, and nothing was done, while the reorganisation of

flying treining was being formulated and decided. When the

new system of training was introduced, however, it went ‘f'“ :

only a little way towards neeting the difficulties. It
included sone night flying}and navigoation, but no T.E. flyiné,
at the F,T.3.: schools were to be cguipped only with 5.E,
aircraft, Moreover, compression of.the P.T7.8. coursc from
nine months to six meant that the night flying could onl& be
local end the navigation elementary., The first pilots
trained on the reorganised syllabus would not reach sqguadrons
until well on in 1936,

In June 1935 Alr Commodore Tedder examined (@) the
whole problem and ceme to the conclusion that training on
T, B, aircraft at Flying Training Schools would be useful
only if suitable light T.E. trainers could be producc., and
if the F.T.S. course -ere of the length originally designed
(i.e. ninec months). He analysed the requirements which
went under thc omnibus heading of "twin engine ffaiﬁiug" into
conversion to T.E. cirecre t,_flying experience By day and:by

night, and advenced navigation, and pointed out that the last

tro depended very larely on having ehbugh time devoted to them. -~

So far as Flying.Training_Sghoois were concerned in the
immediate future, twin engine tfaining wasg ruled out.by lack
of suiteble aircraff, and thorough training in naviga*ion ‘
and night flying were ruled out by lack of time. 1 Only

/other way

(1) Night flying was introduced in the ab initio treining of -

pilots(on.Moths or Tutors) in 1935, and it was found that .
pupils with only some 20-25 hours flying were capable of
profiting fram the instruction.

(2) Appendix 2 - Paper dated 20th June 1935 by 4/C Tedder,
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. other way of??roviding twin engine training outside squadrons

sras & special T,E, School which could either deal merely

with conversion T.Z, flying, in which case three weeks would
be long enough, or take three months and tackle the problem
fully.  -He dismissed the short course as not having enough
value to justifyy a spgcial school, and considered that a

three months' course could not be managed with the numbers

and dates.set by the expansion programme (i.e, Scheme C).

No*Special T.E.ltraining would therefore be possible
"during the expansion period", and squadrons would have to
go on giving basic prelhniﬁary training, This was agreed
by ‘Alr Chief Marshel Ellington (C.A.S.) in July 1935, The

ultindte gsolution was to be aspecial T.E.B, school, but
C P P

this was left to a wmore distant future when the pressure of

g
expansion would be over,

Thus no progress had been made'in relieving the night

bouber squadrons of their burden, except to the very limited

“extent that the reorganiscd but curtailed F.T.S. course

would begin to turn out better trained pilots in 1936. It
had been made clear, though, that the full problem of "twin

engine train ing" was primarily one of flying experience

. and navigation,

Two months later Alr Commodore Tedder turned to the
only improvement possible under the e?isting conditions,
and proposed(l> to ease the transition from school to
squad?on by giving advenced training on T.E. aircraft at
the . 7.5, There was no intention of relieving squadrons
of cny mejor burden: the training given ot Flying Training
Schools would remain substentially the same as with S.E.
aircraft: only conversion to T,E., flying, which was
recognised as a comparatively small part of the wholg

problem, would be taken off the squadrons! shoulders.
/The difficulty

(1) Appendix 3 - Memorardun on T.E, Traimng Airoralt

.dated 23rd September, 1935.
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The ﬁifficulty wos aircraft. Obsolete T.E, aircraft
like the Virginia were quite unsuitable for training: there
was a vwide variety of multi-cngined Service types: and it
would be highly uneconomical to give each school speciuens of
evefy type. What was nceded was a T,R, trainer vhich, in
gcnefél charactcristics, wag reasonably representative of the
various twin engined service airéraftf There was no need
for this aircraft to be itself a Service type; 1t could be
a2 specialised trainer, developed possibly from an existing
civil type. The important requirement was speed in pro-
duction.

The possibility of'adépting the Airspeed Envoy was
investigated, but in December Air Marshel Newall (A.H.S.0.)
took the view that providing T.E, trainers at Flying Training

)
Schools was not in accordance +with Adir Chief Marshal

Ellington's ruling (in July) thet twin engine training

should.be_égnc ig squadrons, Adr Marshal Bowhill thought
that the ruling Qeferred to providing extra training, and not
to modifyingP.T.S. training to bring it more in line with
Service requirenents, |

The questioﬁ was referred to. the C.A.3. Adr Chief
Mershal Ellingtdn'did not disagree with the proposalk to use
T.E. alrcraft at Flying T¥aining Schools, but considered
the p%oposal té use a modified Envoy thoroughly unsound, Not
only would it takc o long time to meke the modifications and

start production(l) but "if it is our aim to get at once a

training aircraft which will enable pilots to be taugnt to
fly twin engine machines, we should take an existing machine
as it stands with the single modification of dual control.
To attempt to graft on to this the means of teaching navi-
gation, bbmbing and nerial gunnery, which do not necessarily

/require

(1) It had needed 27 months %o produce 100 Ansons after the-
modifications to the civil type had been agreed,
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require a twin engine aircreft, is to my mind completely
wrong. If Flying Training Schools require aircraft for

such purposes, they should be supplied with service types

which +ill not involve the inroduction of a new type into

the Sérﬁioe".

The draWbﬁck ofAusiné a simwle "pure flying" treiner
was pointed out by Lir Marshal Bowhill. Economy and the
best use of time made it advisabié:}or practice in T,E,
flying to be combined with other training - navigation,

cloud flying, night flying and so on - so that a trainer with

: service -equinnent was required., . The question then resolved

itself into whether Ansons or modified Envoys could be

produced earlicr in the number needed. . Air Marshal Newall

investigated and found that Ansons could be made more quick-

ly.. Alr Chief Marshel Ellington approved their use at

F,T.S's,

Lir Marshal Bowhill at once asked for the decision to

- be reconsidered. © The Anson was not as good a training

aircraft as .the Envoy: 1t had no flaps, and modifying it
with flaps would largely nullify its advantage of earlier
production: its performeance was inferior and it was not so
sultable for trainiig in blind, cloud and night flying.
Purther investigation confinned.the opinion that
Envoys could not be produced cuickly enough,‘and Air

Marshal Bowhill then suggested thait Ansons should be used

conly until Envoys were turned out, and that Envoys should be

ordered as replacements for Ansons.

Twin engine trainirg at Flying Training Schools was

“eventiually intfoduqéd late in 1936 "ih order to ueet the

- growing demand for twin engine pilots and to relieve

Service squadrons of the responsibility for providing twin
engine conversion trainihg,"
One third of hc_pupilsvof.each course, (those destined

/for Heavy
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for Heavy Bomber, General Reconnaissance, and Flying Boat

4.

squadrons) were to be trained on T,E. aircraft. It ves
laid down:-

"Tn the first instance it is essential to provide all
pupils, irrespective of what types they are to fly
later, with singlc engine training, Pilots destined
for twin engine aircroft will therefore be required
to fly single engine circraft during the first six
weeks of thelr tem at the Flying Training School,
when it is hoped that they will complete 25 hours
dual and solo flying,  Thereafter, their training in
the first and sccond terms will be carried out on
twrin engine aircraft."

The first schools to be equipped with Ansbns<%zre No,

3, Granthan and No,6, Netheravon, in November 1936,  No,9,
Thornaby, was equipped in Dccamber.

These Ansons hed no flaps} "the Central Flying School
reported in May 1936 that the unflapped Anson had been tested
and oppeared to be acceptable for use at Flying Training = .
Schools. Work wes going\on, however, on modifying the.
Lnson with flapsi

Flying Training Schools

Before 1934 night flying was one of the Cinderellas of
training, It was neglected by the Central Flying School
and the Flying Training Schools: its teaching wos left to
squadrons, and there was no co-ordinated system or common
doctrine laid down in the C.¥.S, training of instructors.

The problem of improving night training was considered(z)
and discussed, and in August 1935 it was laid dowm as a
policy thot:-

(i) Flying is an art in itself, which can be either
taught or practised under conditions of daylight,
cloud or darkness. The application of this art
is taught or oractised as Service training in the
form of day bombing, night reconnaissance, the
use of clouds for cover, etc., etc. It is

clear that night flying falls, as regards

/instruction,

(1) The establishment was 16 Anéons, 12 S,E. aircraft being
withdrawn, and the total aircraft at these schools became
69 (47 I.E. and 22 I,R.).

(2) 8See note on page 88.



A,P.1388
(3rd Bdition)

-G3=-

instruction, under the category of the art of
flying unde® corditions of darkmness and should,
therefore, be taught as part of the instruction in
flying and not as Service training.

(11) Night flyln6 ingtruction should be given, as is day
and instrument flying, during the Flying Training
School course. The application of night flying
to Service training, e.g. night navigation and
recomnaissance, if taught at the Schools, should
occur during the second tem.

{iii) The Central Flying School, 2s the establishment
responsible for formuwlating the methods of flying
training, should issue the "patuur" for night
flying instruction.

There was considerablc delay, however, in providing
night flying equipment for Flying Training Schools, and it
was not until the middle of 1936 that. they begen night
flying training, The aim was limited:: it was recognised

that the time available during the course would:inot permit

enough practice to produce experienced night flying pilots,

and so the purpose of F,T.S, night training was defined as

1

"ensuring that every Service pilot had flown at night, keep-’
ing instructors in night flying practice, and destroying the
theory that night flying required some special technique
and skill". The syllabus aim was six hours' flying at night,
all on circuits and iandings except for one out and back
flight of 20 miles,

When the reorganised system of training was introduced
Flying Training Schools were divided into the Flying Training
(renamed Intermmediate Training in 1937) and Advanced Traiﬁ-

ing Squadrons, Pupils spent one term of 13 weeks (15 in

winter) and did sbout 50 hours!' flying, in each, A new

course was accepted every three months, when.the previous =
course passed from the I,T. to the A.T. Squadron.,

The 2im of the first term was to bring pupils-up to
e standard when "handling the circraft was a means to an
end end rather than an end in itself", which meant that
"the pupil must be able to fly accurately and to reach his
objective under any weather conditions®, Navigation

/training
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training covered map.reading ond .
elemenfary D.R. (both as wilot and as observer) with wind
finding by the reciprocal course method; it was pracfised
on two or three 200-mile triangular cross country flights
with 5 given wind. Instrwﬁont flying wes taught by ground
insfructioh in the functions of the instruments and frequent
short proctices, when occasion served, under the hood: in
addition, the navigation exercises were partly done under
the hood. It was not, however, entirely practicable to
carry out this syllabus: somec Harts had no hoods for the
front seat, and no hoods were available for Ansons,

¢

~The'pupil's term in the Advanced Training Squadron wos
laﬂgiY;ievoted o armamenf fraining: ground instruction
end exercises with the cine camera gun and over the camera
obscura were done at the Flying Training School, and the .
work culminated in the ﬁonth's attachment to an Aﬁmament
Traihing Camp.. There was o certain degree of specialisation
in the work of the second term: pupils were taught only
the aspects of bombing and gunncry required in the squadrons
for which they were destined, séuairons being classified into
three groupsi-
I Fighters
IT Medium Bomber, Light Bomber, Torpedo
Bomber and Amy Co-operation.
III Heavy Bomber, Flying Boat and General
Reconnaissance, :
Broadly, tha controlling factor in the training was
whether the aircraft had onc pilot and fixed guns or two
oilots and free guns. Pilots for Groups I and II (plus
same G.R. pilots) were frained in fixed gunnery: those for
Group III were trained in free gunnery, both as pilots and
gunners.  Training for bombing, both as pilot and bomb éimer,
wes given to Groups IT aﬁd IIT only. Thig svecialisation
was acknowledged to be undesirable, but wos "made inevit—_

able by the number of pupils and the limited facilities

available®, .
-~ /In addition
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Xn addition, the F.T.S, course covered photography,
reconnaissance apd formetion flying, ord included height
tests of 30 minutes at 15,000 Peet,

In November 1936 No.23 Group asked for the duration of

“the P.T.8. course to be incressed to nine months, and the

pupil -population ot each school rcduced to 80 (i.e. two

" courses of L40). It was difficult to commplete the syllabus

in all respects; pupils had insufficient time to digest
their instruction; ond a "cramaing' course did not produce
the best or most permament results,

"Pressure of expension", however, waslstill as powerful
a factor as it had been in 1935; the need for two pilots in
large aircraft was on the horizon; and though the ideal
of longer courses and fewer pupils was accepted;no date
coula be set for its achievement. fhe duration remained
at six months, and the size of courses at'48.

A further difficulty cﬁme with the introduction of
T;E. training, The policy of reduiring pupils to fly

Herts during their first six weeks at F.T.S, meant thet the

. first term tended to degenerate into a conversion course

to two scrvice types, with navigation, instrument, end night.
flying reéeiving'less.attention.- In November 1936 No.23
Group proposed that T,E, pupils should be trained throuéhout
on Ansons, but the proposal ﬁns turned down and the policy
of starting on 5.3, alrcraft reaffirned bj the Air Ministry.
The proposal was put forward agein in July 1937,
aggravation of the zlready diffioult’pfoblem of getting
dll pubils off .solo at night being given as_fhe chief
reason.  The scheme was tried e:perimentally, found success-—
ful, and approvéd by the Air Ministry"inlNovember 1937.
Four more Ansons Were‘allotted to the schools concerned
(Nos. 6, 9 and lO)vand four Harts withdrawn,
Taroughout this period Flying Training Schools were

Jworking



S.38529

o

working under ncavy pressurc, walch was due in o considerable

. 1
degree to their organisation. Maintenance was done in the
flizhts, and instructors had to deal with maintenance,

adiinistration and ground instruction as well as flying

instruction, In fact, everyone did a bit of everything.

Flying Training Schools worked satisfactorily, in soite of
this faulty orgenisetion, only because the orgenisation was
extra;agant.

It was clear that this system, wiich was working with
difficulty in pence, ﬁould brea:>down under war-time pressure;
and in June 1936 Air Camodore Tedder wrote a paper on the

subject, He compared the flight systen of maintenance
w{th-civil operating, and found the Service system uneconami~
cal, though diréct conparison was not possible.

"Service economics in war and civil economics in peace

are very much ckin, because the object is - in each
case to ensure efficient working with the strictest
regard to economy, while preserving the ability to

expand",

Air Comodore Tedder apvlied these principles to a

' Flying Treining School, end deduced thet there should be a

functional orgsinisation by which technical maintenance
wags delegated in its cntirety to one group containing all
the technigal naintenance personnel, wder an officer in
gharge of maintenance: in war there wrould be need for
strict economy in thesc men because of competition between
industry and the Services, Similarly, there should be an
administrative organisation, to relieve the instructional

)

gtaff and maintenance persomnel of all administrative

=

work. The IMlying Training School should thus have three
distin;t divisions:- oan office, a gerage and a school,
The flight systean bf neintenance ended in May 1937,
when mainteﬁaﬁce was Qeﬁtralised for each squadron (i.e.
Intermedite aii Advonced) under a squadron Engineer

Officer.

/During 1937
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,-g\if*"f & S Dﬁring:l937iééme‘6f the stdtions used by Flying Train-
"ing Schools were required for‘operéfional units as expansion
“ developed. Noi9 F.T.S. moved from Thornaby to Hullavington
“in’ July, No.3 F,1.8. from Granthem to South Carney in
“'August, and No.2 F,T.S. from Digby to Brize Norton in
September, '
A-\“?\ e “‘ R Thelﬁfeliﬁﬁhary ciﬁil school course dealt with the
' 'basic principles of flying, and included the use of instru-
' ments. Its'duféﬁibh was eight weeks (10 weeks in winter)
- *andzﬁupils' fljiﬁg'timé was 50 hours (25-dual; 25 solo).

Navigation Training

' Up to 1935 Llong distance navigation was required only
by flying boat anﬂ:ﬁight’bémber'squadrpné, and to a lesser
degree by torpedo bomber squadrons and coast defence units.

©In all casesﬁhQViéation was the pilot's concern,

Flying boat pilots were ziven navigation training as
part of the 29-week Flying Boat Course =t Calshot, Torpedo
bomber and coast defence pilots'ﬁbre trained in their units

~at Donibristle éﬁd Gosport. by navigation specialists,
Night bomber piloté'were frained in équadrons by Air Pilotage-
officers (renamed "squadron;navigatibn officers" in 1935)
who had’passed a l}rweek céu?se at the Air Pilotage School,
- Andover, Specialist."N“ 6fficers'wefe troined by a 7
months' course at Caishot.
-~ | ’.x"‘;The_ihportanbe of accurate navigation over the sea had
- S.34945 - been made alear by exercisgéjwifh the Naﬁy: but even
though speéial training was given to flying boat pilots
it Was;doubtful whether their standar@ was satisfactony.
~«  There was no déubt, however, about the night bomber
squgdrqns; their standard was unsatisfactof&. |

At an early stage of exponsion it was planned to form

)

four "Coast Reconnaissance" squadrons equipped with land-
planes, and Air Commodore Tedder pointed out in January

/1935
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1935 that these squadrons could hardly be expécted to be
- reasonably efficient unless the. pilots.were given adequate
;. training in navigation and reconnaissance, - He then put
o Poxward a, gscheme, for amalgamating, the Alr Pllotage School
at Andover with the NavigatibniSchool.at Calshot' and giving
navigation courses: to flying boat,. coast recomnaissance,
T.E. bomber,torpedo bomber, and coast defence pilots at the
;combined school. This would involve taking away the novi-
- gation part of the Flying Boat Pilots! course {which was
roughly equivalent:-to' the 1l3-week Alr Pilotage course) and
leaving that course with only the training in flying and
handling flying boats, To provide air: training at the
amnalgrnated school he proposed to use the first of the
Coast Reconnaissance scuadrons, and so -avoid having to
produce extra aircraft.
Air Viee Mershal Courtney (D.C.A.S.) agreed with the
. proposals, which he said sought to give & fairly considerable
proportion of the force an advanced course of training in
navigation, and went on;- -
June 1935 . "I am being driven inevitably to the general conclusion
: that we must eventually aim at a system of training-
which will provide all flying porsonnel in the force
with a standard of navigational ability not less than
that at present possessed by our flying boat pilots.
The increasing speeds and ranges of aircraft, the
probability that.bombing squadrons will im.war have to
fly long distances over the sea to their objectives,
the likelihood that squadrons will have to fly for
long periods eitlier in or sbove the clouds, and the
tendency towards a morc general =zdoption of night
flying, 211 seem to emphasise the need for more
thorough navigational training....... We are ropidly
leaving behind us the days when, by depending on local
knowledge, by sticking to railways or rivers, or by
following tracks ploughed across the desert, we could
solve our difficulties without going to the trouble
and expense of proper navigational training,"
In June 1935, hoWeVér,>the preésure of Sdheme C caused

325263/3l : Air Commodore Tedder to revise his pfdposéls-by leaving

SRR

out ény provisidn for T.E. bamber pilots: the requirements
of time and mumbers which made it iﬁpossiblc to give these
pilots special T.E, training made it equélly impossible to

/éive fhmn
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give them a2dditional navigational training (which would in
fact hané been a major element in thé "séecial T.B. traine
ing"), and the immediate problem of navigation training for
bamber nilots remained unsolved. ° In the more distant future
there seemed little likelihood thet they could be trained at
the same school as maritime pilotss there would be too many
- of .thenm,
Thetproposal was now that a combined School of Alr
! Navl atlon and Recomnaissance should be formed at Manston,
with the first of the new G.P. (Coast Reconnaissance)
“squedrons to give the air training., Its functions would be:-

(i) courses in navigation, ,reconnaissance, and ship
recognition for pilots operating over the sea,

(ii) courses for squadron navigation officers,
(1id) spedigiisttﬁN"hgourses.

On this probbéal Mr, W.L. Scott made thé pertinent
,observatlon that 1t could not be considered a long term
‘pollcy. He pointed out that the old system of giving purely
flying training at schools and service training gn squadrons
had been replaced by & policy of giwing some service training
in Flying Training Schnols, and tnat_it would therefore be
necessary to consider in due course how far that service
training_should be specialised for aifferent types of
‘sgnadrons; and in particular how far navigation training
should te carried.‘ "It will perhaps appear of dubious
wisdam to accept three navigation standards namely oné
to be reached in the 12 months ab 1n1t10 course (i.e. F.T.S.),
'one sllghtly higher for Flylng Boat G.P. and Bomber Sgquad-
rons, and one much higher for N Specialists".

Air Commodore Tedder's proposal was approved, and the
School of Air Navigatinn.was formed at Manston on 6th
Jamuary 1936, No, 48 (General Reconnaissance) squadron,
equipped with‘Ansons, provided airnraft, pilots, and
wireless Bervices. ' i? .

/Tneiynvigation
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The Nevigation and Recomnaissance (N.R., later called
G.R.) course for.pilots operating ove: the sea was to last
16 weeks , gn@_consist of the l3-week na&igation course plus
training ip redopngissance and ship ;ecognition: there were
to be six courses, each of é5 pupils, per year, The
squadron navigator (s.n.)_course was to be of 13 weeks!
duration: there were to be three courses each of 12
pupils pef year, . The specialist N course was to be of
7 months'.durgtion, with eight pupils. In addition, there
were to be occasional two-week céurses for officers need-
ing‘refresher fraining. |

The net outcome of this reorgenisation and all the
discussions’ 1éading up to it was small, = Maritime pilots
would in fufﬁre havé'a thdrough course in navigation,
but fdr the‘}est of the service matters remained very
much’ where they had beem scmce 1918. Howﬁunsatisfactony
this was likely to prove éas shown by a paper-Written in
August 1936 by Flight Lieutenant D.J, Waghorn on "Navigation
in the R.A.F."., In it he pointed out that the technical
dévelopment of aircraft, by increasing speed and range,
had increased the difficulties of nﬂvigatiog so that it

was dountful if the average R.A.P. officcer would be capable

| of making the best use of the new types of aircraft.

‘ 'Futuréléperational work by bombers, he said, was

likely to Dbe at or above 18,000 :feet, -and at speeds of

about 200 m.p.hs" Dead reckoning was likely to produce

serious and cumuletive errors at long ranges (meteorologi-

" cal forecasts for 18,000 feet at a distance of say 500

miles were not likely to be completely reliable) -
diréctional wireless was not as accurate as had been
thought, while its rohge was doubtful and wireless silence
a.possible necessity in-war, = |

Flight Lieutenant Waghorn also pointed out that the

/R.AF,
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R.A.P. had very llu lo experience of lono distahce flying,
s8ve by 10110W1n *oll def'ined routes and so making little
call on true navigatlonal aolllty, and that” qneclallst
navigators ("N“) had only academic knowledge, and no practi-
~cal eiperience, of éstronomical na%igation. He urged that
experiemEfal long distance flying should be undértaken,
to form a baSis forAinstfuction and enable névigators

]

generally to be given 1ong—dlsuance exnerlence,'and hat

‘ astronomical navigation should be. developed.

This paper passed through the hands of Air Commodore

: Garrod,'the ac%ing A.0.C. No.23 Group, who ehdorsed the need

for experimental long-distance flights, study of modern
navigational methods, and long training flights to give
experience, He added the necessity for including cloud

“and above-cloud flying at Flying Training Schools, which

would mean equipping the schools with wireless and homing

fabilitiqs.

The papérdfhén brought some urqent.and emphatic comments
from Group Capialn Harris, who observed that it was essentiél
to simplify the means of navigation until all pilots wére
accurate navigators: producing expert navigators could »
be done as it,was done thén, but it took a long time, and
a few 1aboriously tréinéd experts were no answer to war
requirements. Moreover, experts tended to sufround
thelr art with clap~trap, whereas navigaion should be made
a simple and Draétiéél ﬁatter.

Group Cantaln Harrls said +that navigation was probably

—the most uﬁportant asoect of service operau:onal efflclency,

but the general at*ltude towards ﬂt was deplorable and the

‘ standard of efflclency lamentable, It had for é Long
time been the Cinderella activity of the R.A.F.: senior
offlcers had had nelther knowledée of it nor interest in
it, and bhe Junlor officers who had in. the past been respon-

sible at the Alr Mlnlgtry for navigation equipment and
‘ ' /bethods

-
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methoas had not carried enough guns to get vital require~
ments properly co~ordinzted and put across. The same, he
added, was true of armaméﬁt;

The chiof reason for this lack of interest and drive
in navigat?pn Group Céptaianarris nut down to the fact
that with éﬁért range aircralft "pilotage and Bradshaw" had
been considered substitutés for navigetion, - The efficlent
overation of an Air Striking Force depended on.accurate ﬂf“
navigation to pilotage range, pilotage to the target,
and bombing gcbﬁrac&, the problems of the return flight being
much easier.

The lack of interest and drive still persisted,
however, and %he development of navigation remained slow,
half-hearted, and hesitant,

Bomber Pllots

The future crewing of alrcraft was laid dovn by Air

hief Mershal Ellington in April 1936,  Bomber and two-
seater fighter aircraft were to have a crew.of one pilot
vand an observer (plus wireless opcrators and air gunners
where they were needéd) and G,R., aircraft one pilot and a
navigator (who would te 2 pilot, at lesst until 1939, when
it might be possible. to produce‘an observer competent to do
the work) .

This one-pilot crewinz of bombers at once brought up

anotvher asmect of the navization problem, . The pilot would

be the only trained navigotor in the aircraft (however in= - ~
adequate his training might be in bomber squadrons) and

Air Comaodore Sholto Douglas (D.S.D.) pointed out in June

1936 that he could not both fly the aircraft and navigate

it over the distanced which newer types (i.e. Blenheim, -

Wnitley, Hampden, Battle, Wellesley) made possible.

The need for some more speciclised attention to ™
navigation than could be given in the pilot's snare time
. - . \ . - ’
(even with an automatic pilot) was increased by the

/prospect



)

June 1936

S.40289

February
1937

_~1035,

-prospect of operating at night and in bad weather. The

possibility of having a navigation-trained observer was
mentioned, but not pursued,

Group Captain Harris (D.D.Plans) anphasiéed that every

-aircraft with an endurance of more than three hours should

have two pilots because of the'strain-(which'was far more
mental tension then the physical effort of actual flying) in
war time, Moredver, crew moralec needed a sedoﬁd pilot
capable of bringing the aircraft back if anything happened
fo the first pilot, and first pilots could be trained only
by apprenticing them for a time as second »ilots, ’ Group
Captain Harris considered that névigafion should rémain the
first pilot's responsibility, and not be palmed.off on
second pilots or observers., He protested against taking
navigation less seriously over the land than over the seag
with the coming of cloud and night flying for all bonbers,
their navigation problcig would be faxr more corplicated
and far more likely to lead to disaster than those of alre
eraft operating over the sea.

It was clear thatxprovision,must be madevébr navigation
¥ addition %; piloting, and that trained men muét‘bé
provided for it. The crewing of aircfaft’was revised early
in 1937: wherever possible bambers were givan two pilots
(Harrows, Whitleys, Wellingtons, Haiipdens, Heyfords, Hendons,
Hendons and the P.13/36 and B,12/36), and so Were'G.Rf

aircroft, But in some bombers (Blenheins, Wellesley,

.Battle) it was impossible to carry two pilots, though the

range and endurance of these aircraft made some special |

provision for navigation necessary. Squadrop training was
to be relied on to develop the necessary navigational skill,
and sach bomber sguadron was to héve three "s,n," qualified
pilots,

| These decisioﬁs of course increased the pilot output
required from Flying Training Schools and the amount of
"s,n," training needed, but no more schools were opened,

/The six-month
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The six-month F.T.S. course was retained, It had been
'iptepded to bring in the originally planned nine months &-\
duration of F.T.S. course during 1937, but the increased
52555& for output made it necessary to keep on with the
576407 /%6 curtailed course, The School of Air Navigation's "s.n,"
training capacity was increased, 1O-week courses of 22
pupils taking the place of 13-week courseé of 12.
This increased rate of training at Manston was, however, f‘%
not enough. It Would'be‘l939_befofe all the "s.n."vposts
were filled, and so Air Commodore Leckie (D. of T.) suggestea
605656 /37 in Januery, 1937 that selected pilots should be trained at
civil navigation schools for Second Class Navigators'
licensese(l)
This proposal‘was at first closely linked(with the aim
of giving short service officers betté; eguipmén% for their
later caréer.in civil life. The plan was, hoﬁever, eventu~
aily apprﬁ?ed'on fhe ground that more "s.n," officers were
urgently nceded. It was possible to find pupils at once
because delay in forming new squadrons meant * t\there
was a temporary surplus of pilots'forAwhom no aircraft
were yet ayailable.'
Navigation training et civil schools wes thus\begun
as 2 tamporeyy oxpedient for reducing the deficiency.
of "s,n." officers untilAManston could turn out the numbers
needed, and for taking advantage of a temporary surplus of
piiots. Only 70 pupils were to be trained during the _ .
summer of 1937.
The firét course (47 pilots) began at the Imperial
School of Air Navigation, Notting Hill, London in April,
and the second (20 pilots) at Air Service Training, Hamble,

/in July

(1) The Air Unmiversity (i.e., Hamble) navigation course had -
been token at their own expense by some keen pilots, who had

obtained Second Class Navigators licences, This led to the
tenporary acceptance, by AM.0. Al/36, of this licence as

an alternative qualification for squadron navigation officers.

3
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in July. The cotirses lasted three months, included no

practical work or flying, and were recognised to be inferior

to the Manston course. The pupils were selected from

those who had been in squadrons some 12-18 months after

leaving P, T.S,

In the meantime the question of giviﬁg all banber
pilots a course in navigdtion nad again‘been und?r consider—
ation, Mo desision had been taken by Sepbember 1957, but
it was agfeed to continue courses at the Imperial School
of-Air Navigation (4O pupils) and Air Service Training
(30 pupils) in anticipation of the introduction of navi-
gation training for all pilots. The intention was for
ciVil sdhdollbraining to be, a tgﬁporary stop gap until

rore Service schools could be arranged, and another batch

of 70 pupils was sent to the two civil schools for training

in January 1938, ..
Observers

Up to 1934 Air Gumners were the only non-pilot members
of air crew. They were selected by squedrons from their
airmen, wireless operstors being chosen when théy were
required, and were trained in the squadrons. Some were
trained in bombing as well as gunnery, and o few were
amployed full time as air gunners, Nevigation, of coursd,
was the pilot's responsibility,

‘This System of squadron selection and training was
found increasingly inadequate and unsatisfactony: there
was cdnsiderable veriation not only in the qualifications
6f'airbgunners, but also in their standard of proficiency.
It was therefore decided in 193k to-replace them by a new
class of school-trained eircrew, Air Observers, The
ohange;ovér'was to be made gradually,. old style.aif
gunners béing replaced by observers as their period of
service cmmé fq an’ eénd,

/Observers were
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Observers weré to be drawn from sirmen serving in the
skilled “qpprenﬁiceship“ trades, and were 4o be trained by
a basic course in bombing aﬁd gunnery. An Air Observers
School to gi&ékfhis training was 6pened at Nérth Coates(1>
in Januéfy 1936,  The output of this school was 200 per
year; the coursc 1asted two monthsg: and after being trained
the obécrvers wefe to be employed parf time on air crew
vrork and'part time on théif ﬁésib trades, The course was
not expected to turn out fully trainied observers: squadron
training to fit them for work in the type of aircraft
concerned was to foiibw the basic course.

The geheral crewing of one bilot and an observer laid
dovn in April 1936 was estimated to require 1264 observers
for manning Scheme F's first line, North Coates, however,

could produce only 580 befdre Aﬁril 1939. Even if some
500-600 "old style" air gwmmers vho had been trained in
bombing were élso an?loyed on observer duties, there would
stil1l be o deficiency at the torget date for Scheme ¥,

.-

AT this stagejobserver‘requirements became linked
rith hivigation rcquiremehts. It was essential to provide
ééméonevoﬁhcr fhan the pilot flying the aircraft to attend
{o navigation, Al thefe werc two possible solutions, One
wes to ﬁr&iﬁ the observer in navigation, and the other
was to carfy a seconipilot.

Group Cantain Oxland.(D.D.O.R.) and Air Conmodore
Sholto Dougiaé pointed out in June 1936 that one-pilet
crewing had &s its ineVi%able corollary the necessity for
producing an "Observer IM, fully trained in navigation as
well as in bombing and gunhery, bu% that no steps had been
taken to select or train such wmen,

Group Captain Harris argued strongly for the two-

pilot solution, since havigation was the most important duty

in bombers and responsibility for it must rgst on the
' . captain

(1) North Coates had previously been an frmrment Training
Camp: its place as No.2 A.T.C. wvas taken by Aldergrove,
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- captain (i.e. first pilot), and because of pilot fatigue

end pilot casualty considerations.

Air Commodore Tédder'pointed out that the ;nly navi-
gation training thén being given to observers was given in
squadrons, and that whether their squadron training was |
continued or whether they were school trained it would be
some considerable time before the "present so-called
observers" could attain anything like the navigational skill
required,

The two pilot solution was generally accepted, and
early in‘1937 observers were replaced by éecond pilots in
the crews of all aircraft which could car%y two pilots.
This reduced the number of observers required and so the
prospective deficieﬁcy in 1939, but it left a navigation
problem for aircraft such as the Battle, Blenheim, ana
Wellesley which could not carry two pilots, These aircraft,
however, were ultimately to be replaced by larger types
carrying two pilots, so that in the long run the observer
problem would disappear.

In the meantime Battles, Blenheims, and Wellesleys
needed observers who knew something about navigation. The
course at North éoates was extended in May 1937 from two to
three months, and navigation training "similar to-that
given a pilot at the Flying Training School" was added to
the syllabus.‘ This was fecognised to be only a basic
preparation for squadron training and the féllcwing points
were made clear to Commands When the Nbrﬁh Coates course
was extended:-

"The air observer ﬁas not been, and canmot for the
present be trained up to a complete operational :
standard at the Air Observers School, This can only
be achieved in the squadron to which he is posted,
as ‘a member of a crew. It is considered that a
period of six months advanced training in a unit
will be necessary before the required standerd
can be reached, except in those cases when the
obse?vgr has had considerable previous experienge as
an air gumnmer,

/The necessity
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The necessity for the thorough training of air
observers should bg brought to the notice of the
units concerned.
With the additional navigetion courses already
arranged, it is anticipated that there will be a
"s.n," navigator in every flight in Bomber Command.
This will materially reduce instructional difficulties.
A further scheme for the training of all pilots up to
"sen," standard is also under consideration",

The capacity of North Coates was increased éo that in
spite of the longer course the output of observers remained
at 200 per year. This was =till insufficient to meet the
requirements of Scheme P by 1939, even when the number of
observers had been reduced by the revised crewing, but
the prospecf‘did not cause much concerh: there was likely‘
to be a surplus of pilots, who could act as observers until
1940, when North Coafes would have trained enough men,

The increasing'proportion of large aircraft, with the
revised crewing laid down early in 1937, began to .iake
heavy demands for other classes of aircrew. Two wireless
operators were to be carried in the larger aircraft, and
one in other types where long range or night work was
required. The rest of the crews were to be‘"straight" air
gunners (who were in fact largely drawn from tradesmen): a
few specialist air gunners (chiefly wireless operator
mechanics and fitters) were wanted for flying boats,

This called for an output of some 900 air gunners per

April : year, éna although it was suggested that unit training was
1931 not satisfactory a changefin the system was not considered
possible, | To easé the provision of wireless operators
S.40289 Sir Edward Ellington ruled that only one of the two in the
crew of 1argefvairqraft should be on the squadron establish~
ment. The second was to be found in peace (when he was
neéded)ifrom the station establiéhm§nt, and in war from the

reserve.

Bamber Command's Recquirements.

The reorganisation of flying training, the rearrangement

/of navigetion
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of navigation training, and the developaent of observers
barely touched the fringe of the "twin engine bomber"
problem, Specialised courses had been considered in 1935,
but nothing had come of them because of the need to get
pilots into squadrons hy the dates set‘by expansion, In
1937 the main burden of training still rested on sguadrons.

Squadronst training, however, was éeriously handicapped
by laék of appropriate and necessa.y equipment, and by lack
of navigation-trained observers, as Air Chief Morshal Steel

pointed out in.September l937§l) Blind flying and night

flying were difficult to carry out in squadrons at this tinme,

and the standard at which nllots came forward from Flylng
Training Schools was not called in question.

The handicaps under which Bomber_C@mnapd was tﬁying to
attain readiness for war were also the subject of a letter(z)
froa Air Chief Marsha] Ludlow Ho”1mt in November -19357.

This sirezsed the need for enabling bombers to operate and
train in 211 Weathers, and for providing a thoroughly trained
full-tine dbserver.

« The Air Dtﬂff was in full agreement with Bomber Command.
Operational training was gravely Jeopardised by lack of
adequately trained observers in Wellesleys, Battles and

Blenheims: old style air gunners were not capable of mneeting

the navigation demands made by these aircraft, and observers

needed very considerable additional training in squadrons,.
Air Cammodore Sholto Douglas (D,S.D.) said:-

"We have created an Air Force of long range and high .
offensive potentisl., If we are to use this potential
in war and give full scope to its training in peace,

a highly skilled full tiie air observer is Just as
rmuch an essential as is any other member of the crew,
not excluding the pilot".

/Part-tine:

o s

(1), ipperdix L - Letter from Bamber Caraand o the Air

Mlnlﬂtry deted lat Sevbeiber 1937.

(2) Appendix 5 - Lotbor From Banber Commend o Air Ministry
dated 10th Novamber 1937,
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Portitime observers did not come fresh ©o ﬁheir aircrew
duties, and did hbt_béve %iﬂe for the further training and
study they needed.
2 The paT%Ftiﬁé'gbsérvervproﬁlem was ﬁot, however, a
- simple’ question of operational requirements., "Econony
:modifiéd perhaps bchonsidefations of airments carcers",
~as Alr Chief Mershal Ludlow Hewitt expressed 1t, also came
into the matter, which had.ﬁeen under co:xnsideration and

discussion since the sumer of 1936, Part-time observers

_were also part-time tradesmen, and they could not be released

B

. for full time aircrew duty until there were ehough skilled

_'tfa&eSneﬁ’ﬁd:repiabe ‘them Qh maintenance WOrk. The part-

imejsysﬁemﬁéf-providihg obse;vers was an induceacnt Tor
recruiting the fightltyfé of‘ﬁan into the skilled trades from

which ObserveréFWefe choseﬁ. .Full—ﬁime observers recrulted
direct from biﬁii 1iféceould ave to be‘givep.rapid PIOHO-

tion if the sSame %ypé of man és came forward for pilot
duties were to be recrﬁiﬁed, and this rapid promotion

would compare badly with %he slower‘promotion in therades
from which serviece éntfy obserers 7ere chosen, Ir

observers were to bebhichly'fréined in-navigation there

o]
o

would be little difference, in the type of man recruited or
the instruction needed, between observers and pilobs: it
might therefore be simpler to go the whole hog and provide

pilots. There would be difficulties over the increased

cost of persomnel involved in making observers full time,

. These objectiaswere put forward by Alr Marshal Mitchell .

(£,M,P,) who also argued that navigation requirsnents were
to be met bv giving adequete training to pilots, and that
o B = i 3
the need Tor observers was therefore purely temorary since
- - J

the aircraft concerned were to be replaced in a few years
by larger types cerrying two pilots,

There wasg considerable divergence of opinion between

/Air Marshal
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i o CAdr Mars hcl Mltchell, Who wented to go slovly in Dfov1d1ng
full-tine and highly trained observers; and the Air Staff,
whose vicw was,ekpresééd by Alr Vice Mershal Peirse (D.C.L.8.)
:ig;November 1937:~ ‘24; - -

"I consider that from the operationsl point of view
the whole~-time air observer is a necessity. = The
types of aircraft now coning into the Service take a
heavy load considerable digtances .ot high speed,
~~ : The delivery of that bomb load at the target depends
' ' as much on accurate navigation and baomb aiming as on
piloting, and the air observer is, depending on the
type, partly or vholly responsible for these duties.
To expect a really high standard of efficiency in
thoue'duties from an air gbserver who.spends part of
his time on technical ground duties is to expect too
much, - : . :

One of A.M.P. 's argumencs against the whole time air

. observer is the increase in the personnel vote which

, ) such .a policy would enteil, I sybmit that this
’ cannot be accepted as a serious rcason. We have

created an fir Force of long range and high offensive
potential, ~ The crew must not be of a lower standard
than the aircraft otherwise our ends will be defeated.
But there scems to bz o danger of this so long as our
potential is governed by personnel policy.

D. of T, has recently increased the standard of train-
ing of air observers: in particular navigatvion is
belng given increased attention. These Lluprovemnents
in training, when they have had time to take effect,
should go soxne woy Lowards removing some of the
difficultics to: which Bomber Command refer. They

“are not a remedy’.

The Alr Staff view prevailed,, and in December 1937 Air

519517/3%6  Chief Marshal Newall ruled(1) that 511 observers were to be

trained up to the same navigation standard as pilots, that

the shortage of observers must be made good e rlier than

1940, and that direct entry observers must be recruited

— because the numbers needed could noL.b dravn from serving
airmen without serdiously depleting the skilled ground trades.
’ The principle of full time eaployment on observer
.”I g duties was ucccpted but it was bto be applied only to
direct ent ny observer° until such tlme as wmore tradesmen
: o /fwere available
) - ) —

(1) Appendix 6 - Minute from C.£.8. to AM.P. dated 13th
Decaaber 1937. -
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were available to release part-time observers from thelr

maintenance work, Holf the entry to observer training was

to be dravm from the Service, and half by direct. entry from
civil life,
These rulings required a higher navigation standard and

a longer course for observers, os well as a larger output

from training, The increased coumitment was beyond the

cepacivy of North Coates, and so it was planned to give the

'navigatibn_partAqf the syllabus (12 weeks) at civil schools
“and the armameﬁt part (8 ﬁeéks) at Service schools,

Astronomical navigation, from 1935 onwards, was gradually

developed for general Service use. Developrment involved

. the consideration of almanacs, the provision.of sextants,

and the equipmént:of aircrdft with an astro station, and
instruction could not begin until this was done, The aim
was to produce a "rule of thumb" S§étem which did not depend
on any knowledge of the underlying theory.

An experimental astronomical navigation course was held

at the School of Air Navigation in the early summer of 1937.

The duration of this course was three weeks; the pupils

were "s.n." trained officers; and the object of the experi-

ment was to find out whether they could be taught enough, in

the time, to meke efficient practical use of astro,

After the experimental course it was agreed, at a
conference in July 1937, that with the progressive simpli-
fication of astro wirlch would come about when an:air
ahnanac& full a;ﬁitude ;zﬁnuth tables, and an averaging
sextant were available (they were being produced) a four.
weeks'! course would be sétisfactory. It was also agreed
that astronogical navigation had advantaggs at distances of
more fhan 300 miles, and that bombers with a greater
rad;us of action than this, as well as G.R, aircreft, should
use it.

/The intention

™

()
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The intention wes that pilots whose dutieg would cali
for astrononical navigdtion shouid be trained before joining
their SQuadrons, but the courses could not start for another
year - thatAis, not before the aiddle of 1936. In November
1937 the decision to make astro navigotion a standard service
nethod was épprdved by'tﬁe .t 8.

In October 1937 training in astro. navigation was begun
in bomber quadrbns. Squadrons with a trained astronomical
navigator‘were %o be issued'with one set (to be increased
later to *three) of equipmenf and publications, and were to.

ST

start training their nilots,

‘Reserves

The develonaent of schools iri 1935;'1936 and 1937 was
planned only to men the peaces-time first'line. Readiness

Tor war was another matter:; casualties and war tiine expansion

. !

would call for rcserves an&.a War Training Organisation.
The War Training Orghnisation would turn out ﬁhe_greatly
increased war-time flow of trained mén needed for reinforce-
ment and expansion, but it would take time to get into its
stride, .Reserves would be needed to cover both reinforce-
ment ond expansion in the interim period.

Before expansion began, the reserve of pilots Was

made up of officers and aimmen who had left the R.A.F. on

.

. expiry of their period of service, plus a few civil pilots.

=

This reservs was ke>t in practice by anmual refresher
courses, mainly on elementary.types of ailrcraft, at civil
schools, It was small, since 1t was mainly'lﬁnited by

the numbers wilch could be dravm fron those who had made up
the R, A, P. in the years befofe gkpaﬁsion began, and it
would manifestly be inadeqate fof the expanded first line
being planned, - Its m&kimum size was estimated in 1935 at
2,307 active pilots; 574 pilots not in training, end 268
auxiliary pilots, to which might bé added é éossible 1,300

1

/civil pilots.
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This was far too gmoll to meet the demands for casualty
replacencnt and first line expansion‘which would come in war,
Adr Commodore Tedder said it was evident that the only Way.
of solving the problem was to make drastic alterations, Bdth
in the mumbers of thc rcserve and in its s%andard of training.
Air Commocdore Welsh (Director of Organisaﬁion) obserﬁed

H

that beyond a certain point increase of reserves might well
be more profitable than increasc of first line strength.
AL the end of 1935 it was calculated on the basis of

Scheme F that an entry of 800 per year fron civil life to

the reserve was needed to build up enough pilots by 1939 -

H

(some 8,700) for replacing first-line vastage. This figure,
however, would not be enough to allow any first line expan-
sion in the first ¥yéar of war (even assuming reinforcements

from the Dominions) or provide instructors for an enlarged
; o

“training organisation,

In Pebruary 1936 Mr. W.L.Scott wrote a paper(l>'on
Direct Entry Reserves, The requirment from civil life was

an annual -entry of 800 pilots, about 300 observers, and about

200 non=flying (engineers, signals, accounts, stores and
possibly‘medical)lpersonnel, and all these should be men of
th@ public and secondary school type since the duties called
for.the degree of intelligence that was roughly indicated by
the capacity to get a scholarship to a ;econﬂa:y school.,

‘The problen vas to attract this type of volunteer in
large enough numbe;s, and a number of conditions for success
were postulated, The demands on voluntegrs! time must be
nodest {i.e. evenings, week-ends, and one continuous fortnight
each year), the training centres must be conveniently access-
ible, there must 56 financial inducenent and social

/attractiveness

Scott dated 20th February, 1936.

(1) Appendix 7 - Paper on Direct Entry Reserves by Mr.‘W.L.

Ry
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attractiveness, employers!' co—éﬁeratibﬂ and good puﬁlidity
st be securcd. |

Fron this basis the paper went on to outline a schaﬁe of
acrodrone centres (the exiéting thirteen regular and reéerve
civil schools with some additions) and town centres.

The f}ying qlubs were considered as possible aerodrome
centrés,'but were not looked on with much favour: their
social life was not.vholly appreciated, they.were weak in
training facilities, and they had too nany noh—flying
activities, It was thought best to reiy on the aircraft
industry for aerodrome centres:; the R,A.F, had its hands
fer oo full with regular expansion.

The fuxdilizry Air Force, which wmight haﬁé appeared a
natural nucleus round hich to build a reserve training
organisation, was reluctant to secrifice its exclusive
character to serve wider interests. Its standard'qf
expenditure and social rigidity were incomgaiﬁﬁlo With a
democratic resérve. In fact its opposition to a suggestion
from Alr Marshel Bowhill that it should fom a reserve of
accountant and stores officers‘(who ﬁight have been thought
socially acceptable)-was so violcnt that the suggestion was
hastily dropped. |

The projected direct entry reserve camne to be visualised
as a collection of young nen drawn from the middle class
in its Wideétxsense, and vith no suggestion in its orgonis-
ation of "a.predeteﬁnined social hierarchy."

i

The social and political setting of the time had consid-
erable influence on discussions abouf this reserve and on the
scheme which ultimately eierged. There Eas strong popular
Teeling ageinst any “caste" or "old school tie" distribution
of camissions and against the privilege and exclusiveness
typified by the attitude of the Auxiliary Air Force., There
wos also strong feeling against the "militarisa" of any

/organised
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.. organised and acknowledged i;fepa_ra’éion for war,

The second influence W_as' clearly shown in sone proposals(l)
. made by Airbommodore Chanier of the Air League of the British
Enpire in March 1936. These urged the advantages of a
"Citizen Air Force" without military commitments, dependent
on young men's edgsrness to learn to fly cheaply, run by a
private comimny , and paid for at -so nuch a head by the Air
Minmistry. The excellent publicity Lo be expécted for such

2 scheme was gtressed and so was the a;dvantage cf keeping
everything on a civilian basis in order to rec’rui"c those who
objécted to "anything 7ith a mil:"Ltary flax}ouf“. Bq;t the
prospect of relying for the R.A.F's pilot reserves on a
possible patriotic urgo at the outbrealk of ’;'rar from a
private coupany's coliection of‘um‘-lili"tary pupils was too
uncertgin , and the plan was ‘turned dovm.

Air Commodore Tedder disliked much of the scheme put
forward By Mr. ’Séott. The mmber of aerodromes centres
needed to bﬁild an a\ldequate 'reserve would call for uore
instructors then could be found., The avoidance of a
"predetemined social hierarchy", and reliance for officers
on the'evolu'tion of' leaders .from"tl;e mass of the reserve
seemed to him unsound. Hé stresged 'i;hr'e.e es-sen‘ti&lg: in
brganising a rese’r&.ref:i- first, as hiéh a s“candafd of traln-
ing as possible, so hat the reservist could take his place
in'a service squadron with the minimm of delay; second, a
close connec-tion betweén- the reéervev c;.ncluthe reguler service;
end third, a reserve ox‘p;a:n’}_ls el as & éeéond line bf defence, (2)

/There was

(1) Appendix 8 - Paper on National Aviation Training by
Air Comodore Chemier,

(2) Appendix 9 - P‘J.pCI‘ on R,A.F, Reserve by Air Camaodore
Tedder, L S
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There was considerable discussion, in the course of
which Air Vice Marshel Freenan (A.M.R.D.) remarked that he
could see some advantage in a citizen air force because
"most peace~time pacifists becone war-time patriots - it
requires legs courage®. The discussion mede clear that
the suggésted new direct entry reserve vwould be a long-tem
project nceding some four vears to reach service efficiency,
that Mull service efficiency could probably be reached only
by attaching reservists to squedrons, and that ths question
of "democrétic" or "social hierarchy". commissions in the
reserve wvas really a matﬁer of choos@ng between the public
séhool'boys who might be losﬁ‘by deuoératio entry and the
secondary school boys who mizht be lost by "special
hierarchy" cormissions,

Air Chief Marshal Ellington brought the rescrve problen
aown to earth by saying that imediate casualty replacanents
wanted fully trained men, that tihe direct entry schene
being discussed would be of more use after 1939 than before,
and that some direct entry reservists would have to be
given coamplete military training in the nmeantine, Squad-
rons were too busy with the work of exmansion, and so
Flying Training Schools would have to be used, even if it
meant opening more of them; He also added the pertinent
reiark that embryo military pilotvs - not anti-military civil
flyers - were needed,

In the end it was accepted that an adequate reserve of
pilots could not be created before 1939, and that a direct
entry reserve of pilots who had been given full regular
training at Flying Training Schools was essential. These
"one-year rese;vists" were to pass back to civil life from
the F.T.S., and their treining was to begin as soon as the
Flying Training Schools had roam to spare,

The direct entry scheme, in very much the fom thet

Mr, Scott
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Mr. Scott hed éﬁfiine& it, wes also to be putiin force, and
Lord Swinton (S. of 8.) loid dovm tlie folloving conditions:=-

(1) Bvery man must be under o liability to serve in
energency,

(i1) The Air Ministry must have control over the reserve
and responsibility for it,

(iii) The focal pointsvwere to be tovm headquarters and
a ¢ivil flying school connected with the towm

headquarters,

(iv) The general spirit of the town headquarters was to
be sinilar to that of the Artigts Rifles,

(v) There was to be comion entry in one rank - aimmen
pilot,

(vi) Officer requireaents wére to be filled by a
canbination of selection and competition after
the age of 21. 2

The comuissioning pfoblem was thus dealt .with by caaprom-
ise, and an obligation of war service imposed. A letter to
Adr Comodore Chmniervexplained'fhat the town centres were
to be organised "on the basis of good fellowrship..... rather
than on that of military discipline" in order to avoid
"forfeiting the edhesion of these young men who look on
flying primarily as a sport".

ALl that remained was a name for the new. reserve, &
vﬁriety of suggestions appeared ~ put forward in aany cases
because of their publicity value,  4ir Chief Marshal
Ellington disposed of all "Civic" and "Citizen" titles by

saying that what was wanted was a military reserve, and

dealt with those wirich included "Air Force" by observing

thét a collection of half-trained pilots would not be an
air fdfée but a means of suprlyving wastage in the R,A.F,
Only “R.A;F. Volunteer Reserve" reualned as a possible title,
The Vbiunfeér Reserve was to be organised under the
Superintendent of Reserve, The town centires were to be
nenaged by retired or reserve oificers on the Superintendent
of Reserve's staff,'ﬁésistéd by loc:ol advisory comulttees,
The aerodraﬁe centres vere to be run by coapetent fimas

/drawn
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drevm from the whole range of the aircraft industry,
beginhiﬁg with théithirteen schools‘alfeédjaengaged on
regular and reséfvénffaining. ' Servicé training wes to be

given ultinately, after about two years' week-end work, by

‘attachiient to service squadrons,  Though the scheue

~included observers, no observer training c¢ould be done

until the pilots were skilled enough to give then flying

practice, and so the Volunteer Reserve was at first confined

to pilots.,

Grourid instruction was to be gi#en”ét the tovm centres,
and it was expected that each Volunteer Reservist would do
sone 60 hours'flying a year (i.e., 28 at week-ends, 12 on
sumner evenings, and 20 during the fortnight anmual training
period).

One difficulty in getting the schame going vas lack of
instructors,  Although good pay (£600 - £750 p.a.) was
being offered, the existing thirteen eivil schools on regu-
lor and reserve trainiﬁg were short of 15 flying instructors,
while 15 of the instructors already employed by the were
not reaily up to standerd, Widéépread training at ﬁdny

: s 4
centres, and sporadic week-end work, would mean uneconomical
use of instructors, and, as Lir Commodore Teddér observed:—
"Plying instructors cannot readily Be produced in

ununbers: not only is a large enount of experience
required before a pilot can become an efficient
instructor but he must also have the ability and
temperanent to insiruct. The standard of flying
throughout the Service, which is perhaps the one
respect in which we are definitely ahead of other ,
nations, has only.been attained by strict insistence
on a high standard of efficiency on the part of all
flying instructors, It is of the utmost importance
that we maintain that standard",

...""No early or large increase in the mumber of flying

instructors could be expected.

Another difficulty was that the V.R. schene dealt only
with the elementary training of a large‘number of direct

envrants, There was notihing to prevent other reservists

/deteriorating
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deteriorating in skill,  The short service officer or aiman
pllot who had left the service, and the proposed one-year

resexrvist, would have orly a little flying on elementary types

prov1ded for u1m1. Since the sguadrons were too busy to deal

with these reserviats, Air Cormodore Tedder recommended that'.
sone special provision should be made, But although the need
for service training was agreed, no facilities for it

could be spared from regular work.

The country was carefully analysed for its Volunteer
Reserve»recruiting potential,: The distribution of the
existing reserve, the proportion of the middle class, and
the political complexion of areas were all taken into account,

The scheme, however, wes slow in starting,  Financial

vapproval for the flying side was not given until April 1937,

and the first V,R, zerodrome centres were not opened until

the swrwr of thet year.(l)-

By the beginning of 1938 eighteen V.R. centres were
elther open or scheduled,

The aone-year reserve-plan was inwroduced, but caue to
nothing, When the scheme was conceived in March 1936 it
was intended that Flying Training Schools should begin to
worL on the nine-months F.T.S, course between October 1936

and Jaxmary 1937. To provide the one-~year reservists two

',Flying Training Schools were' %o start the long course in

‘November, tralnlnb eqpul nunbcrs of reﬂulqr and reserve pilots,

while the other F T S s ranalned on the short course until

June 1937. o
/This promised %o

' en centres were attached
gl tgg 58331 re 113?ddéggggge%2g7soﬁools at Filton, Sywell,
Harworth, Hemble, Desford, Prestwick, Hatfield, Ansty, Brough
and Whlte Waluﬂul and bro rore opened at Shoreh&& (Brooklands
Aviation, Ltd.) and Redhill (Brlt sh Air Transport), In
October 1937 an aerodromne centre was attached to Woodley and
two opened at Gatwick. (4irports Ltd,) and Gravesend
(Airports Ltd.). In Decanber one was attached to Perth,
and in January 1938 onc was opened at Rochester (Short Bros, )
Another was scneduled for Castle Bramwich. 0f the original
thirteen "repular anl reserve" schools only Yatesbury, because
of its distance from any sizeable centre of population, was
without a V.R, zerodrone centre,

ﬂ
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This" promised tq produce morc pilots than Scheme F required,
and it seemed likely that not oﬁly could &ll Schools go on
to the long course, but that 170 one-year reservists could
be produced e#ery year even if some #T.5.'s were closed.
" This prospect was based on the one-pilot crewing of
April 1936, and disapgeared.whon the tﬁo pilét crewing for
heavy bombers was introduced carly in 1937. AWith the
disappearance of surplus .T.0o. q;pacity ané the ncccessity
for continuing with the -short courss the possibility of
training one-ysar reservists iwrithout openiﬂg nGW'F-T-S's
disappoared as vell.

he

War Training Or'anisation

The second part of-raadincss for.,ér,'go far as train-
ing was concerned, was the planning oi an efiicisnt War
raining Organisation which could come quickly into operation
when it was needed, and this was one of the first aspzcts
of expansion to be tackled.

Air Marshal Bowhill insistcd that the War Training

Organisation must be & "meccano" srstem, vith schools
organised as étandard functional units, so that their nﬁmbcr

and proportiohs‘éould be veried to suit changing requiremcnts

.of oﬁtput.

To this gensral plan Air Couwniodore Tedder aaded the
importent regquirenent that the output must be ood enoug
to take its »lice in a service squadron with the least
possible delay. He then proposed a War Training
Organisation in three main stages:-

(i) Ground Training Schools, cach dealing +ith 300

: pupils, and giving basic training on a courss

of 1-3 months duration. -

(ii) Plying Training Schools, cach dealing with 120

pupils and instructing on c¢lemcntory and single
engined service aircraft. The course was to be

orf 11~17 wecks duration.

/(iii)
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(iii) Applicd Fl;ri1;g Training Svchbols, cach decaling tith
90 pilots and 90 air gunncrs, to teach military
flying on singlc or twin-onzined aircrait (as
appropriatc)e The duration of the course was to
be four months.

The ground troining schools ~.erc to «llocate recruits to
pilot or wcir gunncr autias, and sclcct officcers anﬁ N.C.O.'s
as well o5 glve basic instruction.

This war troining plan was the basis on which poace-
timc pilot cfalnlﬁg was reorgarised in 1935, and the War
Training Org.nisation wos kept in avcyancs until the new
system of flying training had bocn daecided. In October
1935 it was recast, but with shortor coursc durations since
it had beon suggestod that Air Commodorc Tedder's original
éroposals ware wnrcalistically long for wir conditions, into
a sch@me for:-

(i) Ground Training Schools, tith 300 bupils and a 4-
wouks coursGe

(ii) Plying Training Schools. (i.c. tho wer form of the
civil schools), with 100 pupils and an 8-wack
coursc (50 hours f£lying).

(id1i) ‘Advandédfﬁlying.Training Schools, dealing with:-
(a) training on’ scrvice types (both single = and
tvin-ensined) srith 80 pupils ond an 8 wocks

course (50 hours Llolng>t '
(b) training in ver flying, with 7k y:l.].o‘~ and 60
' air junncers, on an 3 wwcks course (40 hours
flying). Single or twin~cngincd types vere

to bc used, as wyporopriate, and night flying
wos to e includod for twin-cgine pilots.

This main structure of training had o numbcr of
ancillariss. 4 Central Flying dchool, a Navigation School,
and an Air Arwmament School icre providéd for training
instructors. Obscrvers Schools were also included. The
schome was, however, cssenially a pilot-training ons.

Somc additioas were made in July 1936. A Marine
Aircraft School was to train in G.R. and deal <7ith flying

/boat
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boat and shipborne aircraft training;'and thé School of
Army Cq-operatioh was includcde. In October 1936 the train-
ing of air guUnmers was shiffcd from the Aavanced Mlying
Tralnlnv School to the Oboch"“s School.

"The capacity of school" was arranﬁed to fit, on a

"meccano" principle, the anticincted wastage at the previous

PR

staga. ThbSu wnst os werc cstimated at mil for -the

Ground Training School, 20% for the Flying'Traininngchool,

746 for (a) and 56 for (b) of the Advenced Flying Training
School, and 16%%'for the Obscrvers Schoole  Air Gunner

wastage during tru 1n1ng A pum at 10%s

Thﬁ first llnu of Schumc B was cstimated, sarly in

1937, to need the war~timne backinz of 22 Flying Training

Schools and 22 élementary schoqls.'v These (and the othar

schools in the War Tréining“@fganisationO vould need
3,961 aircraft (including 1,292 single nginsd iwbornediate

tralnbrs, 329 tw1n—eng1ncd 1ntermud1&tu trainers, 722

.twln—cnglnud manent trainers, and 260 targaet towers)

over aﬁd above the Aircraft used for regular poace-time

training.
U? to this time thQICuA-S. had given no approval for

meking provision for ény'War Training Organisation other

s

than a goncral agreemoiit in February 1935 to one school

_ to three squadrons, tha schools being on acrodromes lef't

=

. free by Squadrons'going overssas. He gove general

approval for the Scheme F War Training Organisation in

January 1937, but no immediatc action was gxpacted:

prov1a1ng alrcraft and eerodromes for training after the

hypothetical outbreak of a war ramxed aiter providing first-
linﬁ;aircraft and reserves, with which the hands of industw
ry wera airéady mofe'fhan full. |

| A réviée&'War Traiﬂing Organisafion was issucd in
April 1937°H Therpilot~training schools wore ronamed

/Elemenbary
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o be fogardéd loss as a detors
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Elcmontary and Servico Plying Training Schools. Tho ~

Armomcnt Training Camps worce to be changed in wartime into
Air Obscrver Schools (of which Schomc F's force ould need

13). The Coasful;Command‘tfaining units controllcd by No.

17 Group werce to comc under Training Command in war (this

éhange of control ﬁas'éﬁbséqucntlj droppod).

At the cnd of 1937 thcre wefeAno‘resorves of sircraft ~
or Gguipmont forfthu'WarrTrﬁiﬁing Orgapisation, which was |
thorcfdre - 28 it had beén‘ali the time sincs-1934 ~ only
& paper schere incépable of bcing pﬁf into opcration if the
fised for it sboﬁld arisé@  ;ﬁx%cH$i;ﬁ-was, howiover, coualng

gnt factor in diplomacy and

N
Y

more as dnrcalistib preparatiéh fof war, and a practical
organiéﬁtidhqwhich could start.wéfk without delay was
becoming & nscessity.

Aiir Vicc Harshal Portal (Dircctor of Organisatiop) .
suggestad in Decembor 1937 th&t the War Training Organisation
should bc phascd td thC.Stago‘which cxpansion would have
rcached at various détes. | The fuli-reqpircments of the
Scheme_worc 80 1argé that fhe cost of laying dovm the.necess—.
ary reservcs of aircraft and squipment might be wore than
could. be faccd:. it. would be bhetter to provide only as
much as the actual size of the fi:sf linc ncedede T

Group CaptaiﬁfLeckie‘(Direcfor'of Training) urged,

b

however, that the size of War Training Crganisation should
not be reduced because fﬁé first—iino4strangth at any
particular time had not yet reached the full ‘expansion plan-—
ned. He pointed out that 6n the outbreak of war the Air
Staf? would certeinly demand the completion of expansion,
and that the War Training Orgaﬁiéation ﬁbuld thereforc have
to produco’han for expansion as well és for the replacenent -~
of casualties. A8 things were, the most that could be done ‘
on the outbreak of war was to put the reduced duration of

/courses
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courses laid down by fhe War Training Organisation into

operation, This would increase ‘the output“df~pilots by

no more than 33%2 over the peace time figure,nand the output

would fall short of the war-time wastage of fhe Metropolitan

Air Porce even at its 1937 strength by 1;200 piiots, a year,

and woﬁld be 5;400 per year below the war wastage of the

full Scheme F force, To meke the War.Tréining Organisation

a practical, instead of a theorectical matter, aerodromes

were nezeded as well as regerves of alrcraft and equipment.
Air Marshal Bowhill and Air Vice Marshal Welsh (A.M.é.O.)

o

agreed, however, that the essential requirements for the War

Training Organiéation were not'available, énd were unlikely
to be available for a long time to come, The oﬁly possibil=-
ity was to keep the plans for war;trne training in line with
such aircraft and equiwment as could be provided, and so have
a sequcnée of interim, but feasible, schemes instead of a
large but unrealisablc onc,

The War Trainin: Organisation thus became in effect an
ad hoc plan, phaéed nof witih the fequirements of first line
strength but with such training reserves of aircraft and
eguipaent as could be made availlable,

The expansion schemes drafted and considéred during 1937
and 1938 reflectec‘the growing need for realistic war readi-
ness by plamning schools and aerodromes for the War Training
Qreanisation, Scheme J, in Ootdber 1937, aimed at
nroviding 6 Ground Training Schools, 6 Flying Traiiing Schools
(i.e. six more then the peace time mumber) and 54 relief
landihg crounds, Scheme K in January 1938, added two more
Flying Training Schoéls and four more relief landing grounds,
But thesc were wmore pious aspirations than practical plans:
Air Vice Marshal Poriel remarked:—‘

GAircfaft can, of course, be bought and stored if the
noney is avilable, but the acquisition of sites.for
schoola and the provision of the necessary reserve of
personnel to .aan schools nay well prove problems

beyond our capabilities", :
/Hicher Organisation
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Higher Organisation ,

The Flying Training Schools formed in 1935 and 1936;came
under the control of No.23 Group. The civil flying schools
were supervised by the Superintendent éf Reserve, who had
been responsible for the reserve training done by.them bgfore

he reorganised systeni was introduced, and who had "Inspector
of Civil Training SchoolS".added to his title in 1935: - his
headquarteré Wefe at Hendon,

The School of Air Navigation was directly under Inland
Area when it was first for@ed, but was traﬁsferred to No,23
Group in July 1936. No.,l F.T.8., Leuchars, was also trans-
ferred to Nb.ZB{GIDup'in July 1936.

Ex@ﬁnsion.made necessary a fuhctional»reorganisation of
Comeands, and as part of this reorganis&tion,Inland‘Area
became Training Commaﬁd on éth May 19%6, It moved from
| Stamore to Market Drayton on 10th July 1936.

A1l flying, technical, and pround training schools, as
well as miscellaneous units such as storage and packing
depots, came under Training Corunand, Thé Command, however,
was concerned only with technical, eqﬁipment, medical, works
and other administrative aspects; and on these it was the
sole link between units and the Alr Ministry. Training
and personnel matters were the concern of TrainingACQmmand's
-roups, which dealt direct with the Air Ministry on them,

The Groups were thus by-passed on adminisfrative matters, and
the Commend on tfaining ard personnel questions: Maintenance
TLiaison Officers were established at Groups and Personnel
and.Training Liaisqn Officers at Training Command,

Trainihg Cormand in 1936 consisted of No.23 Group,

. No.24 Group (which dealt with technical and ground training
and with the School of Photography) at Halton, and the Arma-
ment Group, In addition, it contained Cran%éil, which was
raised to Group status in July 1936, and the Superintendent

of Reserve'!s H,Q, ,
/No,22
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No,22 Group, which dealt with Amy Co~operation and
controlled the School of Ammy Co-operation, was transferred
from Inland Area to A,D,G.B, in February 1936 (and later to
Fighter C@mnand).

The only training units outside thesg Groups wrere the
Flying Boat Training Squadron at Calshot, the Torpedo and
Coastal Défence Training Squadron at Gosport, and the
School of Naval Co~operation at Lee-on-Solent. These
were controlled directly Coastal Command until Deoembef 1936,

when No,17 Group in that Coumsand was formed at Lee-on-Solent

“to deal with them,

The plans for the War Training Organisation circulafed
in April 1937 evoked from Air Marshal Burnett (A,0.C.=in-C., '
Training Cammand) a strong recomaendation that Training
Comnand should be split function&ily into two Cownands, Qﬁe
dealing with flying trainig and the other with zround
training, because of the unwiedly increase of compihnents
which would happen in war time, No action was taken,
possibly because the‘esaentials of the War Training
Organisation were non-existent, and the nrospect of an
unwieldy Command corresvyondingly remote;

In Decamber 1937 the Superintendent of Reserve's
Headquarters were reraited No,26(T) Group. The amount
of troining done at civil schools (for which the Superin-
tendent of Reserve was resmonsible) had grown, and was to
increase further. |

In February 1938 Training Coamend became coupletely
responsible for all its Croups (i.e. for training as well
as adﬁinistration),7and an Air Officer Administrative was
established, The Amament Group was renamed No,25 GTOﬁP,
and a Central Examination Board set up at Grantham $o set
and mark cxamination papers and test the practical examin-
ations at civil and Service Flying Training Schools, and to

/deal with
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dexl with examinations in Service subjects at the R.AF,’

Cdliegé.

Training Overseas.

Ih.Mhy 1936 Air Coumodore Welsh'was forced to the
conclusion that the United Kingdom wvould be very congested
aftef Schéno'F had been coapleted, He therefore suggested
that ﬁﬁifs which were not nucessary in the United Kingdon
for strategicai?reasoﬁbishould be established overseas.

In narticular, he wanted Flying Training Schools to be

located abroad, The schools plemned as the long-term

permanent provision for Scheme C were in the United Kingdom,
but he urged that the extra long-term schools which Woﬁld .
be needed for Scheme ?’should be outside the country;

At this time Cyprus was being considered as a site for
a2 Flying Training Schbol, but its strategical situation was
too bad and its weather too good. Air Comnodore Tedder
fhought Egypt unsuitable for the same reason: consistent
fine weather meant that little navigation or bad weather
traeining could be done, He suggested Canada, and the

suggestion wosg backed up by a paper from Group Captain

Leckie (Superintendent of Reserve), who knew Canada and its

flying conditions well.
Training hed been done in Conads in 1917-1918, and had
been cntizely successiul

K3
2

C&nadg was well disposed towards
the R.AF, from close association in the lash wér and.
Canadians‘wéré very sultable for recruiting as pilots.
Canada was wore acoesslble than Abu Sueir; the U}S;A° was
a virtual gudrantee’df Canada's security; and Canada could
bg supplied from the U.S.4. should communications become
difficglt,>

AAt this stage no special consideration vas given to the
source from Which puplils would be drawn, though it was
assumted that some recruiting at least would be done. for the

/R.A, T,
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R.AF. in Canada. | Itvwas'also contemplated that the schools
. would be R.A.F. organisations training for the R.A.F.

A warﬁing of political difficulties was given by gir
Comnodore Sholto.Dougles,  Canada was an attractive
suggestion, but Canadians might feel that the existeﬁce of
a British Flying Training School in Canada would be inconsis—.
tent with the Dominion's liberty t§~ranain;neutral in war,
This warning was confirmed by Air Vice Marshal Peirse, who
thouzht it undesirable for political reasons to contemplate
- setting up R.A.F, schools in the Dominions.

A number of alternative suggestions were put forward,
Air Vice Marshal Peirée proposed arrangemenﬁS'with ﬁhe
Daminion Govermaents to train given numbers of pilots per
year, the training being done in Daminion Air Force schools

staffed partly by Dominion and partly by R.A.F. personnel,
and considered 1% practicaﬁle to set up schools which would
be nominally Dominion but virtually British. He also
suggested locations in.India (Bangalere), Rhodesia, or Kenya;
AMdr Cormodore Sholto Douglas had already advanced Northern
Ireland as a possibility,

Adr Mershal Newall then asked for the C.A.S's approval
_ in principle %o the establisimaent of a school in Northern
Ireland, since the.immediate problem was home defence, He
was'in favour of the'Canadian project, and liked the idea
of Indie, although the financial complications there wodid
be formidable,

Three distinct conceptions were in fact contained in
these variaus suggestions, One was the ;1an of locating
overseas, as L F,T.S.-was located at Abu Sueir, R.A.F.
schools training R.AF. recruits., The second was a scheme
for the Dominion training of Dominion recruits for service
with the R.AF., and the third was 2 plan for "nominally
Dominion bgt virtually British " schools training to R.A,F.

/requirements,
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requirements. -~ These conceptions were not clearly distin=
guished iﬁ 1936, but they had considerable significancé later,

In June 1936 Air Chief Marshal Ellington agreed in
principle to sstablishing a school in Northern Ireland, but
foresaw difficulties over the site and the climate. He
endorsed a suggestion, which Lord Trenchard had just made,
that Qaithness would be a good lodation.'  He expected no
insuperable difficulties over locaticn in India, and found
the Canadian proposal attradtive, though he expected politi-
cal obstacles to the establishment of schools in the Daminions.
Finally, he put the Air St&ff order of préference as:-
Caithness
Northern Ireland
Canada
India
New Zealand

. Australia
. South Africa

,\]O\U'I-F'\Nf\)}-‘

Northern Ireland was turned down at once. Air Marshal
Bowhill considered the prevaléﬁcé of low cloud too serious
a difficﬁlty. He also thoughﬁithe same reason, together
with the extreme vériatibn-in'hours of dayiight, very un-
~favourable to the suggestion of Caithness.(l)

Adr Commodore Welsh ook stock of the F.T.S. position
in July. Of the nine ‘schools which would remain after
Schéme F expansion .had been dbmpléféd oﬁly oné, No.8 F.T.S.
at Montrose, still nceded a’pénﬁanent lecation.  Although
Caithness might provide the solution, he still felt it would
be wise to place some schools abroad to relieve congestion,

He also pointed out that in war the R,A.F. would probably have
to go abroad for some of its training, and suggested that
the Canadian proposal should be pursued,

./ There was,

C e

(1) Caithness was, however, surveyed, and in due course
Kinloss and Losslemouth became Flying Training Schools.
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There was, however, no overwhelming urgency about the
puréuit;, Eleven R.A.F..Flyihg Training Schools were at work;
and though five of them'wefe occupying aérodromes earmarked
for opérational pﬁrposes, all but one of the five were
scheduied to move to a non-operational station in the next
year or two.

Canada had been asked in 1934 to join in the "trained
cadet" scheme which was working sucéessfﬁliy with Australia,
This was a scheme by which Australian pilots, trained in
Australia, were givéﬁ ghort—servioe comnissions in the R.A.F,,

~and returned to the Reserve~of the R,A A, P, 4t the expiry of
these comissions, Canada had accepted the scheme in |
principle in June 1935,

The suggestioﬁ of a Flying Training School in Canada was
discussed between Mr, Ian Mackenzie (Canadian Minister of
National Defence) and Air Comnodore Tedder in August 1936.
Air Commodore Tedder left the details as fluid as possible,
so that they could bé »ut forward in ths wéy most 1ikely to
be acceptable to the Canadian vaernment, and Mr. Mackenzié
undertook to take the question u;; There was, however,
sﬁréng feeling in Canadg againstibeing‘tied to any form of
Imperial Defence organisation,

No anéwér.came from Canada, and in February, 1937, Lord
Swinton (8. of 'S.) asked Mr, Malcolm MacDonald (S, of S, for
Dominions) for help ih getting some reply about both the |
.F.T,S. proposal and the "trained cadet" scheme, from which
trained piths should have arrived in December 1936,

Still Canéda gave no answer, and in June.the attitude of

June _ the Canadian Delegation at the Imperial Conference satisfied

1937
Lord Swinton that no useful purpose could be served by taking

o
the question up again, He then informed the Air Council
S.38427 that the proposal to Set up a Flying Training School in

Canada. couldibe regarded as dead.

/Air Vice



-132=

z

Air Vice Mershal Welsh moved on to the next location in
order of priority. India was investigated.

Air Vice Marshal Peck (i.0.C.India) considered, in

August 1937, that the establislment of a Flying Training

School in India would have many sdvantages, but he was con-
cerned lest its establisiment should appear to be imperial
acceptance of financial responsibility for Indian defence,
The dilemna was that if Ihdia tore the cost of defence,
defence was limited by the slovness and inefficiency of
Indian administration, whereas any attempt to obtain greater
efficiency would meén.IQperial acceptance of the expense,
The policy was to cncourege India to lmprove aﬁd modernise
her own defenceé, raether than rely on Imperial help, and Alr
Vice Marshal Peck felt that the FLT;S. proposal might cﬁt
across this,

Air Vice Mawrghal Portal summed the position up in Sept-
ember 1937: establishing a school in India would involve
extra cost and political difficulties, and wbuld in any case
be a slow business, Alr Vice Marshal Welsh agreed that
the idea of a2 F,T.S. in India should probably be dropped,
but still clung firmly to the advisability of putting a
schocl outside the Unifed Kingdom, and proposed Palestine,
Kenya, or South Africa.

The Indian prbposal flickered into life again. In
-October Air Vice Marshal Peirse was in favour of it because
there wers signs of & change in Imperial relations with India
over defence: in-November Air Vice Marshal Peck reported
favourably on the possibility of Bangalore and the »nrobable
attitude of the Government of Indiaf But fhe flicker died
away, and by the end of 1937 theAIndia scheme was sﬂelved,

Air Vice Marshal Peirse had 1$t looked kindly on the
proposals of Eﬁlestine, Kenya., =nd South Africa, Strategic
vulﬁerﬁbi ity and political difficulty were the reasons, and

these schemes, too, were shelved,

()
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SUMMARY

The.first three years of expansion were marked by a good
deal of clear thinking about the scope and purpose of train-
ing, . The important principlc that instruction given at
schools should fit & man to také his place in flight training
inmediately on posting to a équadron - i,e.,, that squadrons
should not be expected to do individual training - was estab-
lished in 1935 by the reorgenisation of flying training.

The necessity for accurate navigation was recognised,
"Pilotage and Bradshaw" were acknowledged to be out of date,
and by 1936 the need for pilots to be competent navigators
over long distances and under difficult conditions had 5een
plainly stated.

. The "T,E, bomber" problem was defined in_l935 as a
question of navigation plus experience, with “experience"'
covering night and bad weather flying,

Specialised advanced trainer aircraft combining the
requirements for pure and applied flying training, were
agreed. to be necessary, and S.E, and T.E; trainers, having
the chief "commoh factor" characteristics of the.operational
types for which they were the preparation, were gspecified in
1936.

The essentials of an efficient reserve were analysed
as a high standard of training and close connection with the

regular service, The. size of reserve needed for replacing

~casualties and for expanding the training organisation in

war was assessed, and a workable War Training Organisation
laid out. Though it may secem deceptively like a truism,
A/C Welsh's remark that beyond a certain point increase af
reserves might well be nore profitable than increase of
first line strength had far~reaching implications.

The arguments for doing training outside the United
Kingdam were made plain, gnd the ad&antages of'Canédg

/appreciated,
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. . .appreciated, The dlsadvanua .es of areas with consistently

- fine weather were also realised.

All those basic requlranent .were clearly seen, clearly
stqted and generally accepted, But the clarity with which
they were defined was matched by the ineffectiveness with
which theyAwere put into practice, "Minor gbstacles and short
tem considerations continuallyﬁmodified,vhamstrung, or
postponed the application of far.reaching principles,

The reorganisation -of flyingvtraining was planned to

turn out pilots who-would need 1little or no individual

instruction'in squadrons, and to bring pupils up to this

standard a total period of 13-14 months .at school was consid-
ered necessary., Yet the period was cut down first to a
jear in order to avoid any mbterlal increase of cost, and
then to nine months 1n order to meet Scheme C's demexd for
pilots before April 1937.

The first cut was in-essehee‘a refusal to face the fact
thaf more thorough trainiﬁg eeeds longer time and consequent-
ly involves greater expeﬁee. The Treasury was never asked
to sanctioh the expense of aAlonger training period in order
tolﬁroduoe better trained pilots: the Air Ministry's letter
requesting financial approvel said in one paragraph, "with
the.development of alr Warfaré:r. the time available Within
the total period of a year (has become) insufficient to give
the basic tralnlng reqplred" “but went on af'ter describibg
the proyosed . reorganlsatlon to the somewhat coatradlctory
statement, "time will be.%v1lqble, still within an average
total period of a year, to”give much more satisfactory train-
ing", A .

The second cut‘areuried to treating expansion as a
uawdorarylnatter of urgency. The ain was to get pilots into
squadrons by Aprll 1937 w1thout the trouble, expense, and
dislocation of open;ng schools for a short time only.

/It showed
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It showed ﬁﬁgt expansion was being geared not to the tiae
needed fbr_ppoducing fully traineéd men but to the date set
éither by the nanufactﬁre7onaifcraft“or by the need for
first line strength as é-dipidmatié deterrent, - A/C Tedder .
had urged a different*poliéy, saying in 1934~
"in.my opihion expanioh of Servicé‘Squadrons must be
based on a reasoned training expansion programme, If
we attempt, as we did in the last war, to make our
training expansion fit a hypothetical squadron |
expansion, wc shall again fall between two stools and
secure neither the squadrons we want nor the training

which is requisite,"

As a matter of training cutting the duration of courses

Y was robbing Peter to pay Poul. What was left.untaught in

'ébhboié becapse_pf lack -of time inevitably became a matter
for individusl training in squadrons.  Squadrons, however,
were less well equipped than schools for basic instruction,
and Wefe hampered by such~corollarieé of!expansion as rearm-

.

ling, dilution with inexperienced men, and shortage of equip-
ment, | R

As a matter of readiness for war the cut in pilot—
training timé was a definite handicap, Full individual
proficisncy was renched iore slowly in squadron5 than at
schools, end collective t{raining was hampered not only by
‘the need fqr-indiyidual teaching but also'by the existence
of surpiué.pilotS‘turnedout by acceclerated production from
the schools,

The effects of curtailing the F,T.S. course were most
'marked in T.E. bomber and G, squadrbns; for which pilotz
neédéd é considerqble emount of training in navigation,
hight flying and bad weather flying.

The obvious solution ﬁas adopted oﬁiy for G.,R, pilots,

" and then only for navigation and reconnaissance,

The argument that expansion was urgent and temporary

pdstponéd the prpject of special instruction for bomber

; pilots, and their training remained with squadrons.

Rétﬁer half—héartgd attempts were made to provide sqﬁadron

/navigation
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navigaﬁipnquficers_fof teaching the subject, and some of
‘thqse_“g.n,f‘officéfs ﬁere.trained on uhéatisfactory courses
at_ciyil séhools. ﬁy.the end of 1937 a proportion of bomber
pilots were being frained, affer they had served in squadrons
some 1little- time, by a less efficient equivalent of the
ngvigation coursc giveh all_maritime pllots after leaving

< . . ' -
the B, T.8S.

Conversion to twins became a natter for the F,T.S. when
Ansons were brought into usc a2t schdols, but conversion was
a comparétively small part of the speclal training reiuired
‘by bomber and maritine pilots,

Night flying and bad weather flying remained matters
primarily for squadron training. They were included in
the F.T;S. syllabus, but the six months! course duration did
not permit more than an elementary introduction to %hem.

Crew training also showed initinl acceptance of the
‘pﬁinéiﬁle that schools should turn out fully trained men,
followed by a drift towards reliange<3n équadron training,

Observers were introduced in 1934 in order to replace
unsatisfactory unit—trained alr gunners by efficient school-
trained}nen,'and an Alr Observers School was seé up. But
as observers becane nore apgg§ore concerned with navigation,
more and rore of thelr troining fell once nagain to squadrons,
Alr gunners, who reappgared for such gunnery duties as were
not done by observers, were sguadron trained the whole time ,

Néthing wWos d@ne about the nced for adequate and general
training in navigatién for a variety of short-temm reasons,
First, pressure of expansion did not allow the time or
féqilities for teaching any but moritime pilots. Second,
the policy that pilots were fesponsible for navigation, and
the two rilot crewing of large aircraft, made it unnecessary
to train obsérvers, Third, the awkward case of such qiru
craft as Blenheims was a passing phase ﬁhiqh could be dealt

/with by
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- with bylsquadron training, .»Fou;th, a numberiof personnel
and financiél arguaents Werevadvande&'agéinst-fu}l ﬁﬁne'and
fully trained observers.

Navigation was, in fagt,.; case of inébility to see
the WOOd”— the need for:soméope.to be frqined to navigate -
for the trees, The proportign of lohg fangé aircraft
increased rapidly, but not until 1938 was any thorough
and general fraining of the men to navigate them begun.

Astronomical navigation, ds o service method, was only
Just emerging from the development sﬁage at the end of 1937 .
Training in it was not a general.possibility beceuse the
necessary books and equipment were not yet available,

Armiament was in rather better case. The second tem
of the F.T.S. course was largely dev;ted to its teaching,
and observers were given a ﬁractical armement course, But
though this school training of pilots and cobservers was
reasonably éatisfactbry, the unit training of air.gunners.
was not.

Little increase was made in the reserve, The only
possibleiway of providing more pilots quickly - the "one
year reservist" scheme for training at Flying Training
Schools - was killed when an unohanged.number of schools
had to produce two pilots instead of one for each large
sircraft. This increzsed demand for pilots also killed
the possibility of extending the F.T.S. course in 1937
to its originally-intended nine-months' duration.

The Volunteer Reserve, after it emerged from the
curious combination of anti-military opinion and social
considerations discussed in 1936, made slow progress,

At the end of 1937 it consisted of only 1,200 pilots in
various elementary stages of training.l

The War Training Orgenisation existed on paper, but
there was virtually nothing with ﬁhich to put it into

/practice.
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practice. At the end of 1937 there could have been no
difference, except in the length of courses, between the \,
peace and war training organisations,
| Training overseas had.not developed at 211, in spite
of A/V/M. Welsh's pertinacious urging and exploration.
Canada was urwilling to become associlated with any forw of
Imperial Defence, while various political and strategic
reaéons were accepted against other possible locations,

The practical results of the clear thinking about
fraining done in the first three years of expansion can
thus be summed up quite briefly.. The structure of pilot
training had been broadened and given greater war readiness
by bringing in civil schools., The F,T.S. course had been
made more efficient, and pilots! amanent training properly
catered for, by the reorganisation of flying.training.'
Reasonable navigation and reconnzissance training had been
provided for G.R, pilots only Specialised advanced troiners
for nilot trainiﬁg had been designed and ordered,

For the rest, there had been a great denl of cliscussion,
"pressure of expansion", and temporary stop-gaps, but the

main principles had not been nut into effect,
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6. _fpril 1938 - jugust 1939

In March 1938 Germany adnexed fustrie. Expansion

-Schene L, prepared &s.&;nattqr'of urgency, wos approved in

May,

Schéme~@,was cssqntia;}y.an accelerated version of
Schenes J apd K, Which»had_beén under considoraﬁibn during
the winter, and wére_infendéd to natch the grogipg size of

the.GermanwAir,Forceﬁ . ?hey (Sghemes J and Kjbaﬁned at

- providing a Metropolitan iir Force of 2,387 first line air-

craft, with increased strength overseas, by the niddle of

1941, The Air-St@ffﬁw&nte@ to reach this first line strength
rore than a yearisoanar,.by April 1940, but thé.middle of
1941.was the earliest tﬁ&t could bhe achieved under peace
time conditions.of industry and recrulting,

In Scheme L the principle of "no interference with civil
indﬁstry" was dropped, and¢t@e date of completion brought
forward to Aﬁril 1940.:J_Only-a slight first-line increase

over Scheme Fvwas'plannéd by Lpril 1939, but there was to

" Dbe a great growth of bomber strength during the following

year, - The-Metropolitan bomber force (40 mediun and 28
heavy squadrons at April 1939) was to become 26 medium

ana,47~heavy squadrons by April 1940, while 33-1/%b increases

"in the I.E. aircreft per. squadron were to bring its first

1line strength up from 990 to 1,350.
In September 1938 the Munich crisis emphasised the

urgency of complete readiness for war, and led to expansion

* “Scheme M, which planned to provide more fighters and have

all bombers of‘the;iargest type.
Iﬁ March 1939 Gemany seized Czecho-Slovakia. Scheae
M was approvéd, and compulsory military service (the "militia")
introduced.  The militia, however, came too 1gte to affect
the probleﬁs of aircrewbrecruiting and. training before
war broke out on Septembefrﬁrd.

/Mhroughout
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Throughout Schenes J, K, L end M there was o steadily
mounting 1nsi;£énce on caaplctc monning of the peace first ~
line and provision of personnel reserves, The requirenents

of trained men rose sharply, and out of proportion to the

increase in flrst line otrcn th, s¢ncc therc was to be a

i

gfeat expansion'in large aircraft which needed more pilots,

moré.crews ahd nore naingenapcp staff,

Scheile L’ “ . v w.,,'. ' o ™
Schéﬁé'L set o formidgb}e personnel and training

problgn. In Aﬁrii 1938 Group Captain Slessor (D.D,Flans),

Group Captain Linnell (D.D.W.0.) and Grﬁﬁp Captain Bottomley

(Borber Comnaﬁl) de o realistic assessment of true first

line strength 1nstuad of the "facade peace first line"
Bomber Comnand was likely to have a serious and growing

deficiency of trained crews as Schene L developed, To

provide enough Plyl Training Schoolsfto turn out the

pilots needed for.Schane L's expansion would nean depleting

the first line by dréwing the necessary inﬂ*ructors and

other persormel fromn if. To provide crew training would

nean iurcﬂcf deplétlon of che first llne It wos therefore

“1ossiblc to havg the Schene I force it for war in 1939

and at the seme time create the Scheme L force by 1940,
Trainéd réserve éfews were non-existent, and There was

ne advanced training org&nisatioﬁ for the Vblﬁnteer Reserve .

The reserves which should be.behind the Scheme L force in

1940 could not p0031bly be ff;;ngé"by then. .
Lack of reserves, in fact, would limit the effecti&e

'bperational strength of Banber Command, Whether its nominal

first 1ine was 990 in April 1939, 1,200 in October 1939, or

1,350 in April 1940,‘it waé'doubtful whether more than 500 |

bombers could be operéted: the rest of the noainal strength

would have to be used as féscrves, and would limit the time ~ |

for which the first anc coull sustain operations to some-

thing between 7 and 19 weeks, The prospect for Fighter

/Command
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Command was similar, buf set,é simpler probiem since crew-
training was not involwved, Group Captéin Slessor sdﬁmed
up the posifion'by saying, "The principdl point that encrges

is the absolutely vital need for drastic dction in respect,

of regular crew and rescrve training",

The way in which reserve requirenents mounted because
of the increasging number of large aircraft can be scen from
a coaperison of the estimated wastages during the first
year of war strength of Scheues J, K, and L~

Schene P 8,291 pilots 10,939 othef'air lidevy
Schemes J, K, and I 15,661 pilots 21,584 other air crew

To sustain the first line of Scheme L in war it was

_estinmated that a monthly output of 1,800 aircraft, 1,135

pilots, and 1,466 other air crew would be beeded. In June
1938 Group .Captain Slessor suggested that the scale of
operational effort and wastage on which these calculations
were based should be reviewed to uake sure that plamming
was being done-on a sound basis,

A comittee was set up under iir Vice Marshal Sholto
Douglas, snd among the conclusions which he embodied in a
nemorcndun dated 28th June were:=~
If a full War Training Organisation of 33 E.F.T.S.'s,
33 8.F.T.5."'s, 25 A,0.8's, and 7 Navigontion Schools
came into operation without delay, o reserve of 8,760
pilots, 3,131 observers, 1,490 air gunners, and 6,980
wireless operators would be required. The War
Training Organisetion would be called ‘'on to produce
1,100 pilots, 500 observers, 400 air gumners, and 900
wireless operators per month, and would need 7,055
additional aircraft (including 2,178 T.E. types).
during the first four months of war to bring it into
operation,

These figures were Tor Scheme L at the strength it was
plammed to reach in jpril 1940 (slightly higher figures
were also worked out for fLpril 1941), and were zccepted by
Adr Chief Marshal Newall os a basis for calculation,

The regular training requirement. for manning the‘expanding
first line in peace was mounting as sharply as those war-

\

time requirenents of reserves and war training,

- /Since 1935
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Sinée 1935 the annual output of w»ilots from the schools had
been about 1,5@0;\ to provide the pilots for Scheme L by
April 1940 o rate of 2,500 was needed inai939. To turn
out 1,000 extra pilots in a year needed eight more Flying
Troining Schools and sixteen more civil schools, but of the
eight ¥.7,S,'s only three would be a permonent peace-tine
requiranrent: the other five wrere wanted only far a one-year
spurf in 1939.

- &% first the observer troining problen wos simplified
;b; Schcﬁe L} fﬁc increasing propbrtion'of large aifcraft
carrying fwo pilbts meant that fewer observers would be
needed, But in May i938 it was decided to include an
observer in'the crew éf every bamber and G:R. aircraft, and
the mumber of cbservers réquired by April 1940 went up
suddenly fraa sane 700 to over 2,000, | Only 300 - 400 had
been trained by the early swmer of 1938, ond the training
wte, which'had beeﬁ 200 per year in 1937, had to increase_to
2,000 per year in 1939, Moréovcr, all future observers had

to be given the long training in navigetion required by Lir

>

Chief Marshal Newall's ruling of December 1937,

Flving Troining Schools,

Bight more F.T.S.'s, over and above the cleven already

o+

Cat work, were necded to provide the pilots for Scheme L by
the Jote set, Aéril 1940.,. To man %hese eight schools scmeé
300 offiocfs énd A,OQO-éirmen were reguired -and procticelly
ali would have to be drawvm from squadrons in the first line,
Squadrons were already considerably diluted with inex-
perienced men, and to take oway a large number of experienced
pilots'and skilled maiﬁtcn&nce staff for'cmployment in Flying
Training Schools was likely to wreck their efficiency, Alr
Vice Marshal Sholto Douglas wrote, "as a result of intensive
efforts during the ?ast two yezrs the squadrons ore just
begimming to attain somé sort of standerd of operational

/efficicricy.
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efficiency., I feel that we should do everything in our
power to maintein and improve that standard".  Alr Vice
Marshal Peirse was "seriously concerned about the effect
on first line squadrons', .

The comparatively small nuclcus of expofienced pilots
was in fact wanted for threc distinct purpoécs: as the-
backbone of squadrons® war readiness, for training new
pilots es squadrons workoa up, and as instructors in schools,
The nucleus was nob enough to.serve all three purposes fully,
and so the mumber of extrs Flying Training Schools to be
opened wag cut down to four. 4 suggestion by adr Commodore
Leckie that some pilots straight frdmAF.T,S; should be
i

trained and amployed as instructors was not congidered

likely to meke a substantial reduction in the number of

‘experienced men wanted, The suggestion was acted on,

i ‘ o

howeve#, with the result thet an apprecizblc, though -

not- catastrophic, lowering of the standard of F.T.S.

instruction wes observed;

Four Flying Training Séhodls instead of eight would
cause a deficiencyMoﬁ_zgolpilqts in Apri1"1940. It had,
however, been planned to offget thc.shortgge of reserves to
ééﬁe extent b&“pro§iding sparc pilots in squadrons, and the
deficiency of 720 only meant that these spare pilots would
Be.lackiné in April.l940. vThé deficiehcy would be'over—'

taken-in the following Scpteamber. The reduction to four

_ /additional
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left schools; and to have relieved squadrons of responsi-

“as the permanent systen of pilot training in June 1938.

=~

‘additional schools(L) was approved in fpril 1938,

Thé length of course remained unchonged ot six months:
the mounting demond for pilots and inability to open more
than the minimun of additional schools made the originally-

plenned nine months duration more remote than cver, The

Ehee

“"reorgenised" system was, however, generally considercd to

be successful, to have reiged the stonderd at which pilots

s
o

bility for imch individucl training: ond it was confirmed

Nevertheless, it was necessary for fir Chief Marshal
Newall to write in May 1938:-

"(i) There is. no doubt that the standard of training
attained by pilots when they join Service units is
higher now then it has ever been before, but at the
saime time there has been a great increasé in the
corplexity of the modern bovber aircroft anl dlso in
the responsibility of the captain of the airecraft
having regard to the size of the crew and the cost of®
the aircraft.,  The iuprovement in the standerd of
training although very considerable has not kept nace
with the incresased denands on the fully trained pilot.
There is therefore a gap which we rust fill betwecn
the time the pilot leaves wis F.T.S. and the tine when

/he is fit

(1) No.12 P.T.S. opened at Granthem in December 1938, No.13
at Gullane in March 1939, No,1l4 at Kinloss in April 1939,
and No,1l5 at Lossiemouth in May 1939, Gullane was renomed
Drem in June, .

To Teed these four rew F.T.8.'s with pupils six additional
civil schools were imployed on regular pilot training:-

No.1l5 E. & R. F.T.S. Redhill

No.19 u i Gatwick

No,20 n L Rochester

No,22 " " Cambridge )
No.,23 " " Gravesend

No. 30 " " Derby

"No.1l F.T.S8. moved from Wittering to Shawbury in My 1938,

and No.6 from Netheravon to Little Rissington in Jugust 1938,
No.l F.T.5. chonged from ab initio troining to the reor-
gonised gysten of Intemediate and Advanced Training Squadrons,
and begen to drow its pupils from elementery civil schools,
in Moy 1938. Its output continued to go to the Fleet Air
frm, and it woved fron Leuchars to Netheravon in iAugust 1938,
In May. 1939 No. 7 P.T.S., Peterborough also began to
train for the Fleet Air Am, its T.E. alrcraft being repnlaced =
Ty 8.E, during the sumaner of that year,
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he is fit to assume the responsibilitics of captain of
an aircraft, In addition there is the consideration
that during the period immediately following the
arrival of a pilot at & scrvice unit, he is in what we
have called "the accident-prone zone", and it is
therefore desireble that he should be trained on to
flying the big expensive types by an intcrim stoge
rather than by flying then irmediately afver leaving
the F.T.S. ' '

In nmy opinion there should be on interin stage after
leaving the F,T.8., when a pilot should concentrate on

« getting in air hours, He would not go up with a full
crew and would fly the lighter typca& of modern aircraft,
The ideal is to give him air hours on an aircraft with
all nmodern characteristics, such as retractable under-
carriage, V,P. aircrews, etc.,, but in the neantime we
must make do with aircraft which are aveilable. The
surplus of pilots in squadrons will allow this training
to be given, without appreciably interfering with

- operational training,

The above applies ‘to Bomber-Cmmnand?only."(l)

The development of modern trainers had been going on,

and the Alrspeed Envoy'had<evéntually been modified into a
T.E. traincr named the Oxférd.(z)_ It had been decided in
1936 to have speciel S.E., as well as T,E., trainers with

modern characteristics, and the D,H.Don was designed as the

S.E. trainer, In April 1938, however, the Don proved

/unsetisfactory

outh Cerney, Nb.g
borough in June 1938,

NS

(1) Adir Chief Morshal Newall went on:

"(ii) Some time ago, it was decided that even for initial
troining it was desirable that the aircroft used for this
purpose should have, as far as possible, the character-
istics of modern service aircraft, i.e, low-wing mono-

- planes., There is no doubt that the mocern low-wing

monoplene has certain inherent disadventoges, particular-
ly in regard to epdmming, and it seems clear that it is
nore difficult to recover from a spin in an aircraft of
nodern characteristics than it used to be in the older
biplane types.

‘I do not comsider that it is in any way necessary that

s initio training should be carried out on aircraft
with modern characteristics; what we require is a simple
aircraft, free from vice, easy to maintain, and easy to
fly, which will give the pilot confidence in hinself and
in flying generally and will be easy to extricate from a
difficult position should it, for instence, be inadvert-
ently put into a spin. :

I have therefore decided that we will abanlon our present
ideas at the earliest possible date, and revert to an
older type such_as the Moth, for ab initio training,

The Magister will serve on éxtrenely useful purpose in
~enabling a pupll to gain air hours Wwhen he hos 1left his
E%¥%n ggélgéc s?gggoéie I_think desirablc in order to .
qggld accidents Qartlcugarly under the stress of rapid
and” extensive eipansion. .

The Oxford was brought into service of No.3 F.T.S.
F.T.S. Sealend, and No,7 F.T.S. Peter-

\
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unsatisfactory, and it was necessary ﬁb continuc with Herts
for S.E. treinir:g"uﬁtil the N.A.16 (Havard) cculd te ettained
and the Master gréduced.(l)

~There were differenées of nighﬁ flying policy between
Cormends, and a standard poiic&*for night lights and night
flying vas.worked.ouf‘in 1937 and 1938. Flying Training
Schools'continued to-do little'more than "ensure that every
pilot had flown'at night"; |

The use of;Tutors for instrwnent'fiying was discontimed
in 1937, Harts taking their place. Link Trainers were
installed at Flying Training,Schoolé early in 1938.(2)

Tn February 1939 iir Vice Marshel Pattinson (4.0.C. No,
23 Group) vointed out that bad weather training (for which
Baﬁber‘Command ﬂad askedf ﬁas virtudllyfiméossible at
Flying Training Schoélé. NB.F.T.S. aircfafﬁ were equipped ‘
with wireless, and it woas therefore essential that pupils
should keep in sight of the ground on cross;country flights:
instrument flying could only be proactised under the hood. -
The syllagus.required nothing more.tﬁéﬁ hqéded flying and
Linkiinstructioh: tt the elementa?y divil échool stage
five.hours under £he nood and gome Linlk tfaining were
given, while éf-the F;?,S, a iO:hQurs Link Trainer course
and as much hooﬂedff£§a;g as pbééiblg were done.

Adr Marghai Burnatt ’C,-in-C., Training Comwand ) added

the argument that there was no‘tﬁne.ig the F,T.S, course to

make the addition of bad weather practice possible., He also

considered that no time for it could found in the pilots'

/navigation

(1) The first Harvards were used at No. 12 P.7.8. Grantham
in January 1939. Masters were not introduced until 1940,

(2) Link Treiners were introduced only beccuse it was
difficult to give enough airborne practice in instrunent
flying. In general, it was considered desirable ot this
‘time to -give as much instruction as possible in the air.

)
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navigation course, ;nd that it could therefore not be done

. until pilots went to the Group Pools,

The formation of Group Pools for Bomber and Coastal

Cormands -had, . however, becn postponed, and Air Vice Marshal

ASholto Douglas- insisted that pilots should be given the best

grounding in instrument flying possible at Flying Training

. Schools, The syllabus requirements nevertheless remained

unchanged, and the impossibility of F,T.S. practice in cloud

- ﬂnd bad visibility was agreed.

For the same fundamentel reason, lack of wireless
facilities, the cross country night flying excrcise was
concelled in March 1939 ¢ Air Marshal‘Burnétt said:-

"When this exercise was introduced 1t wes considered
thet it could give the young pllot confidence in his
chility to {1y Ly nisht out of zifht of the cerodroiac
lights, and that it would relieve cir congestion in
the immediate vicinity of the e aerodrone.

Experieﬁoe now indicates that the risk involved in
sending pupils on cross country. flights Dby night with
no proper nav1gatlonal facilities or wireless aids,
particularly in the nultl—englned ‘types where the
view to starboard is poor, is such that these flights
have to be almost entirely confined to nights when the
"visibility is sufficiently good to enable a pupil to
see his own aerodrome's beacon throughout the flight.
It will be appreciated that under such conditions
there is little to be gained by this exercise whilst
any sudden and unexpected deterioration of weather
conditions is likely to result in pupils getting lost
with probably serious results,"

It was recognised th&t these shortcomings in night and
bad weather training were at variance with the professed
intention that: F;T.S. training should be carried "to the
stege at which the pupil will have completed his individual
training and have had some experiénce of Flight training",
but pressure of time and lack of facilities made it inevit-
able for night cross country and bad weather training to be
left 'to a later stage of a pilot's career;

The training given to Battle pilbts’éame under review

/late in

(1) See-3age 149 .
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late in 1938. It was leid down by theiﬂirsMinistry that
they should be treined on S.E. aircraft, and be given a
limited amount of bomb aiming practice on T.E. aircraft:

and a suggestion fron Training Command that it would be

better to teach them on T.E, circraft so that they got more

training in piloting‘fbr precision bombing and photography
was turned down.

In February 1939 it was- decided to standardisc the
treining for all S.E. type pupils at Flying Training Schools,
'ahd giVe'no special bombiﬂg instruction’to those destined

for S.E;:bdﬁber squadrcns, This reduced the different types

. of pilots to be trained to two:- S.E, or Group I, and T.E.

'

or GroupﬂII."';

. In May 1939 ‘the proportion of ‘pupils to be traincd as

‘Group II was two-thirds = reflectihg.thc greater numbcr of

multi-engined aircraft plamed by Schemes L and M - but

sone séhdols continued to train only one~-third of the intake

as Group II because their strength of T.E, trainers had not

yet increa;ed.(1>

By Aprii 1939 the prospective deficicncy of pilots at

Lpril 1940 had grown_totsome 1,20Q, and a still larger defic-

iency of 2,000 was prouised for 1941, . Lir Vice Hershel

Philip Bebington (D. of P.) pointed out that the remedy

“"needed was a violent increase of output in the near future

“without any general growth of overheads, - The difficulty of

providiné experienced men to'staff the schools was still, as
it had been a year before, a'serious_limiting factor.

The only solution possible under thesc conditions was
to put some Torm of the Wor Training Orgenisation into

operation., - (The War Training Orgenisation produced a

‘creater rate of output by incrensing the muber of pupils

/at each

(1) The establishmont for a Fiying Training School dealing

with two courses of 48 pupxls each (two-thirds being Group II)

was at this time 64 (26 S.E. and 38 7,E.) aircraft,

m
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at cach school, working shorter and more intensive courses,

drawing exira:instructors from the reserve, and using nore

i

“credirvoraft.) . :The full War Training scheme was not considered

/
‘precticable.-in peace time, but the possibilities of either

i

“increasing the pupil population or shortening courses were

considered, : = The discussion brought out a number of

difficulties: -~the -extra wear and tear of more intensive

- work would nced rurways and Relief Landing Grounds,but F.T.8.

~alrficlds were grass and the schools had only four R.L.G.'s

sultable:for the new types of training aircraft agairet a

requirement of 20; and there was the familar problem of

- finding enough instructors. ~ The nost serious difficulty

turncd out to be lack of training airerafit. .. -Additional
fnsons, Oxfords; and Harvards would not begin to be ay@ilable
until lete in 1939, while Masters would be later still.

In the end it was decided to adopt a plan suggested by
Lir Vice Marshal Pattinson., . The sizé .of F,T,S, courses was
to be increased from L8 to 60, beginning in Scptember; each
school was to be given eleven extra aircraft (5 S.E. and 6
T.E.) with additional naintenance staff and an improved

supply of spares; one addikienal stoff pilot was to be .

.provided; end the instructor strenzth was to be kept ﬁp to

= establishmeng. -

The plan was.to epply to all schools cxcept Nos. 1 and
7., and wasiestinated to produce 468 more pilots per year.
Increased intekes ot the civil schools began in June, but

war broke out before they passed on-to the Flying Troining

‘ .8chools. :

- Newigation

The need to give pilots more navigotion training than
the F.T.S. course incldﬁed was agreed in 1937.  There was
té be a separate navigation course followihé a piiot's
P T,S. treining: it was to last ten weeks, and produce

/the "s.,n."
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the "s.n." standard to which only squadron navigation officers i

- - \‘/
had originelly been trained. In addition, half the pilots

destined for large long-renge aircraft were to have a four
wééksf coﬁrse in estronomical navigation,
The numbers to be dealt with were formidable. Plans
were nade for giving 1,500 pilots nevigation training in
1938 and 1939, and the capacity of the School of Air Naviga- ™
tion was increased by transferring the navigation and
reconnaissance training of pilots for G.R. squadrons to a
new School of General Reconnaissance at Thorney Island in
Lpril 1938{“' |
Evéh s0, Manston could not handle all the treining,
'Six:civil schgols(l) were to be used for fhe remainder,
Wdrkihg fo the Manston syllabus &nd inclﬁdin; air exercises
in théif instruction, The astrohomicallﬁévigation courses
were to be held at Manston, .
This‘sbﬁémé was éb;start in April 1938; ﬁhen the School
of Adr NﬁVigéﬁién began dealing.the‘lérgef courses, Two
civil schﬁal;(z) began working to the Manétoh éyllabus in
May, and the ofher four ciyil schodls/were to start during
the swmer. In April, however, the lack of treined obser-
vers was seen to be serious, and theése %éuriécﬁools were
changed to'bbservE;ﬂtpaining. The rate at‘ﬁh{eﬁ pilots
could be'trained in navigation was therefore 1ﬁﬁited to some
900 a year, and only bomber pilots were given the training, e
In May, a ra%ical chenge was made in navigation policy. |
It was thoﬁght tha# training pilots in navigation by ﬁeans

of a 10-wcek

(1) Including four which héd Been approached to do observer
“treining, ,

(2) &ir Service Treining, Homble, and the Imperisl School - N
of Air Navigetion (which moved to Shoreham and changed its
name to Martin's School of Air Navigetion),
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of a lO-week .course would be impracticeble in war, and that

.thie nost that. oould be dono would be to teach basic D.R.

“navigation. so thau pllots could superv1ge the navigation after

some experlence as, seoond ollot “ccordlnrly, a Conferenoe

© . on Training uﬁd Eutdblluhmcnt 01 Ar Ob,crvoru in Yar
l-cooldod that in rar tlmo thc ObuCTVbr Jhoulo.bo rosponsible

- for the ﬂqugCtlon or alrcr&ft¢

This deolslon meant thgt fundﬂnentwl change of

policy, from pilot r85ponolb111ty for an1”Wt10n to observer

“responsibility, would occur at the outbreak of war, It had

-as;a_oorolla;y the need for adding otservers to peace trﬁe
crews and training then in pecce time: otherwise there
would: be alaost complete relianoe on the Voluntecr Reserve
for obscrvers and nwv1gatlon in war. Observers were

accordingly added to the peooe time establishments of all

“bomber and G,R. airoraft and the requirement for observer

v training went up sh“rolj.

Thus by the mlddle 1938 a - very r&pld and oonuldor able
develo;nent had tﬁken pluoe 1n the polloy of providing for
navigation. _Late in 1937 pllots (except those who went to
Menston or the civil schools for "e;n." or equivalent
courees), and ooservers vere giveo only & four wecks traine
ing in basic D, R,,(_) their further training being left to
squadron nav1getlon offloers. Lfter May 1938 all pilots
and observers were to be traLned ty 10-week courses up- to
"s.n," standard, and some pllots were to be trained in

.astronomical navigation as well.,  Moreover, all bombers

- and G,R., airgraft were to carry an observer as well as the

pilot or pilots.{_ _

. In February 1939<W/Cor; Mﬁdéwofth (0.R.3) pointed
out. that thipg seemed to, 1nvolvo a dloDrOportlonutbly large
amount of teaching and flylng to ensure that nircraft were

. ~»W¢mu..gw .. . /safely
(l) nt he P T S (pllots) or qt Noftn Coates (observers),
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safely navigated! '~ Three men werc being fully trained for
every lorge aircraft, and two for evéryjsmallcr bomber,
To‘cut down the amount of training effort thus devoted

to navigation he proposed that navigation should becoue the

‘observer's responsibility in peace as well as war, cnd that

pilots should be given only sufficiént training to enable

them to.get across country or bring the aircraft back in
ErLIErEency., The observer would be given o 10-week course to
"s,n," standard, plus an astronomical navigation course in

the casec of long range aircraft: the pilot a 6-week course:

squadron cormeanders the 10~week and astronomical navigation

courses: and'G.R;-pilots the School of G.R. course.

Alr Chief Marshal Ludlow Hewitt objected strongly to
the idea of making the observer responsible for navigation,
arguing'ﬁhat the captain should be both competent and respon-

sible, and should then delegate navigation to the observer;

"if the observers were made responsible the pilot would wash

Y his hands of navigation,  Air Vice Marshel Sholto Douglas,

however, saw no difficulty in the captain being less fully
competent than the observer, provided a pilot's basic ground-
ing was good enough to cenable him vo appreciate the problens
of navigation, & |

: Thé‘poliQy of* observer respoﬁsibility for navigotion was
introduced in May 1939 (1>. it waé acknowledged that the
previous aim of training all pilots end observers on 10-
week courses had never been realised in proctice. VIn
future all pilots were to “e given basic training, beginning
ot the F,T.S. and continuing with a 6-week course ot & nave-
igation school. Observers were to be: trained to tﬁe-highest
standard rcquired, and were therefore/to be given the 10~
week course (for which 12.weeks were alleoved at civil schools)

/and the L-week

(1) Appendix 10 - Letter from.the Alr Ministry to all Comm-
ands (except Maintenance Commend) dated 22nd May, 1939,

()



P L

.- .and the h-week astronamical navigation course if it was

needed. . -Pilots were to be capable of supervising

-navigation, and of bringing back the aircraft. in

energency, .. Squadron leaders were to have o six weeks'

-

advanced novigation course so that they could give adequate -u. . -

~supervision to sqﬁadron training.

- To ensure that pilots were trained to the required
stenderd the-F.T;8. syllabus was to be rewritten so that 1t
and the 1atey(sixaweok coﬁrse at the navigation school would
together cover, the same ground as the. ten-week course.

It s irecognised that tho:Séhool<Of'@ir Navization
geve better training then the civil schools, and that
obscrvers. ought therefore to be {aught "to the hirhest
standerd required" at Manston., . Tho copacity-of the schools
and the numbers concerned, howvever, uaderit awkvard to put
thiiis into proctice ;- oand it was decided” to- keep piloet’
training ot Manston and obégrvér;training»atuéivil'schools

: :qnti1 the chenge odould be uiade convenicntlys - o' ‘
N The F,T.S, syllabus-ﬁas to be revised .at-once, and
six-weck navigntion school coursos. worc to~stér§'ih fuzust
1939.  istronomical navigation courses for observers began
in June,

Observers. - '

In December 1937 the plan of training required by Alr

Chief Mershal Newall's ruling that observers should be train-
ed up_to. the Mansﬁqn 10~week standard in navigdtion st
sketched: out.  Three wecks were to be given to ‘gumery

(with 10 hoursiflying), three wecks to bombing {12 hours
flying)%‘ahd twelve weeks to havigation: some service

" “subjects, such as D/F photography, and reconnaissance, were

:
[

'té_be included.in‘the‘ﬁévigatidh oburse,foraséiﬁice entry -
observers, and to. be taught later to direct entry.

o : /Ann&mént
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. training; mno LHSOHS had been ordered ] wecause Alr Coumodore
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;nmmnbnc uubeCto were to be taught at service schools.

()

N'v1wet10n was to be ta vht at a service séhool (4O hours

flylng) to scrv1ce untry observcr , and at civil schools (1)

_()6 hours flylng) to the direct entry.

thtle further.progress wes made, however,  [Lircraft

were not available for increasing the amount of navigation

J.Leckie had sald in beptember 1937 that none were required for et
_observer tralnlnh at ClVll uohools and none could be provided

. before thay were thrown up by the reaming of G.R. squadrens

in he autumn of 1938 the possibility of developing a

30601al nav1¢atlon trhlncr frou the D.H, 894 was considered

. and agreed but there would inevitably by a lqnr~ dulay belore

the ulrcr%ft could be ma de. Increased navigation tralnlng

at Nbrth Coates as Well as'tﬁe~civi1.schools,.depended on

the suuply of alrcrwft

. The dlrect entry obscrvur schene elso moved slovwly.
Lir Marshal Mltchell forcsaw considerable. difficulty over
-reCfultln;; cép601ally at a .tlmc when an increased intake.of
pllOtS was requlr & Discussions. were going on over
conditions of sorv1co.;: |

Again, more nav1bat¢on training. for, pilots mea nt that

“the civil schools would be Wanted, when aircraft could be

supplied, for pilot rather than observervtraining.
In Msroh nlr Marshal Mitchell 1nf01med Lir Vice Marshul
Sholto Douglas who We.S press1nf to have fu]ly tralned ‘ . -

observers in squmdrons as soon as 90531h1e, that North

Coates might begin training on' the longer course in Jugust

/br September

"(1) Four. 01v11 sohools were ﬂpjrouohed to undertake the

urulnlng.-

Yatesbury (Bristol feroplane Co.g —
Desford 'EReid and Sigrist Ltd.

Hamble MAir Service Training)

Prestwick (Scottish Aviation Litd,)
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or Septohber 1938, and thh the direct entry scheme night

‘etart in:Janugry 1939.

In the ncantlne observer tra 1n1no uont on, &t North

:Cortes only, at the unchﬁnfed rote of 200 per year and on

the unchanged short syllabus, . The nost that could be done

was to infonn Commands(l) of the intention to improve

_ observer training and of the neoe°°1ty for gquwurono to

frain up to the hi;her standard unti; the school training
of observers coﬁld be.rnproved.

The aircraft required to get the scheme for better
na v1katlon tralnlnb going amounted to 48 [nsons: the four
clvil schools needed 6 each, and two service schools together
needed 24;

In fpril the serious results of o lack of trained crews

became fully realised.. On 12th pril a Conference on the

Training of Regular and Reserve Crews, instriacted by Lord

. Swinton that the matter must be treated "exactly as it would

be trecated in war", decided that more observers rust be
trained to 2 hisher standard without deleay. The »rospective
deficiency on Scheme L requirements wos then.700, before
observers had been included in every crew. The four civil
schools were to start Obeerver {training as soon as possible,
with aircraft found from various sources., -The dircet

entry scheme was to be settled, and observers recruited,
irmmediately. . "

There would be ar inevitablc delay before the trainr
ing of direct entry obeervers could be started, and so the
training of service entry observers vas steppedlup at once,
A temporary Alr Obserer School Wos provided, by converting

a bomber station with two non-mobillisable Heyford sguadrons

/and supplying

(1) Appendlx 11 - ‘Letter dated 6th Aprll J938 from Air
Ministry to Bmdber Fighter and Coastal Cmﬂu nds.,
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) (1)
and supplying the necessary specialist instructors.
N (2)

The direct entry scheme was introduced‘™’, and two civil
schools(B) began training in fugust. The other two(4)
begen in Septamber. Lfter a 12-week navigation coursec at
these schools, pupils passed on to service schools(5) for
training in bombing and cumnery,  As the civil schools came
into operation the tamporary /lr Observer School stopped
navigation training, and closed in November. The total
output of observers, direct entry from the civil schools and
service entry from North Coates, was plamned to be 600 per
year,

When observers were included in all crews the prospect-

ive deficiency rose to some 2,000 at Lpril 1940, Training

facilities had to be increased, and it was decided to double '

the pupil population at each civil school, bring in two :
'additional_civil schools,(6) and change Hamble and Shoreham
from pilot to observer training. To deal with armement
training.two ﬁore Armament Training Schools were to be equip=-
- §7) The

ped with Heyfords and become Lir Observers Schools

/rate of

(1) Leconfield, with Nos. 97 and 166 squedrons, storted the
navigation training of service entry pupils on the 12-week
syllabus in June 1938: nmnavigation instructors were trans~
ferred from North Coates. North Coates stopped navication

work, and concentrated on the armement troining of Leconfield's

output,

(2) 4.M.0. A.253/38.

(3) Prestwick and Desford.
(#)‘“Ansty and Yatesbury.

(5) North Coates or Acklington (which was converted from

. No. 7 Armament Training Station to No,2 Air Observer School

in November 1938),

(6) The two additional civil schools, Perth (iAirwork Ltd.)
and Sywell (Brooklands Aviation Ltd.), began troining,
each with 60 pupils, in January 1939,

(7) Aldergrove was changed from No.2 A.T,S. to No.3 A.0.8,,
and West Freugh from No.4 A,T.S, to No,4 A,0.8., in April
1939, Each was provided-with 16 Heyfords and six armament
instructors, but the shortage of direct entry recruits meant
that these facilities could not be fully employed on observer
training,

()
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ﬁrate'df‘redrditing direct entry observers was -to.increase,
‘between December 1938 and February 1939, from 480 to 1920
per year,

Difficulty occurred in recruiting enough direct entry
pupils, however, and it was necessary to fill some of the
'pIaCes with serviée‘entry observers, Lack of direct entry
pupils also ‘made it impossible to start training observers.
at Hémble'and Sﬁorehwn'in~February, as had been-infended,

and these two schools therefore went on training pilots.

Bomber Command

In 1937 Bomber Command had been, in general, so handi-
capped by its own difficulties as to be-comparati#ely little
‘concerned about the standard at wﬁich pilots and observers
’é&ne forward from schools.

Air Chief Mershal Ludlow Hewitt's TrainingReport for
'1937(1>'regretted, for instance, that full advantage could
not always be taken of the moré advanced training, and
particularly the night flying training, done at Flying Train-
1i£g Schools.  On navigation training he remarked that ihs
vital importance was fully recognised, but that. sgquadrons
could do little of "the invaluable advanced practice of
flying over £he sea" because oft lack of life saving equip-

" 'ment. Navigation‘oourseé at civil schools were nqt very
Satisfdctony because they included no‘practical flying, and
training in astronomical navigation (then & squadron matter)
was making slow progress because squadrons had to give
priorify to more elementary instruction.'

He laia stre§s on the hadicap ef having no -satisfactory
creWIPOIiCy; and Oﬁtliﬁéa the possibility of devising a
progréssive aircrew trade, He emphasised the backwardness
éf-aﬁﬁanenﬁ trgining: there W@éién almost complete lack

_ /bf turreté

(1) Dated March 1938,



-158-
. of tnrrets and.gnns, and a shortage'of range fdcilities: a
large proportdon S% air gunners.were.unqualified; The
z_ugenerey:standard of bombing accuracy could be better: and
_ground“trainingfhad been hampered by a shortage of A,iLL.
. Teachers (1> | | - o
In 1938 there was a better Supplj of equlpment snd

-Reclonml Control(z> bogan to be orgﬂnlsed The handicaps

» .
RN

- -. on Bomber C@mn nd grevi 1ess, 1ts ‘concern with matters of

:i..

basic traln;ng 1ncreased and it begcn to exert considerable
'pressure_on these matters, A

So far.as nilot training was concerned, only engine
hardling and cockplt drllL on norer types of aircrafit, and
the need for sound 1nstructlon in bmd weather flying, were
put forward as questlons reau1r1ng attentlon at Flying Train-
1ng Schools. | nght flylng and 1nstrument flying , beyond
the comparatively elementary tcnderd to dhlch B, T.8S,
instruction took themv nere accepted as matters for individual
tralnlng 1n squadrons but matters to whicn adequate atten-
tion had not been posslble because'of su plus pilots, short-
age of instructors, and 1ack of flying hours;“

The F.T.S..syllabus was revised:on engine handling and
coclplt drill in March 1939, tutlddequate'instruction de=~
pended on the replacement of'Hsrts‘by_Oxfords; Masters, and
Harvards in tce sciools. Bad weather flying;,as a matter
of practrcal‘experience, was ruled out b&kthe lack of wire=-

less facilities at Fiying Training Schools.

The. h,ndlcap on souadron tralnlng of 1&0? of flying
hours as, 1argely caused oy the 1ow serv1ceab111ty of the
new bomber types. To overcome 1t, squadrons Were given in

/1939

(1) i.e. "synthetic" training devices for

(2) An organisation for giving dssistance from the ground to
aircraft in difficulties: . the precursor of Flying Controls,

—

9

N
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1939 two trainer aircraft (Ansons) per_flight in addition
to thelir establishment of operational ﬁypes:(l> the Ansons
werc to be used for individual training, such as navigation,
signals, instrumén£ flying, and lendings, for which oper-
ational aircraft were not ¢ssential9

Surplus piloté, Whophad fpr scme time Eampered Bomber
Command's training, existed-becéuse bomber expsnsion came
late in the programme, Pilots had heen turned out by
Flying Training Schools, but aircraft for the neﬁ squadrons

had not yet come fdrward{ Their effect wes to dilute the

- Commandts training_effort: the available instructors and

facilities had to train, and_keep in practice, a larger
mumber of men. .

These questions of pilot tréining were comparatively
minor, however. Crew training and its essential prelimin-
ary, crew policy, were Alr Chief Marshal Ludlow Howitt's
chief concern ovef persomnel and instruction. "One of the
caief results of the year's expericnce (i938) i8 o..... that
the work of the members of the crew of a modern bomber
reqqires a very much-higher standard of training and
spcclalisation then has hitherto been contemplated!.

The standard of air gunnery needed raising consilderably,
and "reliance for training on the muteble and unevén local
talent in each station, with theinadequate facilites therc"
was not satisfactory.

Alr Chief Marshal Ludlow Hewitt drew attention to the
need for action on these matters from time to time during
1938 and 1939, and discussed them fully in his Tl;aining
Report for 1938(2). In this report he laid considerable

/stress on

(1) Fighter Command was also to be supplicd with trainer
aircraft(Battles) .for instrument flying and night flying
training, .

(2) Appendix 12 - Extracts from Bomber Command Annual

Training Report 1936.
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stress on the importance of teaching more senior officers
uP-toFdate nethods, and ascribed & good deal of thé "pheno-
menally sloﬁ progress in sound mcthodg Qf air navigation"
to'lack of knowledge or interest on the.part of senior
off'icers. He considered it, essential thﬁt "training policy
at the Alr Ministry shouid comprehend thc instruction of
senior officers as well as. junior officezs", and thot it
was in fect wore importent to tench new methods to scnior
officers than to their juniors.
Crew Policy.

' pir Chief Marshal Wewall's ruling of December 1937
laid down that all aircraft with a large enough crew should

have two men capable of perfoming every important function,

and a~ccepted themrincinle of the whole time observer,

Accepting the principle of whole-time observers, though,
did not provide whole-time crews for Bomber Command,
Observer; could not be whole-time untii elther maintenance
staff were available to take over the observers' ground
duties or dircct entry recruits hadvbeen trained, and in
March 1938 Air Marshal Mitchell refused to inform Commands
officially of the decision to have whole~time observers,
Wireless operators were part-time aircreW; and one of the
two Tor each large aircraft had still to be found when
required from the station establishment,

In June 1938 Air Vice Marshal Sholto Douglas' Cormittee
on tﬁe Expansion of the Operationsl Commands to Scheme L
accepted a proposal frmn.Bomber Command that direct entry
thle time air gunners should be provided,

In July, 1938 Air Chief Marshal Ludlow Hewitt expanded
the "clrcrew trade" policy which he had outlined in his Train-
ing Report for 1937 into detailed prppos&ls(l) for a

/progressive

(1) . Appendix 13 - Letter from Bomber Commend to Air
Ministry dated July 1938,

>
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progressive crew trade and sysfematic troining to provide
the observefs and alr gunners needed,

The scheme ained at training direct enfry recruits
first as éir gunners and then, after a period of service
and experience in that capacify, as wireless operators.
From wireless operators, by further experience, training
and qualifiéatioﬁ, airerew tradesien would become observers,
Fihally, a proportion might receive further training and
advencenent as pilots.

Air Viqe'Marshal'Sholtd-Douglas pointed out that these
proposals were a logical éxtension of the direct entry
obégrvér scheme and of the proposcl to have direct entry
alr gunners., The air gunner's work was becoming wore
complicated, and required a higher standard of skill:
moreover, it seemed poof cconoiyy to entrust expensive air-
craft to half-trained and inefficichf alr gunners,

Air Vice Mrrshal Portal considered it essential to
heve whole tiue air ;anners,

"It seems to me rather ludicrous to train tradesmen in

~peace for air gummers, use them in war, with the

high casualty rete, os air gunners, and lose the

whole value of their peace ‘trade training, They will

have to be replaced in war by reservists iwho cannot
possibly be so efficient from the trade cspect as the
peace time alrmen,™

The part-tine air gunnof systen, which had been due
partly to economy and partly to the fear thoat air gunners
would be idle unless the aircraft was flying, and which
had proved a failure from both the trodesman and the air

805L48/38 gunner aspec%s, vas abandoned in September 1938, and in a1l
Scheme L establishments flying crews were totslly divorced
from maintenance, '

In October 1938 Air Vice Mershal Portzl (A.M.P.)
embodied the "aircrew trade" scheme in a memorandum(l)

/to an Expansion

(1) Appendix 14 - E.P,M.156(38) - Memorandua on "Alrcroft
Crews (other than Pilots)" by 4/VAM, Portal dated 29th
. October 1938,
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. to on Exprnsion Progréés Mecting, L slisht nodification
wag nrde Dy irmoring the coope aﬁively émall requirenent of
"strodisht" odir unners ond ;1aﬁninﬁ for 011 air -unncrs to

ke wircless operators. 11 aircrewr werce to he dravm fron

o €
:

_bqy cntr&nt'wir01oss'oDcfdfors aﬁd troined as Vireless
Operatory (iir): after £hfé§.yé§rs on aircrew duty 295
wers o be scléctoed fofﬂfﬁffﬂér,training oo cobservers, the
‘rovinlor continuing ns Tireloss 0. rrtors (fir),  Cbscrvers
were to be on.en equal footing with airmen pilots, and the
policy waws to mrovide for cmmaissiono& ‘oervere,  Dircet
cntry oir obscrvers werc to contiﬁuo only until the ncw
sehigne groduced "sircrewr troade" obucorvurn,
The scheme was approved, andintro®uced early in 1939
by AM.O, A.17/39, which also laid down the policy of

whole-time employment on aircrew duties for oll .embers of

ailrcrew, .

Group Pools.

In May 1938 Air Chief Mérshal Newall called attention
to the need for a "interim stage after leavineg the F.T.S;"(l>
In~June it was considered by Air Vice Marshnl Sholto Dougles!
Cmmnittee on the Exéansion of;fhé.Opexﬂtional Corraands., The
difficuity was to provide the "lighter tyves of modern
alrcraft" necessary.

It was agreed that Oxfords would be suitable, but no
Oxfords were immediately available, The best that could be
done was to allot two Ansohs to each flight of bomber sguadrons,

The possibility of usiné non~mnobilisable elc@ents of
Bomber éommand to give "interim" traoining wos sugmested,
Shortege of both first line persormel and reserves vas com-
pelling a division of the Cammend into mobiliéable and non-

nobilisable parts, and Air Vice Morshal Sholto Douglas!'

/Committec

(1) Sec page Lk,
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Comiittee envisaged having mobilisable and non—mobilisablc
flights in squadrons with the non-nobilisable flight employed
on training.
The ultimate orgenisation for the "interin stage" was

agrecd to be Group Pools, bubt the possibility of doing

intermcdi&te.tfaihing in any form depended on the supply of

. Oxfords or Ansons, and it would be same tinc, perhaps nore

than a year, before they werc aveilable,

In Septamber 1938 another problem arose, No provision
had becen planned for any reservoirs of_trained pilots and
crews from‘which casualty revlacenents could be drawn in
war, and ad hoc arrangements had to be improvised during the
Munich Crisis.

" In October Alr Vice Marshal Fortal devised 2 combined

‘solution to the.intermediate tra dining and casualty replace=-

ment problems. e proposed that Adveonced Flying Tra vining
Centres shouldlbe set up, to deal in peace time with the
"interim stage" and clso with tno advanced training of
reservists, and\tb become Group Pools for holding casualty
eplacements, and keeping them in flying prectice, in war,
Alr Mershal Welsh put.thése proposals to an Expansion )
Progress Meeting iniNbvembcr .and they were approved, The
scheme - was to establish onc hdvunced Flying Tr'unlnL Centre

x

for each operational Fighter and Bomber Group, and one for

Coastal Comannd, making ten in all. (l> Thelr size and

/establishnent

(1) Their functions were defined:-
In war, .
(i) To provide each operational Group with & reser-
voir or "pool" from which replaccment crows
can be drawn .

(ii) To train the output of the Flying Training
Schools up to an operational stendard before it
passes to the operational squadrons,

In peace,
(1) * To provide intemediate training snd practice to
. regulaer pilots after leaving the Flying Treining
‘ Schools and before passing to operational units,

(i1) To act as Advanced Training Centres for flying
persomnel of the R, A.F.V.R, and thus it them to.

Lok thed ToRERESE S 9P§£rt%gn%%cv ALg %Eqﬁgred
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establishment were calculated on the war réquirement of
holding cosualty replaccaments for one week of sustained
oper&tions: a peace-time basis for calculation ~vbringing
up to war readiness a proportion (5% of pilots nad 654 of
eircrews) of Séﬁeme L's reserve requirenent of 9,000 pilots®
and 12,000 sircrews for the first six months of war - was
rejécted s tgo indefinite.

These.tgﬁ Group Pools(1> were to hold 371 pilots or
crews, be eqﬁipped with 174 airqraft (of which o proportion
would be operational types), and supply éasualty rcplacenents
for Scheme L's first line of 2,375. They were to very in
size according to the needs of the Groups they backed: DNo,
12'Group was to have 10 »pilots in its pool, while No.4
Group had 63 crews. ‘Six Bomber pools, three Fighter pools,
and one éoastal nool were td feed 73 Bowmber, 36 Fighter, and
19 Coastal squadrons,

Ten acrodromes were earmarked for Group Pools,»but in
most cascs they Woulq'not be available until late in the
werking out of Schenme L. It was considered that non-mobil-:
isable squadrons might toke their place in the meantime,

In formulatingAfhé scheme iir Vice Marshal Portal
pointed cut thot casualty replicoments in war, whether they
ceme from the reserve or from'schools,'would nced additional

\ :
training in, the Gfoup Pools before they could take their
places in squadrons,

During October and November 1938 two conferences e-

-phasised that Group Pools were urgently needed, both as a

measure of war readiness and fqr the advanced training of
reservists, but only one was started before the outbreak of
war, This was No,1l Group Pool, Which opecned at Andover in
January 1939 with four Demons and & tredning capacity of 8

‘ /bilotse

(1) The name "Advanced Flying Training Centre" was soon
dropped.
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pilots, and moved in June to St. Athan. Its cstablishment

was then 11 Battles and 22 Spitfires or Hurricenes, but its

strength was a long ;v'ray below establishment.

From June

omvards it dealt solely with the training of V,R. pilots.

" The ten Group Pools as planned required 120 officers,

2,550 aimen and 350 civilians to staff them, and in March .. -

1939 it was decided that lack of personnel would prevent

the opening of more than two before March 1940,

The

second was to be another Figh’c'er Pool, for No.l2 Group, and

was to be formed at Aston Dovm during the surmer,

It was

postponed, hovrever , and had not opened when war broke out,

' The intemediate stage which Air Chief Marshal Newall

had considered necessary for Bomber Commard was thus not

provided by Group Pools, It was supplied, as a temporary

measure, by the use of non-nobilisable bomber squadrons. (1)

These squadrons retained a nucleus of their more experienced

pilots as instruct-ors, the remainder being posted to

mobilising units, and had half their operation types of

aircraft repleced by Ansons.'

/In lmgust

-

(2)No.52  (Battles), Upwood,

No.63 (Battles), UpWoOd'":
®No.75 (Harrows), HOnington,
No.1Q4 (Blenheim), Bassingboufn

" No.108 (Blenhein) , - Bassingbourn
No. 7 (Hampden), Fimningley,
No. 76 (Hampden), Finningley
No. 97 (-Whi‘bley} s Leconfield,

No.148 (Wellington) Honington,

which beccnie a Greup -

Troindn:
Apl"il.

became a
Squadron
beceme a
Squadron
tecame a

" Squadron

became. a
Squadron
becane =
Squadron
became a
Squadron
became a

. Sguadron

becane a
Squadron

Squadron on lst

Group Training
on lst /pril
Group Training
on lst March,
Group Trpining
on lst June.
Group Training
on lst June.
Group Training
on lst June
Group Training .
on lst June
Group Training
on lst June
Group Training
on lst June.

No.75 Squadron was rearmed with Wellington® in July.
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In August 1939 Air Chlef Marshal Ludlow Hew1tt stated
Bomber Command's requlrenent of Group Training Squadrons.
He prefaced the Statement by saying, "It is most uneconomical
in practiee; even in peace time, to make operational squadrons
undertake the initial operational training of pilots and
crews coning direct froum elementary training schools, and

it would be quite impossible in_wer time, It is therefore

‘necessary to consider the extent of the training organisation

required to undertake the whole of this initial operantional

training",

He defined Bomber-Commond's initial operstional train-
ing requirements as:-

"(A) The training of regular pilots and crews coming
. from training schools to replace wastage

(i in peace . .
(ii) in war S ,.‘yjj
(B) The 0peratlonal tralnlnp of the R.A.F.V.R. in

peace

(C) The operational training of regular pilots and
- ecrews required to meet 1ncreag1ng establlsh1ents
during periods of expans1on

(A) is a peace and war requirement, (B) is a peace
requirement and (C) is a temporary requirement in
peace but may also have to be taken into consideration
+ in war to meet war-time expansion",

The syllabus requlraaent to bring pilots up to

operationals stand<rd put . at 62 hours (24 nmﬂht) for Whltleys,

. Welllngtons and Hampdens, and 80 hours (27 night) for Battles

end‘Blenhemns. This assuned that pilots would have flown
T.E.'éircraft.before erfival at Group Training Squadrone, and
was censidered the ebsolute‘minimum,

Adr Chief Marshal Tudlow Hewitt stressed the necessity
for properly regulated coursea 2ot regular intervals if
Group Training Squadrons wefe to work efficiently. He put
the peace time duration of the course at 14 weeks, and showed
that the flying hours available from a Wellington or
Whitley squadron with 16 + 8 aircraft would ennble 22 pilots

/to be trained



S S 44537

~167=

" to be trained on'each course, while a Battle or Blenheim

0

squadron with 24 + 12 aircraft could handle 27 pilots per

course, The training of other members of aircrew was not
specifically discuséed: At cQuld'be carried out in the
flying time necessary to tfain pilots.

From this basis Air Chief Mershal Ludlow Hewitt went
on to show that the peaceftime training requirement would be
rather over one Group, Training ngadron for each mobilising

operational squadron, or almost,eighteen times the figures

' of October 1938,

This enoxmous disparity i5.§xplained by the fact that>
the war time requirement oqurqép'Pbols wes claculated in
October 19;8'on the assumption théf they were to hold only
one week's:casualty replacemenfs“e i.e. that a pilot's
length of stay in the pool would average one Week ~ whereas
Bomber Command took into account the fact that a pilot would
have to stay in the pocl long enouéh to be trained up to

operational standard, _ .

The Volunteer Reserve,

In April 1938 it was suggested by Alr Vice Marshal
Sholto Douglas that the shortage of pilots which would be
caused if only four new llying Training Schools were opened
night be remedied if V.R, pilots could be induced to join
the regulér Air Force temporarily during the period of
deficienéy. Such a schame would not only »rovide squadrons
with‘mdregyilots,but «culd slso be a solution to the urgent
and troubiesome problem of bringing V.R. pilots up to full
operatioﬂ;l efficiency,

Service types of Ei;craft (Hart and Audax) were brought
iétO'use at V,R. aerodrons centres in 1937 and 1938, and
Werelbeing-usedgto train pilots up to & standard corres-
ponding to the intefmediate stage at Flying Training Schoolt
More advanced training was fhe difficulty: no facilities

/.rere available
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were available for instruction corresponding to thet given
by the Flying Training School A.T.S. or by squadrons.  This
lack:of an_adyancea training organisation for the V.R. vas

one of the matters to which-Group Captain Slessor's committee

‘drew attention in April 1938.

The original plan for the Volunteer Reserve, based on
Scheme F, had been to recruit 800 pilots in‘éach of the
years 1936?>1937 and 1938, but the scheme Wés late in
starting, and only 1,260 ?ilotS'were recruited up to the énd ‘
of 1937. It had also been intended to esﬁablish a non-
pilot air crew section, and this wes mentioned in the Mem;

orandum on the Air BEstimetes for 1937-8, but Treasury approv-

‘al (for the training of 2,500 observers and 3,200 wireless

operators) was not obtained until March 1938,
Scheme L's requirements from the V,R. were considerably
greater than Scheme F's: 7,000 pilots were needed instead

of 2,400 and{4,750 wireless operdtors instead of 3,000.

‘The observer requirements at first dropped frem 2,500 to

1,500, and then rose to over 3,000 with the decision to add
6bservers to all crews, 'In‘addition, Scheme L required
1,000 air gunners,

;Against these requirements, the_Y.R. in the spring of

1938 consisted only of sane 1,200 pilots: no observers or

‘wireless operators were under training., Only 22 of Scheme

Fts planned 33 aerodrome centres.were in operation, and few
of the 25 town centres had started work. The official
procedure for acquiring and conditioning these town centres

through the Office of Works was slow and circuitous; the

T average time needed to get a town centre ready was nine

months; and only seventeen of them had eveh been selected,
This inadequate and halting development of the Volunteer

Reserve was outlined by Air Marshal Mitchell in a paper(l>
‘ ’ /dated

.(1)' E.P.M. 101 (38)

()«

N
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dated June 1958 which proposed to incressé the mumber of

cerodrane centres to 58 by using a1l avallablo and suitablc

Trent L
‘x i \‘\\ - )

01v11 a1rf1e1ds,<l) qnd the number of tovm centres to 55.

g
A -

Ex1st1ng centres were to be expanded to their nax1num

capu01ty, and air crew training done at all icentres, The

scheme was approved ﬁnd Director of Volunteer Reserve
Expans1on (Alr Commodore Pulford) was established in £, M.S8.0's
dep&rtnent

The ulrcrmft requirements were 376 clmdentary trainers

'{Moths or Magisters), 860 service trainers (Harts), and 480

crew trainers (Oxfords or insons), 44O flying instructors,
480 etaff (&jrcrew*treining) pilots, 165 arriament instructors,
178 wireless instructors, ond 140 navigation instructors were
neéded;J-.It was far from easy, however, to provide the

instructors and aircraft,  Equipnment and.hangar accommod-

‘ation Were also likely to cause delay. In fact, Lir

'Marshal Mltchell s%1d it would be unduly optimistic to ex-

pect that the'progrmude could be campleted by April 1940

By the beglnnlnr of Novenber 1938.11. town centres and:’
29 aerodrmne centres were in operetion; By April 1939 13

more town centres and 3 more aerodrome .centres had started.

'Elevep more town and 14 more cerodrome centres came into use

in the summer of 1939. - The pupll capacity of aerodrome
centres varied slightly? but each was, on the average,
planned to deal with‘iOO pilots and 100 air crews. |

In July 1939 Scheme M required;e_further expansion to
13,000 pilote and 12,150 other air crew, and the use of 20
more aerodrome eentres Wasvprojected.

These programmes of town and aerodrome. centres planned

'to plve only basic training, and did not touch the problen

of advanced training., . The large numbers which they

/eﬁvisaged

(1) Including the municipal airfields then being developed,
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gnvisaged were inevifably only a promise for the future:(l)

H

it ., with we k-end and spare time instruction it neoded well over

a year to train a Volunteer Reserve pilot or observer,
In the first half of 1939 some provision was made for
more advanced training at the V.R. centres. 4 few Battles

were allotted, and camera guns, turrets, and other instruct-

‘ionmal equipment were to be supplied.

Reliﬁnce was ¢hlsf?7 placed, however, on the Group
Pools and non-mobilisable squadrons for Volunteer Reserve
advancedAtraining. As a long tem plan it was intended that
V.R, piiq#s should be” required to do at lcast a fortnight's
annual t%éinihg period at Group Pool, and as a‘short tem
expedienﬁlﬁoh;mobilisable squadrors were:to_t;ke the place
of Group fools. |

Whiié”the Group Pool solution was being devised in
October_i§38 it was realised that urgent nieasures were
needed fb deal with the "dangerous shortage of reserve air
crews" aﬁd é scheme for inducing -Volunteer Reservists to take
a six moﬁthsiperiod of continuous training was proposed,

The inﬁﬁcement was to be a bonus of £50 (there was scme
discussion whether it would not be wiser to make it £75)
for.the six monfhs' service, But while there were some 600
V.R. pilots ready for advanced training in March 1939, there
were no trained crews to match them, and so only pilots could
be given advanced training, -In the'sumggr of 1939 small
nunbers of V.ﬁ.‘pilots'ﬁere trained for fighters in the
solitary Group Pool, and for bombers in the nonrmobiiisable
Group Tfaining Squadrons,

.the ﬁe#t questioﬁ was how to give basic training to

/observers

(1) 1In September 1938 there were 545 V.R, pilots who were
ready to begin the A.T.S. stage of F.T.S., training (i.e.
who had learned to fly Harts) and 1121 who had finished the
elementary stage. - .
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observers and wireless operators during their six-months

. period of continuous service. The difficulty was that they

required the same facilities as were used for training

regular crews, and that the facilities could ill be spared

since Bomber Camand were 54% deficient in trained and

experienced crews,

The nunber of V.R. air crew concerned was set at 300
obscrvers and 500 wireless operators. It wes nct practi-
cable to give so much elauentary training in non-mobilisable
squadrons, and wherever the training was given it would need
AnSons and the use of amemcnt facilities, The fnsons could
only come fron those used for training by Bonber Cormand, and

armament training-could be provided only by reducing the

. operational Commands' use of tow lines ond targets.

Eventually it was decided to train the continuous .

service V.R., observers on 1l2-week navigation courses at

civil schools followed by eight weeks ammaoment training at a

new A.T.S. (Jurby, which was due to open in Septeuber 1939),
and eight weeks in & non-mobilisahle Bomber 8guadron, Wire-
less operators srere to start with eight weeks O [uUNNery
training (at Acklington), and go on to a lbé-wecks wireless
course at a civil school (Hemble), followed by two weeks at
a non~mobilisable squedron, The scheme was to come into
operation in September, dealing with 420 observers and 300
wireless orerators in 1939-1940, By this time, however,
there was no need to attract Volunteer Reservists for
continuous service: the Military Training Act would provide
"militia" for the . R,A.F., and the scheme accordingly became

one for the militia training of air crew,

The War Training Organisation.

_ Alr Vice Marshal Sholto Douglas' committee estimated
that the War Training Orgeanisation required to back the
first line force of Scheme L would need to produce monthly

/outputs
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outputs of 1,000 pilots (from the eighth month of war), 500

'observers'(from the sixth month), 900 wireless operators

(from the eighth month), and 400 air gumners (from the third
wonth), These numbers would call for 33 Service. Flying

Training Schools, 25 Air Observer Schools, and 7 Navigation

Schools, which would have to come into operation in the

first four months of war, anl would require 2 reserve of
7,055 aircraft to start them going, plus a monthly wastege
regihqgment of 408, '

In‘September 1938 thére were only 818 aircraft (465
elementary trainers and 353 obsolete S.E. Service types)

avilable for expanding the training organisation, They were

& miscellaneous collection, drawn from Volunteer Reserve .

trainming Auxiliary fir Force training flights, University
Alr Squadrons, Cranwell, communications units, and storage.
There were just enough to put 9 Elementary and 9 Service
Flying Treining Schools on war establishment.

No additional aircraftAwere avilable for the remaining
Flying Training Schools, or for the Armament Training and
Air Observer_Schoolsa. By'ﬁuftingtogether all the airecraft
already at the [rmament and Otsefver Schools(1> three wor time
Air Observer Schools could be formed, but they would have
vo work at reduced capaclty until .aore aircrﬁft and personnel
beceaine availéﬁle, By téking Hinds from non-mobilisable
squadrons two more Amiament Training Schools could be used
for training Air Gumers.

That was the 1limit of the War Training Organisation
possible in Septertber 1958:- nine Flying Training Schools
on a war hasis, twc on a peace establishment but working
teo the shorter War Training course, three Alir Observer Schools
working at less thon full size, and two Air Gunner Schools,

/The annual

(l) In péace time most of the aircraft used at thesc schools
were brought by visiting squadrons, or E,T.S.'s,
A .
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The annual output would hdve been 3,100 pilots, 1,450

observers, and 1,300 air gumners: ccuapared with an annual

© o yarswastage requirenent (for the Scheme F force) of over

10 ,000 nllots and 11 OOO air crew.
During 1938 and 1939, uhereforc, the donlnant fact

about tho War Training Qrganisation was its complete

vdepeﬁdence Bn'what'aircraft vrould be availablc at the

outbreak of war., Bvery suitable aircraft, whether used for

. reserve tfdihiﬁg, mavigation training, or kept in store,
. removed a little of the limitation, but the gulf between

the 818 aircraft of September 1938 and the 7,055 needed to

put full War Training Orgenisation 1nto operatlon was too

fonnldable ‘for any urgent -need to attcni to the problems of

aerodroiies or acccrmodation,

The War Trainina Organisation we.s nearly as badly

hum-strunU by lack of. potentlal 1nstructors as by lack of

:alrcraft. - In the autumn of 1938 thcre were only 132

reservists sultable'for instructor work over and avove those

(i725 already employed.on‘ﬁgggﬁing af civil schools or for
the Volunteer Reserve. .. | ;“ |

Reservists Were -urged .to tqké instructor courses, and
so were Volunteer Reservists Wifﬂ more than 250 hours

flying, The humber of potential instructors increased

during 1939, but so also 4id the number iﬁmediately

‘employed at civil schools and V.R. centres. In August 1939

there were less than 500 reserve pilots who could be called
on for inétructor work in the War Training Organisation,
Whatever the limitations on the:prééitcal side of the
War Training Org&nisation.might bé, the theoretical plan for
it was slightly revised, and issue&.ﬁs S.D.138(1), in April

1939; It followedﬁtherpeace trainﬂ%@ syéian very closely,

except that Armmament Training Schools were to change in war

T to Alr Obsérver Schools~“ﬂ& ic in 90 observers and 30 air

gummers each (1n qJ.ult:x_on to deﬁllng wlth attachments from

/Flying Training
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Flying’Training;Schools).

So far as piloﬁ_training was concerned, the numbeé of
pupils*ét each Service Flying Training School went up from
9% to 152: the course dufation came down to 16 weeks (8
'“weeks I.T. Squadron and 8 weeks AT, Squa&ron) *the armament
training attachment was reduqed to a fortnlght: and the
- flying hours remeined unchanged at 100 per ﬁupil; The air-
craft establishment went up from 64 to 108 (45 S,E, and 63
| T.E.) .
. The Elementary Flying Training Schools were to have 96
' pupils and 54 elementary trainers each. The length of
course was.to~bef8.weeks, and the flying hours 50 per pupil.

Relief landing grounds were to be prgvided: two for

each S.F,T.S, (one suitable for nlght flying) , and one for

each E.F.T:S. (l)

From the 8.F.T.S,, pilots were to zo direct to squadrons “*

or Group Pools, except those destined for G R Squadrons.
G.R. pllots were to leave the F, T S after the I.T.S, part
of the course, and go to the School ¢f G.R. fqr a 12 week
course which ixcluded an armament training'd£fachment. The .
G.R. School's capacity was’tgwbe_78 pupils.

The War Training Organisati&n also included speclalist
schools for Flying Boat, Torpedo, and Arﬁy Co-operation
training, Flying Instructors' Schoolé, and Air Navigaﬁion
Schools., |

Observer training was to remain almost aé in peace time:
there was no reduction in the length of the navigation course
(12 weeks); the armament course was shortened to 6 weeks:
but both navigation and ammeament were to be taught at the
4A.0.8, The advanced (astronomical naviggfion) course at
the A.N,S. was to remain at 4 weeks, Thé L,N.S, also pro=-
vided for a small output of "navigatioh officers and

- /instructors"

(1) In fadt there were in 1939 only four Relief Landing

Grounds for the 15 Flying Training Schools in the United
Kingdom,
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instructors" frbm’lé weeks courses. No navigetion courses
for pilots were scheduled, -
This whoie War—?;aining Organisatién,described itself

as designed tﬁﬁtrain;ﬁpersbﬁnel»up to & standard WhiCh will

. ensure that on passing out from the Training:Schools they

will be qualified to assume their full responsibilities,"
Ls the first, preparatory, -stage of air crew training
the War Training Orgenisation plammed Initial Training

Schools giving a thorough grounding in discipline and

" elementary instruction in ground subjects. The course

“was to last one month,vand it was intehded.early in 1939

that two Initial Training Schools, each with 250 pupils,
should be formed at the outhreak of war,

»Ih April. Brigadier General Critchley, who had done
preliminary training for th¢~0anadian Corps in 1917 and
the R.F.C. in l9l8, épproached Sir Kingsley Wood with a
scheme for putting‘lo;OOO.cadets unﬂer training for a periocd
of 2-3 months té get then ready for absorption hy pilot,
cbserver or gunﬁery training schools.

Brigadier General Critchley proposed to do this train-
ing at Hasting;, St. Leonard's, Bexhill and Cooden Beach,
tovuse billets and public parks,‘and to employ the staff he
had in 1918, many of whom were avilable, -

At first sight the scheme spweared nothing but a
lengthier and unnecessory duplication of Initial Training
Schools.,  Air Commodore McClaughry and Air Marshal Portal,
hOWever, pointed out that at the outbresk of war Elementary
and Service Flying'Training Schools would be fully occupied
in bringing paftly*trainéd reservists up to standard, and
that it would be Tourteen weeks after the outbreak of war
before the Initial Train&ng Schools cowld begin to deal

with recruits, During this time good and suitable men

~would try to Jjoin the R.A.F., become discouraged by the

/delay
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delay, and join other services.

Various possible solutions to this prdplaa of the lag
in putting pupils under training at the outbreak of war
were discussed, So far as reservists were concerned, they
could be sent home to wait until training capaclty was
available, Dbut this‘coﬁldvnot be done with war-tine volunteers,
and priority for war-time cntries over pea¢e-time~entries was
uﬁdesirable. ~ Alternmatively, both peace-tine rescrvists and
war-tine entries could be employed on ground duties until
their time came for air c¢rew training]

-Both alternatives were unsatisfactory. Sending re-
crults home to wait vrould hewe an unfortunate effect and
bring public criticism; Erployment on ground dutics would
mean embarrassing numbgrs, with probleas of training and
kitting, at the stétions to which they were sent,

Estimates of the nwibers of air crew trainecs concerned

varicd from 3,000 to 10,000 depending on dates and the

Y

inclusion o f Volunteer Reservists. Some form of Reception
Depét was clearly needed, but neither instructors nor
accoumodation could be provided by the Scrvice,

It was argued that if Brigadier General Critchley could
get the staff, so could the R.A.F., and thot accommodation
was a matter of requisitioning and billeting. 4t the
end of August it was decided to establish Flying Pezsonnel
Reception Depots at holiday cemps, universities, and V.R.
town centres, where recruits 3waiting»vacancies could be
gilven preliminary ground instruction. They wrere to be
additional to the Initial.TrainingASchools, cnd were to be
dispensed with then.the flow of recruits had resached normal-
ity. A special Group in Reserve Command was to be formed
to deal with these Flying Personnel Reception Depots.

This wes, essentially, Brigadier Generzl Critchley's
schane, which Air Marshal Portal anl Air Marshal Welsh had

/throughout
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throughout recognised as the test solution, brought under

R,i.F. control, Brigadier General Critchley was put in

charge of it.,

Armament Training,.

A1l through the period of expansion pilots and observers
were given school training in armament, but air gunners were

not. There had been’suggesticnsj111936 and 1937 that unit

training of air gunners was not satisfactory, but Lir Marshal

. q
Bowhill said in April 1937 that there seemed no possibility
of.ghanging the system because the training requirement of
900 air gurmers per year was too large.

A curious sequence of policies about air gunnery had

occurred, In 1934 it was decided to replace unit trained

air gunners by school trained observers because unit training

was unsatisfactory; in 1936 and 1937 the development of

aircraft and air crews compelled the observer to concentrate

wore and more on bombing and navigation, and air gunners were
added to crews to deal with gunnery; but the new air
gunners were unit trained.-

At the same time, rapid technical development in air
gumnery was going on, Not only were power operated tﬁrrets

being developed and introduced on service types, and the

'+ Browning replacing the Lewis and Vickers G,0., guns, but

higher speeds and changing operational conditions were
altering the tactical conception of gunnery.

In his Treining Report for 1937 Air Chief Marshal

. Ludlow Hewitt commented strongly on the backwardness of
: armgment training -and the'large proportion of ungualified

. air gunners in Bomber:COmmand; . It was acknowledged by the

Air‘Minist;y in 1938 that the standard of efficiency of
air.gunhers was poof.and that shortage of facilities gave
little hope of rapid improvement,

o At the beginning of 1939 Air Chief Marshal Ludlow Hewitt

/returned
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returned to the shortcomings of gunnery training in his
Training Report for 1938.(1) ' His chief pbihts were that
safisféctony training was impossible with existing facilgties,
that unit training was in any case a poor system, and
that a central air gumners' school working to 2-high standard
was vefy urgently wanted. He stressed the”need again in his

Rewdlness for Wer Report in March, repeated his recommendation

'for a central gunnery school in May, and wroté in July:-

"At present, apart from the need for clementary training
for air gunners at gunnery schools, we have no in-
structors and no instructions to guide us in the
Service training of air gunners. Consequently, until
we have a centre where the whole subject is studied .
our gunnery instructors remain in relation to the
air gunners in the position of "the blind leading the

. blind", Under these conditions we cannot possibly
hope to reach a standard of effigiency which would

-permit of our crews facing the enemy with any con-
fidence".

' Even go, he was doubtful if he had convinced the Air
Ministry of the extreme urgency of the problem, and wrote
a few days 1ater:—

"As things are at present, the gunners have no real
.confidence in their ability to use this equipment

efficienctly in war and captains and erewe have, I
fear, little sonfidence in the ability of the gunners
to defend them against destruction by enemy aircraft,

.. Under these conditions it is unreasonable to expect
these crews to press forward to their objectives in
the face of heavy attack by eneny fighters".

The difficulty was the number of Amament Training

.Statipps.gz) -Expansion generally, and the large increase

of observer training in particular, made heavy demands on
armament training facilities. - There were 10% amanent

[ﬁr&ining

(l)‘ A@pehdix 12,
(2) Amement Training Camps were renamed "Armament Treining

Stations" in April 1938, - One additonal station, No.7
Acklington, had been opened in May 1938. It was converted

. to an Air Observers' School in November 1938, and No, 7

L.T.8, was opened again at Porthcawl (later renmded Stormy

~Dowm) in June 1939. Pembrey and Jurby were scheduled

for armament training, but neither opened before the
outbreak of war,
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’c;'aiming:s‘cadca'.on:s(1~> in the suwmmer of 1939, of vwhich four
were eméloyéd oﬁ observer training, and 6% on squadron and
F.T7.S. attachments. - The period.df squadron attachments
had been cut down from a nonth to threc weeks, and Bomber
squadrons had to devote préctically‘all this limited time-
to éunnery.

For thé futﬁre,ffour#week attachments of operational
Squadrons were estimated to need 6 LAmament Training Stations:
four week attachments from Flying Tféining Schools 32:'
observer training three or four: militia trainigg two:
and Vbiunteer Reserve advan;éd training two. To deal with

these commitments alone would need some 17 amament training

stations, or four more than would be avilable in 1940(2).

Even though three new ammament stationg wcre vlanned to

stqrt Wofk later inAl940, fhére was nb possibility of train-
ing air gunnefs unlesé sone of the existing coumitiaents were
cut 6ut. |

This quart of feqﬁiraﬁentsvand pint pot of facilities

were discussed at a conference in August 1939, Lir Chief

Marshal Ludlow Hewitt was insistehf on the vital peed for

improvement in gunnery trqlmnw the borbers viere not £it to
cross the line: he wanted all avalldble facilities put on

gunnery tredining, oven ot the cipense of squedron crmezont
training visits, and would rather be short of obscrvers than
of air punncrs.

/It was decided

(1) North Coates
Acklington
Aldergrove - . on observer training in 1939

"West Freugh
Gatfoss | )
Sutton Bridge )

Warmwell on squadron and I, T.S, attach~
Evanton ments in 1939.
Porthcawl
Penrhos

Leuchars (helf size) )

Jurby . ;

Pembrey to_Ppen late in 1939

(2) Three more armément‘Statidns were to open late in 1940,
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It was decided to use all the amament training stations
for air gumners, observers and F,T.S. attochments, ‘Squadron
 visits were to be dropped, apd there were ultiﬁitely to
be Air Gumners' Schools and three Air Observer Schools ',
{dealing with militia as well as regular trainihg), writh -
four Annament Stations for F,T.S. visits.. To deal with
squadron amanment practice cine camera Juns were to be
provided‘aé séonﬁ&é‘possible for both Fighter and Bomber
Commands; and Bomber Commend was to have towing facilities.

In addition, there was to be a special gummery school
(the Central Gummery School) to denl with the training of
instructors and the development of pgunnery technique and
tactics. ‘

The sﬁag in this plan was that the-féorgﬁiﬁéation
called for 219 more attack gircr&ft and 90 hore ﬁarget
towers, as well as more staff, to equip even the existing
stations, and that there would be a delay of ot least
six months befdfe they could be supplied,

In the meantime, Bomber Camand had 2 strength<l) of
622 troined aif guﬁners (366 of whom were wireless operators,
and the rest drawn from other trades) against aﬁ elr  gumner
esteblisiment of 1,576. = 691 more were under tf&ining”in'
squadrons, N

This Qonferenée also decided that.ih future only
wireless operators were to be trained as air gﬁnncrs in
accordance With the new "crew trﬁde" policy.

FARY: |

Higher Organisation,

In 1938 and 1939 the.amount of training done at civil
schools increased rapidly. Pilot fraining to Schene L

figures meanﬁ:fhat more Elementery Flying Training Schools

wefe required: dbserver.training was multiplying the civil

/navigation

(1) On 17th June 1939,
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navigation schools; Volunteer Reserve development called
for more V,R., aerodrome centres.

At first, all %hese civil schools were under No,26
Group*which, though nominally under Trﬁining Command, was
. in practice laxpdly controlled direct by the Air Ministry.
Training Command was not- staffed to deal with No.26 Group,
which consequently>tended to drift out of control, ﬁhile
No.26 Group itself was nét staffed to deal independently
with all its administrative work.

Again No.26 Gioup_had,far too many units: Air Caanodore
Pulfofd was strongly of the opinion that a.single Group
“should not have more than 12 V.R, centres or flying schools.

These facts, and the advisability of setting up a
separate command to handle the civil reserve t£aining
schools, were discussed in & paper(l> by Alr Vice Marshai
Portal, . In November 1938 it was decided to create =2
Reserve Cammand of four Groups.(2> Readiness for war had
considerable influence on this decision, since it seemed
that all the war training requirements envisaged under
Scheme L would be too much for Traininé Cammand to handle
alone at the outbreék of war,

The other Groups of Training Command =lso came under

review in 1938. In December No,23 Group was relieved of

¥
°

some of its responsibiliities by the conversion of Crarnwel.
(which had held Group status since July 1936) into No. 21
Group, which took over two Flying Training Schools (o, 8:
Montrose apd.Nb.l2 érantham). No.21l Group continued to
control the various units at Crarmwell, and was also res-

/ponsible

(1) E..P.M.i66 (38)

(2) Reserve Cormand was fomed on lst February 1939 with
its Headquarters at Hendon. No, 26 Group was remmbered
80. In April No.bO Group moved from Hendon to 11 Tavis-
tock Plaoe, London, and a new Group, No,51, was formed to
relieve No,50 of part of its responsibilities. In Auguet
No.50 Group moved from Tavistock Place to Fristol, and No,
51 Group from Tavistock Flace to Leeds.

0
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ponsible for the new Flying Training Schools (No,13 Drem, No,

14 Kinloss and No,15 Lossiemouth) formed in 1939 and for the

new E, and W, School formed at Yatesbury in December 1938,
No,.. 25 Groﬁ@ was growing large, and the question of

splitting it.ﬁaS“éonsidered. In December 1938 iir Marshal

Burnett pointed ocut that observer training was divided

‘between civil navigation schools in No.26 Group and service

~ ‘observer schools in No,25 Group, and proposed thet divided

control should bé avoided by ‘putting both -armament and

navigation training under No.25 Group. It was, however,
considered impracticatle to éeparate navigation training
from the other activities of civil schools working under

contract, and so the control of civil navigation schools re-

mained with No,26 Group and Reserve Command.  The proposal

to split No.25 Group was not pursued.

The scope and functions of No.25 Group ceme under
critibal:revicw in July 1939, when the unsatisfactory char=
acfef:of armoment training was being considered. The
ofiginal intention in creating an frmament Group had been

to provide a ceritral authority to deal with the design of

‘equipment and its installation in circraft, and to give

instruction in *thé use, maintenance, and tacticel employment
of armément, 4ﬁThe'GToﬁp; however, hed no real influence
on technical désfgn anfl émbodﬁneﬁt or on the development
of'tactics, and oﬁly very little on the development of
training, © It had no connection with development except by
liaisbn with Air Miristry and the Experimental Establishment,
and it had no rink with thé operational Commands,

In fact, No.25 Group did no more than advise on main-

tenance and supervise basic training, New developments,

wh3ther in equipment or tactics, were matters with which it

had little direct touch., Moreover, there was no organis-
ation at all for-co-ordinating armament tactics, which re- .
mained entirely in the hands of the operational Comnands,

/Air Commodore

RN
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Alr Commodore McClaughry considered thot to develop

proper fighting efficlency o sweeping rceorganisation shouid

be made, and the whole chain of armmeanent organisatioh
reviewed from top to bottom. He recommended the setting
up of proper co—ordinating and directing authority, and
suggested an Armament DircotoraféJat the Alr Ministry. As
a tcmpqrary, stop—gap, measure ho proposcd that No,25
Group's position be strengthened by putting the Group
dircctly under the .ir Ministry, méking‘its'liaison with
raescarch and'dévelopment and training, No action was

taken on these proposals,

Air Vice Marshal Portal had suggested, in his ?rOPOS“?w

for forming Reserve Commahd, that No,17 Group should be
transferred from Coestal to Training Conrand, Adr
Marshal Burnett had made the samc suggestion in his propo«-

als of April 1937 for the splitting of Training Command,(-

but in both cases Costal Ccmmand objected, and it was de-

cided not to make the ﬁrﬁﬁsfer.

There was 1ittle'cﬁange in the Air Ministry Director-
ates concerned with training, What was done in the
squidrons of oporafiohal Commands was the concern of D,S.D.
in the C.A.S.'é depax%ménf, while training in Training and
Reserve Commonds was controlled by D, of Tey, iIn
AviePotc departucnt, The branches of the BDirdctorate of
Training deait with pilot training (F.7.), navigation and
photography (T.Név, and T. Nav, Photos.), afmamcnt (T, Axm.
general training - chiefly in chemical warface - (T.G.) o .
technical training of ground staff (T. Tech.).

These two direotor&fes.were dealing with closely

linked matters. Competing claims on-.experienced pilots

for instructor work appeared when Scheme L's Flying Trai="r -

Schools were cut down to four, Division of basic training
responsibility could be seen over instrument snd night

/flying.

(1) See page 126

N
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flylng. Confllctlng uses for the same alrcraft and facil-
ities were showm when Bomber Cormand and reserve training both

i

rcqulred Ansons and aﬂn“ment stations,

Tralnlng Overseas.

During the winter of 1937-8 the possibility of putting
a second Flying Training School in'Egypt was investigated.
A site at Sﬁoz was provisionally selected, but the project
was dropped because the Alr Staff considered 1t strategically
unsound.

In April 1938 Scheme L required three permanent schools
over and above those planned for Schenme F, These threc
schools had aiready been located in the Unitedl Kingdom, and

Alr Vice Marshal Portal was therefore of the opinion that

. tnere was little v01nt in bon51der1n5 overseas sites

ekcept as potentlul for thc War Tralnlnv Organisthon.

1)

-

Adr Marshal Welsh homevef. nut f01rard a pwpor(
proposing tha% the thréc pemancent schools should be in
Ganada‘. He suégeﬂte' that they should be established by
the Canadiaﬁ.Governnent, run by the R,C,AF., and paid for
by the United Kingdom, Although their cxistence in Conada
would probably increase uhe recruiting of Canzdians, they
ﬁould be units¢£o which pupils'cdﬁld be sent from the United
Kingdom,

Air Marshal Welsh set ouf the adventages of the scheme:~

(i) Congestion in the United Kingdom would be relieved,

(ii) Canadn was a safe arez not subject to dislocstion
in war,

(iii) Difficulty over taking up more land in the United
Kingdom would be avoided,

(iv) Canadian instructors and maintenance staff would
be employed, thus avoiding dislocation of squadrons,

(v) The intske of Canadian recruits would be increased,

/(vi)

(1) E.P.M. 67 (38)

7~
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(vi) The Canadian aircraft industry would be encouraged,
and United Kingdom factories released to producc

operational types,

(vii) fThe criticism that Canadian resources were not
being used would be met.

The last point was particularly iﬁportant. There had
been pressure in Parliament and appfoaches from Canadian
business interests on it, and it mighf be politically
opportune to raise the qgestion of training again With the
Canadian Goverrment.

Lir Marshal Welsh's provosals were approved, and the
Eigh Cormiissioner put them to Mr, Mackenzie King during th
Pirst U.K, Air Mission's visit to Canada in May 1938, Th-
suggestion was that the schools should be under Canadian
(R.C.4.F.) control, train for the R. A.F. and to the RyA.F.
syllabus, drav puplls fro both Canada end the United Klnb~
dom, and be pald for by the Unltcd Klngdom.

| Mr. Mackenzie King's reaction was unfavourable. AHe
considered the scheme tantamount to cstablishing a military
station in Canada owned, maintained, and operated by the

Imperial Govermment for imperial purposes. It would be a

'defihite nilitary comaitment undertaken at the request of

the United Kingdom, and would arouse hostility in those
(meinly in Quebec'and the Middle‘West) who wanted to keep
out of the European vortex, .This attitude was confirmed by
the Canadian Cabinet, with only one dissentient, and the
proposal was dropped.

The Cenadian dovernment's virtual rejection of thé .
schene became known to the Oppositidn'in the Canadian
Parliament, probably from a cdnveraation in London betier
Sir Thomas Inskip and Mr. Drury of the Canadian Car and
Foundiy Co., and a question was asked by Mr. Meighen
(Leader of the Opposition) in June,  The Canadian
Goverrment claimed that no official request had been made

to Canada on the matter.  The matter was pressed, and

/Canada's
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Can;aa'é position was eventually defined by a stotement that
British pilots could train in Canadian establishments under
Canadién control, a distinction being drawn between this and
the setting up in Canada of a granch.of the British armed
forces responsible to Britain,

+ ‘Since the suggestion put forvard in May by the High
Cormissioner had in fact been that the schools should be
under Canadian control, this represented o considerable change
of front. (The reason was probably press criticism follow-
ing the disclosure of -the Canadian_vaermnent's chilly
reception of the British proposals),

In view of the Canadian Governmeptfs different attitude
Group Céptain Robb was sent in Jyly, With thé second U,K,
Air Mission, to find out whether Canada would train 135
Can;dian recruits per year as pilqts.fpr gervice with the

1), '

R.A.F.( He had a, further brief, if Canada agreed to

train these 135 pilots a year, to explore whether additional

training capécify up to a total of 4LOO pilots per year

(i.e, the ecquivalont of three Flying Training Schools)
could be created.

Group‘Captain Robb was limited by two conditions:
first{ that the cost of training tﬁe 135 pilots should be
divided between the United Kingdom snd Canada,_sinoé their
Service would be partly R...F. and partly R.C...F. Reserve,
and second that the pupils should be recruited in Canada.

Mr. Mackenzie King took the sttitude that this was a

‘Uhitea Kingdom scheme for which the United Kingdom should

pay, as had been suggested in May, He also said that the
offer of training facilities applied only to pupils from the

/United Kingdam

(1) It was proposed that these 135 pilots should replace
the existing arrangements for Canada to send 15 "trained
cadets" and 120 Canadian recruits (selected in Canada for
training in United Kingdom achools) every year for service
with the R.AF. '
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United Kingdqm:_ to .recruit and train Canadions would pre-
Judice Canadal's freedane to decide on Canadian co-operation
in ipperial defence.

 These two points were seriouslobstacles, and no progress
was nade. It seamed that Mr. Mackenzie King would definite-
ly prefer to have no training scheme: and the fact remained
that the existence within the R.C.A.F., of schoqls working
for the R...F, would be a moral commitment.to Canadian
participation in.any war in which the United Kingdom might
be engaged - 2 noral commitment that would be stronger if
the United Kingdom paid for the schoolsg,

Eventually the Canadian Govermment offered to train 50
United Kingdom pupils a year, They were to have had ele=~
mentary training at civil schools in the United Kingdom,
the cost was to be apportioned after twclve months! exper-
ience, and the United Kingdon was to supply 14 instrucors.
This offer was accepted in April 1939, and the first course
of 17 was scheduled to bezin in September,

Auétralia had been sending fustralien—trained pilots,

for service with the R,A,F, under the "trained cadet" scheme

'sincé before 1934, and plamned to make a further contribution

to Imperial @efence by developing qapaoity for aircraft
mamfacture and sending complete'R1A.L.F. squadrons,

The position was different iﬁ New Zealand, where there
wes little possibility of building aircraft, Early in
1939 the New Zealand Govermment decided that their most
effective peace-time coqtributign would be to train pilots
for the R.4L.F., and agreed to turn out 220 per year. The
eo ]l existing school at Wigram was to be expanded to a
full Flying Training School by May 1940, and a second F,T.S,
was to come into opcration ih September 1940. Training

was to be done on Gordons, Vildebeestes and Oxfordas,

‘but it was doubtful if more than one third of the output

/could be
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could be T.E, trained: the Daminion could not well afford

to buy more than 36 Oxfords., In war time it was plammed to

‘r

train €50 pilots, 350 observers and 350 air gummers per year
for the R.A.F,

After Group Captain Robb's return it was clear, in

_ October 1938, that no early or considerable help over train-

ing outside the United Kingdom.was %o be expected from
Canada,  Jiir Mershal Welsh aécéfdingly proposed(l) that
India, Iraq, Kenym and other pos51blo locations should again
be 1nvcst1gated ‘and in November the .ir Council approved
the principle of establlshlng further Flying Training
Schools abroad. | | o
There were cons1derable stratpglc difficultics Group

Captain Linnell (D.D.W.0.) dlsllked backlné the Wetrooolltan
Liir Force by schools in Egypt or further East: there should
be no more Schools east bf Gibraltaf than were needed to
feed the Middle East:and Far East.

¥_There were politicalrdifficulties as well., Any
school in India ﬁot undgr indian contreol would present a

/

constitutionnl obstacle. Bangalore was ruled out hecause
] . . . .

it was in a native state (My;ore). Ambala was suggested by

Alr Vice Marshal Joubert (A.O.C. India) in January 1939,
but was unsutiable because of &n.inadequate wvater supply.

Iraqg was no better. ﬂﬁy eipansion would nave to be
done within the exiéting cantorments, and this was hardly
feasible at Habtbaniyah. .At Sheiba the weather and lack of
space were difficulties. In fact, there was no hope of a
school in Iraq without a iengthy process of negotiation and
building. B

Egypt was equally unpromsing.” Abu Sueir could not be

/expanded

(1) E.P.M., 169(38)
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expanded, and ‘_anpther station in the canal zone would
present awkward problems, By May 1939 it became accepted
tha‘_c congestion in the Unitel Kingdom could be relieved
only by training in Canada,

The 4,0,C, Middle East had, however, recommended Kenya.,

The Governor of Kenya, Sir Robert Brooke-Pophom, welcomed the

proposal, and 2o site was chosen at Nakuru, ninety miles
from Neirobi,- The: establishment of & Flying Training
School there was .approvod in May 1939.

In May C;"Lpta.i_n Horold Balfour (U,S. of S.) suggested
that a Flying Training School should be started in Franqe.

The Rheims area, Southern France, and N,W, France were

. discussed as possible locations, but no conclusion was

reached., In July the Air Council decided to pursue ths
suggestion, with the intention of opening e school in peace-
time and continuing it as a school in war. The Foreign
Office was consulted, and Sir Kingsley Wood discussed the
sche;m with M, Guy la Chambre (French iir Minister), who
received it favourably, An official request was then made,

to which the French Govermment agreed on lét September 1939.
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SUary .
By the spring of 1938 expanéion'was not working out
according to plan, thtever the number.of sguadrons might
be on paper,iGroup Captain Slessor's analysis showed that

the effective first line'in Lpril 1939 and for soue time

~ later would be no more than half the "apparent necce time

facade”,

Again, however, mﬁchfF.T.S, training had been lmproved
compared with.its earlier ét&ndafd, souadrons were ‘still
largely occupiecd with individual training, and an interim
stage between the F.T.S. ;nd bomber squadrons had become
necessary. B@jber Commaﬁd had to be divided ihto mobilli-
sable and non mobilisable elaagnts, ard September 1938 found
one Bomber Group with 176 aircraft, but only 27 crews, ready
for War.(l)

The causes were many, veried, and interrelated.

Shortege of trained regular and reserve. crews were the chief
sﬁnptoms, but shortage of troined regular crews came »artly
from reliance on Sqﬁadrons for a considerable ﬁaft of pilots:
individual training and the greater pért of créw training,
and pertly from lack of a Settled crew policy and adeqguate
schools for crew itraining. Reliance on squadrons for so
much training,.and lack of crew training arrangements, in
turn resulted largely from unceytainty and delay in settling
navigation policy,l

Something was done about each of these causes, Pilots!
basic training wes extended to include a 10 weeks' navigetion
course, and a major reason for the preoccupation of bomber

squadrons with individual training cemoved, Observers!

/baéic

(1) 'This was quoted by W/Cdr. Mackworth as an instance of
the amount of effort required by navigation trainings the
lack of crews was due to the amount of time and flying
needed to bring pilots up to operational standard in
navigation. :



-191-

~

Obscrvers! basic training was made thorouzh in both navi-

-

é&tion and amament, and another source of a good deal of
squadron training rehbvéd. Satisfactory crewing was laid
down at the end of 1937,.ahd a long—ténn crew policy worked
out at the end of 1938. The Volunteer Reserve was greoatly
exyronded, and its écope increased by makihg provision for
creir trainiﬁg and advenced pilot training, Group Pocls
were devised to serve the duai purpose of an interim stage
for regular pilofs'after leaving the F.T.S. and of a service
training stage for the Voluntcer Reserve.

In each case; however, the working out of the plan wes
heclged about by difficulties and limitatiéns. Navigation
courses for pilots, even when G.R., training had been trans-
ferred fram Manston to 2 separate new schobl and two civil
névigation schools broﬁght in, could be given only to the

 output for bomber sQﬁadfons. Moreover, this amount of
navigation‘tfaining was oohsidéred féésible only in peace:
time could not be spared for it in war,

In May 1938 an observer was included in eﬁery bomber
crew to.supply the navigational skill in whiéh war-trained
pillots would be lecking, The rnumber of observers to be
trained rose sharply: eight civil schools and a temporary
service school were brought quiékly into operation,bbut the

1)

supply of pupils( was not enough to fill them.

Farly in 1939 it became clear that a large and
possibly extravagant amount of effort was being out into
navigation training, and so the pilot's peace time training
was cut down fram 10 weeks to 6 and the observer made
responsbile for navigating the aircraft.

The quality of'bbservef training at éivil schools was
not very high. A second.service school was ultimately to

/be provided

'(l) Largely from a direct entry scheue which was Introduced
sanewhat belatedly and proved unattiractive to the type of
man required,
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be provideﬁ, but there was little prospect of its starting
work befofe”1940.;

Group Pools and the interim stage had little more than
‘& paper existence., * The decisioﬁ to establibh them was
taken ‘in November 1938, but lack of'aircraft, staff, and
terodrones nade it impossible to stort them earlicr than
1940, - In any case, they werc planned to & hypotheticalT
wor time size, and their ability to handle the peace time
interim stage and V.R., comaitiients were left to be deter-
mined by experience.

£ mumber-of non-mobilisable bomber squadrons were used
as temporary substitutes for Group Pools from /,pril 1939
omwards, but they-dealt mainly with advanced V,R. pilot
training and at the-outbreak of wor were only euner:ing from
the experimental phase,

Expanding the Volunteer Reserve and widening its
scope wos an inherently lengthy business. Time wos needed
to brgaﬁise more town and aerodrome centres: supplying
the centres with instructional equipment and advonced
types of aircraft could not be done guickly; and instructors
were hord to find. Moreover, the V,R. basis of week-end
and evening instruction inevitably necded a long time to
turn out fully-trained men.

To produce a sizeable and well trained reserve more
quickly it wdé essential for reservists to have 2 six
months' continuous service period of training., L bonus
system of inducing fhem to undertake this continucus train-
ing was devised at the beginning of 1939, only to be ren- .
dered unnecessary by the introduction of compulsory militie
service,

Thenﬁﬁin.problem Qf accéle}dtéd féééf%é'training,

" however, was that it required the aircraft, staff, and
facilities that were'also needed %or rejular training,

/Flans for
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Plans for reconciling the two were drawm up very.shortly

‘before the outbreak of war, and consequently never put into

operation,

411 these changes, developments, and expedients arose
from the gorking out of Schemc F. Schame L affected them
only by scaiing then up fb larger numbers., In thg case of
F.T.3.-pilot troining, however, the full scaling up was not
done because experienced ﬁen could not be spared from squad=-
rons to stoff wore fhan four of thc eight F.T.S.'s Beeded.

There was not much output from these improvements in
training, L steady fléw of bomber pilots went through the
navigation schools, but the.ou%put of observers was dis-
appeinting becausé of the difficulty in finding enough pupils.
Week~end training of V.R. érews did not have time to make
much progress before Sgptemﬁer 1939, While continuoﬁs ser-
vice training never got under way. Ldvanced treining of -
V.R. pilots went ahoa@, but they could do little service
training. Grou@ Pools, or fheir stbstitutes, barely
started.

Sqme further improvanenté in basic training were agreed
to be desirable, but foun& inpossible, Bad westher and
night flying (th@ raaaining mnejor elements of individual
training done by squadroné) cguld not be taught more thor-
oughly at Flying Training Schools, which lacked the time and
wireless facilities to deal propverly with them, or at the
navigation schools, axnd éo ﬁgre left in'Februa:y 1939 as
subjects for the non-existent Group Pools to teach, Lir
gunners, in spite of.the a&ﬁitted inadequecy of unit
training, were not taught in schools because there were too
few amament training stations to provide school facilities.
thool training for air gunners wds'planned only in fugust

1939, after strong pressure from Bomber Commend, at the

expense of squadron visits to the amoment stations,

/Almost
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Lfdmost every.aspect of training was to some extent hanpored
in 1938 and 1939 by shortage of aircraft, Flying Training
Schools were equipped with féwer T.E., treiners than the
proportion of Group II éutput reqﬁired, and hed to rely on
Hart Variants for S.E. training untii the Harvard gradually
ceme into use in 1939. The start of navig&tion treining at
civil sghobls wag delayed because JAnsons could not be pro-
vided. Béttles_and Ansons for V.R. training were found only
with difficulty. Oxfordsicould not be provided fér Group
Pools.- !

Little progress waps nade in arranging for training
- overseas, and that little came late. . Flying Training
School was sited in Kenya, and the French Govermment agreed
to the establishment of R.A,P. schools in France.  New
Zealand promised to sujply a sizeable number of trained
pilots, fut Canade showed nersistent reluctance to under-
take any appreciable training commitment.

A general comparison of R,A.F.'and Gefmaﬁ training was
made early in 1939, The German system Waé believed to
provide an ab initio "A" schiool course of something under
6 nonths, a "B" school course of 5 months on service types,
va "C? school course of 3 months on heavy service types,
followed by 4 month specialist schoolAcoufses on boubers
or fighters, Roughly, the German "Ai" school cofresponded
to the R..L.F, 10lweéks civil school stage, the "B" and "C"
schpol; to the first 4% months of the-R,&.F.AFlying Training
School, and thé‘specialist schools to the last part of the
F.T.S. course and to squadron training,

!In addition the German sgystem provided specialist bHlind
flying schools, to which there were no R,i.F. equivalents,
and Supplementary Schools working full time on reserve train-
ing.

The ammual output was estimated to be about 2,600

/regular
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regular and 1,440 fully trained reserve pilots (for 1938).

The corresponding R.iA.F. output was 1,600 regular and 165

“fully trained V.R. pilots. The Geman systen (which was

thought to work to a standard rather than to a period of
training) was considered to produce men at least as highly

freined as the British.
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7o September 1939 - April 1940,

When war began existing schools srere 'converted as far
as ‘possible; to the planned War Treining Organisation, This
meant that SQmevCOurses were shortened, with practically no
change of syllébus, and that the number of pupils at each
school was coﬁsiderably increasecd, 4 7~

These changes called for more aircraft, more staff, "
and more instructional equipments Therc was some Aifficulty
in providing the aircraft: bare'ly enough T.E. trainers for
the Service Flying Training Schools or attack and target
towing aircraft for the armament schools could be found, In
many cases the available aircraft were far from suitable for
the work: over two thirds of the SeE. trainers were Hart
Variants, whose use entailed considerable conversion after
pilots left the SeF.T.S.; none of the attack aircraft had
power operated turfets; and the attack and farget'towing
aircraft were mostly of miscellaneous obsolete types likely
to give tfou“ble overvservioeability and sparesS. ‘

Instructional equipment of all kinds was scarce, and
supplies came forward very slowly. There was not enough!
accomnodation for the schools! increasea nurber of pupils,
and a certain lack of instructors, S.F.T.S5.'s found them-
selves increasingly handicapped by having few relief landing
grounds and no local bombing rangesa A ' | -~

Wer time conditions affected schools! work in various’
wayse The efflect of black-out on night flying and main-
tenance had to be learned by experience, and there was some .
delay botir in obsauring buildings aﬁd in deciding the amount
of light which might be used for night flying. The effect

/of dispersal
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of dispersal (i.e.. picketing aircraft in the open to

v o ITJJ.DJ_TDJ.SG the dam:agei that might be done by bombing) had also
to be l_e-arnt by expcriengg). Opcrational restrictions on
flying, ' to‘ avéid oénf‘usion in ‘the reporting of aircraft to
Fighter Céﬁﬁ;aand, made. it virtually impossible to use the
:eaét coast o;f', Ené;land for training purposes, and caused a
g.enex"a_'l. migration of schools towards the weste

Apart from these changes of conditions and circumstences,
the .war had no effect on training during the winter of 1939~
4O0e There was no pressure from operational necessity, no

urgency of casuelty replacement, and no interference by N

eneny action, It was ﬁmch as if some full-scale peace~time
exgrcise were being carried out against .a background of waxr
con;iitj_ons.
Planning for future expansion was done on the basis of
a monthly production of 2,550 aircraft, The ultimate first
line force, and the training organisation necessary for
bhuilding up'and maintaining that force, were derived from
~this figuree : e .
In September the prelimdnary. estimate( vas that a
training organisation of 45 Elementary and 45 Service
FuTeS.'s, with corresponding ancillary schools, would be
neededy ' In Novenber a torget first-line force was
aplz..rove‘d;' and an u-l-tngna"ce training o;‘gaglisat101ll based on it
o o This. trahﬁng organisation,_however,. was not reguired to
reach its full size before 1,9;*".2".. For the immedinte present
of thé first eight months bf,'\}.va:r? no.more schools could be ™
opened and.-no more aifcraf’c prdvided,.so that the output :
from existing schools a‘u_.their' Waxr Tralnlng size and with =
.Wer. Training course 'lené’f:hs was the most: ’:chat could be done,.

- ' R ; L '/Casu"&.'];.ty‘replacement

T 07 60 B.FT.5. 75, 60 5.F.T+5.75, L0 B.0sN.5.15, 27 Be & GyB4'5, 6 AN.5e's
2 Schools of GeRe, 3 Flying Instructors!, Selwols, 3 Schoo;Ls .of Army Co-

operation, and 2 Torpedo Training Schoelg.: * "
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Casualty” replacencnu, expans1on and tlalnlnb development,

' durlng this perlod all had to be bwsea on the output of sone
" 5,600 pllots s 3,600 observers and 5,400 2ir gunners per’

‘year from the existin: schools,

At the outbreak of war ReuOTVlStp, the Auxiliary Air

'Force, and the Volunteer Rbserve were called upe Many V.R.

pilots, and practlcally all VeRa aircrew, had to be given a
considerable course of basio trainiﬁg; In addition, it was
foﬁnd that a fair proportion(of AJLF. pilots also needed
courses,

Flving Training Schoois.

On the outbresk of .var all but 19° of the civil E. &

'Re Flying Training Schools twere closeds Their aircraft were

redistributed, and 540, chiefly Harts and Ansons, became
availeble to bring the S.F.T.S.'s up from pesce to war
esteblishment. This number was not enough; about 600 were
needed to make the chenge at fifteen schools and some 50

more to convert Cranwell to a S.F.T. S.> At Ffirst only nine

SF.T.5,. 's increased to war eutablluhlant. Again, the

proportion of T.HE, alrcraft was'rot high enough, so that

five of the nine schools on war establishment had to produce

pilots in the ratio of two S.E. to one T.E., instead of the

planned ratio of one S.E. to two Toliy ~Dﬁring the autum of
1939, however, more ToBe aircraft became évailable, ana all
schools were then able to train 2/3 of their output as

Group II (T.E. ) i S
he 3. .

1. For the R Z.F. In addltlon, obout 6OO pllots per sear could be
. trained by Nos.l and 7 S,F.T.3.'s for the Fleet Alr Arm,
2e Those remaining in operation were:-

Reserve

-Command
Training
Instructions

Noel Hatfield No.l2 Prestwick

No,2 Filton - " Noel3 White Waltham v

Noe3 Hamble - -~ Noely Elmdon (which moved from Castle Bromwich,
NoW& Brough and with which No 20 Gravesend, was
Noe5 Hanworth amalganated) .

Noe6 Sywell No.lp Redhill

No.7 .Desford No.30 Derby (renusmbered 16 in April 1940)
Noe8 Woodley Noe38 Fairoaks
Now9 Ansty Nou52 Caxbridge e
. Noe10 Yatesbury . No.2) Belfast (W¢th which Noe23 Rocheuter, was
Noell Perth . amalgamated) .

()
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'SeDe138/1, ' The.S.F.T.S. course was shortened, as had been planned
for war-time tféiniﬁg, to 16 weeks, the A.T.S. visit to an
"aémément training stétion being reduced to two weeks. The
" syallabus re@uirement“of flying“hoursvremained at 100 per

pﬁpil? agdithe amoﬁnfrof SeFeTe8s¢ navigation instruction
was increased in consequénce_of the decision token in May
to bring all pilots Up to "sen." standard by S.¥.T.S.

‘ trainiﬁg folloWed.by a 6-week navigation course.

The pupil capacity of S.f.T.S.'S Wwas scheduied to
increL ase from 96 to 152 per school, but the increase came
gbout gradually?, Aircraft, instructors (there was a
‘particular shortage oftnavigation.instructors); ground staff,
and accommodation were the governing factors,

The E.F.T.S.'s were also scheduled to increase their
pupil capacity and shorten their courses, but an increased
E.F.TeS. output waé notbneeded,for some considersble time.
While the S F.T.84"'s were wor£1ng to the llmlt of their
facilities and staff to finish the training of Volunteer
Reservists who had done elementary, or in some cases in-
termédiafe, training before the war, there was no point in
E.F.T.S.'s working at full pressure simply to add to the
waiting List for admission to S.F.T.S.'s. The B.F.T.5.'s
therefore trained on courses af a nominal 10 wegks'
duration, but often extende@'to,considéfablyflongér,
instead of the 8 Wéék;:flanned vy the War Training
Oréanisétion." Some of them Filled in time when there

_;Wag little cgll for lntaneo to S.F.T.S.'s by training

~

Volunteer Reservists as-E.F.T.S1 instructors by courses

 of Alweéks &ﬁration (30 hours flying).

/There were

1ls The F.d.4. Schools (Nos.l and 7) were not broucht up to war establishment
wﬁﬂ.ﬂm:mmmroilww.‘
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There were so meny V.R. pilots in the earlle'r stages

. of training that a rusber had to be returned to civil life,

aifter mobilisation, to azr‘rai_;c calli_pg up when training space
't;écame ~available, At the sare t:’une, war entrants were
coming m, and their tarn to start training had to wait

until ’Fhe“:, accumulation of Volunteer Reservists had passed

into the shcools. By the beginning of 1940 the Initial

Training Wings. were crdwded, and public feeling began to grow

about the walts and délqyu before flying training begm.l
The planned output from f’lymg tran_nlng, about 5,600

pa.lots per year‘?' s Was pI‘&C‘thully double the intake aa.pacl i

of the Group Pools, a:ad was also far in excess of the demands
of wastage and expansion at a time when virtually no fighting

Se 58474 - was going ons In October Air Commodore Cordingley (Director

of Maming3) produced Figures which showed that with this
rate of S.F.T.3. output there would he a slight deficit of
pilots at the end of 1939 (i.e. the.prye--w;-.ar deficiencies
would not have been quite wiped out), but a surplus of over
1,100 by April 1940 provided the e,«:,Lstlng low rate of
casualties contlnuedl*'. This surplus was l:_kely to be

embarrassing, since there was no wéy of employing the pilots

5

or keeping themn in flying practice”,

. /At about

2e

Se

e

De

Appendix 15 ~ Extract 'f'rom "Sunday Graphic" 25th i'e'bru'mry 1940,
The monthly figures, showed the Bwweek lag before A.T.S. training of in-
termediate~-trained Volunteer Reservists affected the ou’c_put, Were:w—

September 1939 158 Januaxry 1940 455
October -1939 149 February 19,0 518
November 1939 708" . March | 1940 468
December 1939 562 : April 1940 518

The Directorate of Mamning was created in July 1939 to be responsible,
inter alia, for calculatmo Personnel requirements for tralm_ng,, courses, .
e'tC.

The possible other olde of‘ the picture was shown by a Darullel set of
figures which forecast shortages of 1,700 pilots at the end of 1939 and
of 1,475 in April 1940 if sustained operations were in progresse .

The figures were worked out on the assumption that the Group Pools would
be handling as many pilots as possible, and the surplus forecast-was the
number for whom there, would be no room in Group Pools.

I
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At sbout the same time it hppeared that the 16-week
[ ] . . .
SefeTeS, course was too short for adequate training, Bomber

Command, at the beginning of November, criticised the -

standard of S.F.T.S, output and asked for more attention to

Se254.6 A instrument flying and night flyingl. Training Command

suggested that more attention could be given to these

subjects if the armameht station visit;ﬁefé transfexrred to the

Group Pool sfagé'of training, thus saviﬁé the time wiich was

ﬁsually lost or wasted at the S.F.T.S.'s by moking so short

o visits | o

| The prospect of an embarrassing surplus, and similar

_ evidence that school courses were too short, could however
'also be seen in the case of observers dnd air gunners. Air
Marshal Portal therefore proposed that courses generally should
"be leng%henéa by 25%, wﬁich would combine an improvement in

training with reduction df'outputzév o
e /The fact

1.

24

Practically no night flying instruction was being done bv schools at this time,
partly because they were interpreting black out to mean an almost total
ebsence of aerodrome lighting, and partly because only a proportion of their
aircraft had night flying equipment, , S

At about this time (Novermber 1939) Lte Col, Siiith-Barry (who had invented and
made successful the Gosport system of training in 1917 and had thus moulded

the general cheracter of R.A.F. pilet training) and Major Heenen (who lad
been with Lte Cole Smith-Barry at Gosport) put forward a paper in which some

Eaaifta e ERRAIEER BERROVEE 1) BIYSh MARRIRToslfiRoga It o iorenay and
Shgie POS i . mad 2o dg te ing air aft o 3
of oons dera le S376 ?ﬁo&nairé%a%%%fté' al Wl%ﬁ every stag 178575

1 C
G : ° e of ¢ pliot
instruction _(except operational training) for the sake of efficiency and a

'E%éher standard, They were considered in detall by the Aig Ministry

ining Commend, ond met with nerked %p%051tion. It was demonstrated at
great iength thal no intensification of the worlk done by aircraft or in-
structors was possible, and that no advanteges could be expected from all-
through training in a iarge shcools

. The.proposals were turped down, and the matter droppeds ,It was rathgr
qonp{ace%t poagreed?that'%ﬁe existin %falnlng.system g%ooa in no need o?
intengification or rovement, and that experiments. to those ends were
unnecessarys Lhe changes which had taken place gpincé the davs of Gospo
were stressed repeatedly, as wore the unfamiliartiy of Lte Col, Sm1§h—Barxy
and Major Heenan with recent.developments and the assiduity with thich
training had been constantly improved.- ]

The Smith-Barry proposals, however, were to some extent carried into

. offect towards the end of 1940, not as a result of the Smith-Boxry -

Heenan paper, but in consequence of the urgent pressure for pilots vhich

. appeared as soon as active operations begone
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The fact that the exlstence or absence of active

operatlons could transform def1c1enc1es into surpluses, or

vice versa, so completely and so rapidly meant that little
s1gn111cance could be attached to forecasts of mumbers, and

that it was consequently not sound to base plans on those

forecasts. Air Marshal Portal therefore sugzgested that the

ba51s for fixing course lenrths should be the time necessary
to prov1de really adequate tralnlné, it belng borne in mlnd
that courses mlght have to be shortened if output were
urgently requlred or 1engthened 1f the demand were lighte

B The general lengthening of courses by 25% was agreed,
and was introduced in December. Air Marshal Welsh pointed

out that 1f the 1engthen1ng were a permanent measure more

schools and more effort in tralnlng would be needed, with a

correspondlng reductlon in the front llne. “Adr Chief Marshal

Newall, however, ruled that the question of more schools did

..not arise immediately, ana_thatmthe overational effort would

have to-be adjusted if necessarye .
The lengthening.of:S.FWT;S;;courses'to 20 weeks and of

E.F,T.S. courses to 10 was.accompanied by an instruction ‘that

the extra time should be devoted to- 1ns+rument ijlnr and

general flylng practlce at E.F T S. S, and to 1nstrument

nlght-and.formatlon‘fly;ng at S.E.D.S.'s,
The actual reduction in the' output of pilots during
the winter of 1939-40 was a great deal more than the 25%

increase_in course léngths shbuld have caused, The winter

. owas exceptiOnally severe, and S,F.T.S, flying hours fell

14

from a normal monthly average of about 40 ,000* t0 22,000 in
Decenﬂaer,;v29,000.'vin Jamary, and 14,000 in February, the
effects of the weather being aggravated by serious un-
serviceability oi grass aerodromes,

S.F.T.8. courses had to be further extended by
anything up to ten weeks, their total duration thus becouwing

/between 20
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L between 20 and 30 weeks. The actual output of pilots in
S«59175 o v,,JanuaIy Pebruary and March weag 550 less than 20-week courses
should have produced and: ‘the surplus which had been forecast
for Aprll 1940 conpletely dlsappeared.
‘ » ‘Intakes to flying traln:mg were, of course s reduced by
the factors wl;i_c.:h'reduced output. By February the I.Tee's
7 _ SR l}ad some 2 #5900 recruits, or nea.rl*_/ six months' supply, waiting
for vacancies at schools, Tra,j_ninp; Comuiand was pressed to
take 20 more Duplls at e,ach S.F.T.S., but found i} 1mpo sible
be;:auue there was not enough. accommodations  The ra'te of flow
- ‘ Waé b‘therefore J'ncrAeasevd by putfcing the S.F.T.S. course duras-
tion back tol6 weeks in April,
| The E.F.'l‘,S.. course was also restored to its originally
planﬁed length, iee, 8 weeks, a:oid as further ways of easing
the congestion in I.T.W.'s the total E.F.T.S. pupil capacity’
was increased by 14 in March, and advan_ced elementary
training was started, also in March, at No.9 B, TeS., Ansty
.o and Noe10 S.F.T.S., Yatesbury. This a‘*;dvan_ced training was in
night and instrument flying, and was‘ in‘tended to keep pupils
profitably and progressively émployed ﬁﬁtil the 3.7.7.3.'s
could a'bsorb. tﬂem. '

' Tra._ining Command's proposal that pilots' practical
armement training should be done at 'G‘rloufg!j Pools rather than
at S.F.T.S;."s was pursﬁéd'iﬁeleQC'tive of the'gene‘ral

4 »"\ | ~~ . lengthening bf courses. It aros;3 Prom the difficulties .
under which armement training stations were working as well
- ’ as'fi:‘om -a desire to avoid wasted time durding S.F.T.S.
courses, and had l'ﬂ‘.lus Pavour uhe stronol argument that

A

Grou_p Pools could do crmf ura._Ln:Ln on current operational
'a:ircr'aft with up-to-date ax*nament equipment.,
/Boriber
1. The sta.ndard EF.T.S. for war training purposes had 96 pupils. In vractice,
however, schools varied in size, and were classified as 4 (96 P\l_pllu), !
(72 pupils), or G (48 pupils).
The increase of 144 Pupils in March 1940 was nade by converting No. I:. F.T.S.
Brough from C to 4, Now5. E.F.T.S. Hanworth from B to A, No,15 E.F.T.S, Redhill
“from 36 ptﬁlplls to B Nee8 EJF.T.S. Woodley from 2l puplls to C, and Nol,18

'EFT caks ﬁ'om36pu11s to Ce -
No.l15 E F.T.S, Rechlll was u:ged to tram Pollsh pilots,

v
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Bonber Comﬁ.nd supported the proposal, with the provi/;%\
that the time saved should be devoted by SeFfeT.S.'s ‘tqlniglg__t\/
and j.nstfument flying, ' Fighter Cormand, whose Group Pool
‘training facilities were practically ronesxistent, objected to
it and insisted that fighter pilots mist be given practical
armament trainins.r at ST, 's4 Fightor Comuand could not
be persuaded to créate an aanU.c\.'te Group Pool organisation,
and so a Lurther difference between the training given to
Groupr .anAd ‘Grouﬁ II ipilo'ts had to be in-t'roducedl.

o .If‘the system of training both Groups at each S.F.T.S.
were contirﬁied there would be the corplication of arranging
armament »vi:sits for only a part of the pupils at every school,.
and Traiﬁing Commahd therefore proposed that schools should
specialise on training either one Group or the other.
Specialisation éf' schools had two main advanteges: maintenance
would be simplified because each school would have a single
type of aircraf't, and the Group I schools could be chosen
80 that pupils could do air firing on near-~by tow~lines, thus
avoiding the need for any armament "craining visits at all,

In Deceniber 1949 Training Command proposed that four
S.FeTeSe's should specialise on Group I training, snd the

remalning eiéht schools training for the R.A.¥, on

/Group II

S.58905

BeTeSe2
(40)

l. No SeEs and T.E, differentiation could be wholly satisfactory,

because Group 11 (T4E4) training did not include the fixed gunne
necessary for TeE, fighters and somc .boxbers, while Group I (S._J.
training did not include the bombing necded by SaEe bomberse Tok,
fighter pilots were drawn from Group IL output until April 1940,
but this proved unsatisfactory, and A/V/‘l\l. Babington decided that
they should in future come from Group I and be converted to Te.E,
aireraft after leaving the S.i,TeSe Bomber pilots mainly came from
Group IT, but some Group I pilots also went to bombers, part]y
because Group T treining was suitable for Bat tles.

The- proportion of ToEs to S.Ee pilots recuired hed risen from 23l
to 3:1 with the use of T4E. aircraft for fighter and army co-
operation work, though this was not necessarily the proportion of

bomber to fighter pilots, As first line expansion and re-alTanelijsm
~went on‘the proportion of T.E. pilots recuired was scheduled to

increase untll it feached 6 5 1 at the end of 19L,_'L.

'
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Qroup IIl. The disadvantages of specialisine schools were
pointed out by Air Marshal Welsh and Air Commodore Donald (D,
of 0,)s Mixed schools could easily change the proportion of
' Grqup I and Group 11 pupil:s. 1n ‘gheir output to meet changing
requirements: ‘indeed, this flexibility Was the reason which
. had previousl3r been held to justify them. Yith specialised
SChOOlo, on. t’lc other hand, the pronortion of ouitput could be
;:ha.ngc_a.d’ only with diffieulty: and more schools would
therefore be needed to provide margins of trained men and
guard against contingencics. In any case, specialised
schools were wa;'_lted. only beczuse Borber Command and Fighter
.. Command needed different basic training, and this difference
in basic training was itself required only because there were
imm_edi;ate shortcomings in Fvighte.rl Group Pools., Specisalised
schools did not . seem soggg. as a measure of long~-term planning.
- .A_no.th‘e-r di,s»adv:'mtage put forward was thz:‘; wupils
would have to be selected for specialisation on Group I
or Ggoup II at the E.F.TeS.'s, but not much weight wus
attached to i't, Training Commend werc confident thot any
givérl batch of pupils could be satisfactorily trained on
either syllabus, while Air Marshal Portel considered thot
longer periods of elementary training ot the I.T.W, and

/B T8,

1, At this time there were ll;. ST 3 fs in the United Kingdom:-

No.1 Netheravon ~ (Harts and Harvards)
'No.2 Brize Norton - - . o Horvards and Oxfords)
0+3 South Cerney ) (Harts ond Oxfor dag

No.5 Sealand L N Harts and Oxfords
No.6 Little Rissington ' Hearvards and Ansons)
No,7 Peterborotigh o Co Harts and Audex)
No.8 Montrose : : Harts and Oxfords)
Noe9 Hullavington . . - (Bervards and dnsons
No,10 Ternhill “(Haxvards and Ansons
No,11l Shawbury ’ . Harts and Oxfords)
No,12 Grantham - (Harts ané Ansons)
Noelk Kinloss 3y Harverds and O.fordsg
No,o15 Lossiemouth . (Harvards and Oxfords
Cranwell (Harts and Oxfords)

Nos.l and 7 were training f'or the Fleet Alr Arm,

No.13 Drem, was closed on 27th Qctober because the aerodrome was
required by Fighter Command, and -was digpersed among Nose8, 14 and
15 S —| r1 .'S. .o

Noel2 Grmltnam, was tran.aferred from Noo23 Group to Noe2l Group on

%gghsgﬁggﬁgréarmarked for Group I training were Sealamd, Montrose,

‘Kinloss and Lossiemouths
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E.F.T.S., coupled with the physiéldgical and psychological /™
tests then being developed by the Flying Persomnel Research‘“/
Committee, should enable satisfactory selection to be done,
.In January 1940, a conference on Specialisation and
Se25L.6 the Transfer of Armament Training decided to try specialising
schools as soon as possible, in order to improve the general
standard of training by making more time available at 7~
S5.F.T.S.,'s and enable bonber pilcts to have theif armement
training on operational types of aircraft,
Armament training attachuents of Group II pupils tol
Be & G¢ Schools stopped at once, and their place was taken by
visits from Bomber Command Gfoup Pools, Attachments of
-« Group I pupils from S.F.T.S.}s wént on temporarily until tow
lines and towing aircraft could be provided at the four
Groub I schools and the spgciﬁisation scheme put into effect.
‘No fundemental change inlthe S.F.TeS. syllabus was involved,
Armament subJects were still to be taught in the Advanced
Training Squadron, local bombing ranges used by Group IT
pupils, and cine camera gun exercises carried out, The
essenti;lhdifference was simply that bomber pilots would not
do high level bombing and live firing until they went to
Group Pools, and would have more S.F.T.S. training in night
and instrument flying.
Putting the scheme into effect, however, mgant
equipping the eight Group IT schools completely with Ansons
or Oxfords, and this ragg%;ed ﬁorg T.E. aircraft thaen were
Se2546: availables, It was therefore planned; that four of the
-Group II schools should have Battlesz, two Oxfords, and two
| /hnéons.‘

~l. Hullavington, Shawbury, Granthem and Cranwell werec to do Groupil,
training on Battles. Brize Norton and South Cerney
were to use Oxfords and Little Rissington and Ternhill, Ansons. Of the
Group I schools, Sealand and Montrose were to have Masters, Kinloss and

Lossiemouth, Harvards.
2e The Battle was onsidered a. better makeshif't Grouo II trainer than the ~

Hart.
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vA.nsons. Two of the Group I schools were to have Mas ters™
and two ﬁarvards. |

Even thls pla.n, which Training Command put forwerd in
February 1914.0 called for more TW.E, aircraft then could be
prov1ded Moraover, 1t had Just becn decided that no more

' Ansons or Oxfords could be allotted to TI‘(,._Lnll’lg Cormand since

’ tho whole output was needed. to equip new schools overseass
Specialisation of schools could therefore not be started

 because 'the.:rje. were not enough Tefes aircraft to equip cven four
schools for AGro.up_ II fraining, nor yet endugh Battles, Ansons,
a.nd Oxfords, to Aequip eigh’c Group IT schools, though there
were enough Maste.,rs. and Harvards for the four Group I schools,.
The overall def1c:1ency of trainer types was being covered by
us1ng Hart Varla.n.ts.

A speclallsed Group I course bey’m in Appdl at ] \/Iontrose,
and specialised Group IT courses at Shawbury and Grintham,
but there was no.p:.ro-spec.t of any further development of the
écheme. ‘YK;i.nloss and Lossiemouth were being handed over to
Bomber Comma.nd2 Séaland was soon to be abendoned, and
Montrose was prob:bl v to be abandoneds This meant that no
'S.F.T.S5, would remain near the sea, and therefore that no

- S.F.T.5, could have the tow lines needed for Group I air to
air firing. The possi‘oility of specialising schools app\eared
at the end of April to have been killed by events.

Shortage of ’T.E. aircraft was not the only handicap on
S.#.T.S.'s. There was an acute shortage of speres for
Ansons s Oxfords, and Herverds, while maintenance work was not
' satisfactory largzsly be-c.é.ilse e}@eriencéd men had been

't replaced by newly-—traiﬁed recruits, The result was a
. mounting shortage of serviceable airéraft accentuated by a

lack of replacements for Oxi‘ords and Ansons,
/In February

ml. Masters began to come into use in the early part of 1940

~

2. Kinloss and Lossiemouth were taken over in April at short notice for the use
of Bomber Command during the Norwegian campaign, Noeolh S.F.T.S. moved to
Cranfield, snd Noel5 to Middle Wallop: their current courses were lengthened
by a fortn:.ght to allow for the dislocation. of moving.
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In February satisfactory. lighting and drill for nighfﬂ/
flying were worked\outl, but further difficulty arose from
tho lock o1 rolicf lending grounds, and therc was conucqucntly
little increase in the amount of night flylng 1nstruct1qn.
Difficulty in training Group II pilots came from the lack of
local boubing rangesza.. The esteblishment of Link Trainersp‘\
was raised from 3 to L per S.F.T.S. in November 1939, but théy

could not be provided quickly. -Cloud and bed weather flying

could still not be practised~because the schools had no

“wirelesse,

Up to April 1940 the supply of £lying instructors was
a hand-to-mouth business. Some E.7.T.S. instructors had been

trained at the E.F.T.S.'s themseclves, largely from suitable

Velunteer Reservists who had not.been through a S.P.T.S. course.

The C.F.S. had been training o%¥her instructors in day and night

work on both S¢Ee ond T.E. aircraft: reducing the C.F.S.

‘course from 6 to 4 weeks had been tried, but had proved

lmpracticable with this syllabus,

In April it was decided to introduce Elementary Flying
Instructor courses, supervised by C.F.S. instructors. The
pupil instructors were to be dravm from S.F.T.S.'butputs, and
the rate of training was to Be about 300 per year on 4 weel
COUrsesS.

It wes also decided to-increase the output of -~
instructors from thg CoeSe by specialising theifktraining OIr-
S.E.vor T E, aircraft and recducing the course to 5 weeks. The
output was to be about 500 Instructors per year, 300 T.E, and
200 8.E. The types for specialisation were Oxfords and

Masters, ¥hough Harvards would also be used while they remained

at S TS, 'S!
</In the -

le Part of the drill provided that aircr:it were to. be recalled on & yellow._

air raid warninge
2e The first local bomblng -range, serving South Cerney and Hullwvxnaton,

was opened on 20th April,
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In the autumn of 1939 some -difficulty arose over the
instructors who had been working at E.F.T.S.'s before the
wars ' The EF.T.S.'s confinugd as civilian schools after
the outbreek of war, and these instructors went on working
as civilians, Additional instructors posted to the E FeTeSe's
were, however, in the.R.4.H, The. older instructors, who
were all members of the R.A.F.O., or R.4,F.V,R. became dis-
satisfied - at not being in uniform, Civilian instrqctors
had some trouble in controlling uniformed pupils, and a
mixture of -service and civilian instructors wes undesirazble.
As a result, all instructors® were wobilised on lst January
1940, the CeO.s being seconded to the operating companies so
that they could properly attend to the companies! interests.2

Navigetion and Crewse

The outbreak of war found navigation embarking on a
fundamental change of policy, from pilot to observer
responsibility, and at the same time largely dependent for
the competence of Qbservers.on-the rather unsatisfactory
training given by c¢ivil schools,

Pilots3 had been trained in.psace time to "sene"
standard, originally by a 1lO-week course, but later (the
changé béihg ﬁédi&ed on in Mey 1939) by a combination of
more instructidn at the F.T.S. with a subsecuent b-week
névigation course which produced the same "son," standard,

o~ | Only the F.T.S. part of this latter scheme had come into

opefation ty the outbreak of war,

/The war-time

1l. Including those at the civilian operated.Amr Observer Navigation Schools,

2., At the same time the Ce0es of civil schools were relieved of actual flying
duties, chief flying instructors (CoFoI.'s) being appointed and made sub-
ordinate to the Ce0, '

;d\?' The policy was for ell pilots to receive tnlu tralnlng, but in practice only
. bomber pilots were given ite
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The war-time policy was for pilots not to be given

ﬂ

nav1gat10n courses as part of their basic training because ~

of the time and effort involved, Accordingyy the“6-week
courses were dropped, and war-traiﬁea éiiété rece;;éd only
the recently-increased navigafion instruction given at

 SJF.T.Se'ss This S.#,T.S, instruotion,‘héwevér, was not
satisfactorily carried out, There wasva shortéée of

. A S o N

SeL 7667 . instruqtors wirich persisted until the early pert of 1940; -
the 1nstructors were a scr%tch collection with no partlcular

.- gompetence or tralnlng; SF.T.S."s had few alrcraft suitable
for navigation training and no wireless facilities to enable
them to fly long distances or by night; ana the areas avail-
able for cross country flying were restricted. >A$.a result,
war-trained pilots went forward to Group Pools w1th 1little more
than an elementany theoretlcal knowledge of ohart—board
navigation, (

Observers before tﬁe war had mostly been trained at
civil schools, Their instruction waé recognised to be some-
what defective, but it had been considered better to accept

‘ ?he defects tha? to open service schooié for the abnormally
large number of.observers to be trained in 1939 and 190. A
second serv1ce nav1gat10n school at Chivenor had been planned,
but it was not due to come. into operutlon until late 1940,
when»th? number of observer puplls would have dropped to a
more modest figures.,

The war—time'policy for observefttfaining was that f_ﬁ
Armament Tréining Stéﬁioné should change ;nto”Aif dbserver
Schools and teach both armement wnd navigation. This,
howevef; Waslflatly‘iﬁpbééible'in Septembéf;l939; T The
Armarient Training Stations were too small £§‘hold the
increased pupil population which twelve weeks! na&igation
training in addition to the armament course &ould'involve;ﬁ-?

there were not enough aircraft to provide the navigation

/flying;
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flying;‘ and the necessary staff pilots and maintcnénce
crews could not be found;
Observer training at civil schools had therefore to
'go on after the outbresk of-war. In fact, it had to be
increased: reserves of trained observers were non-existent,
since there- had not been tiue to give Voluntecer Reservists
more than:elementary ground training end a little flying;
‘deficiencies had to be iadé up ana casualty replacements
provided; and some of the pre-war tradesmen observers were
~badly needed in their ground trades, -
The extra schools which had been intended for con-
tinuous service or militia pupils were brought in, and by
the end of September 1939 there were ten civil schools’,
goon naned Air Observer Navigation Schools, with a total
output capacity of some 4,200 observers per year.. No
question of the adequacy of this number arose: iﬁ wés'
comnfortably in excess of the armement.training capacity,
which was the limiting factor.

Septenber 1939 The course given at the A.0.N.S.'s lasted 12 weeks
and called for 36 hours flying, some of ‘it at nighte It
aimed at producing the same "s¢n." standard to which pilots
had been trained, but allowed only two extra weeks for the
fact that observers had neither the flying experience nor
the general basic grounding of pilots.

| /in Octdbé:

1. No;l'A.o;N{s.‘PreStwiCk L 390 pupils .
T [

No«2 Yatesbury . S 30 pupils; .
Noe3 " Desford - " ( 60 pupils
"Nouk " Ansty - AR 60 pupils

NoW5 "  Weston-super-Mare R . 60 pupils

No¢6 =~ "  Gloucester'Cheltenham 120 pupils
" Nol7 " Perth - I “( 60 pupils

No.8 " Sywell - ( 60 pupils

No«9 - Blackpool 120 pupils

No,10 "™  Grangemouth 90 pupils)

Martin's School of Air Navigation had moved from Shoreham to Gloucester-
Cheltenham, and became Airwork Civil School of Air Navigation in May 1939:
Gloucester-Cheltenham was renamed Staverton in Septembers ‘

Noe9 A.0.N.S. was opened in September 1939.
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September/ .
October 1939,
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ﬁl Oétober Reserve Cornand attenptéd to inprove the -~
standard of observer training bv raising the requlrencnt of
f}:/mg hours to 50 and streosmg ‘the importance of long
. fllghto m.tn frequcnt u.lterutlons of course. It was far
from f—:*as;f, however, for the 'schools to do more cross country
or night flying, ~CE‘:c*a-xj_n:'_ng areas were restricted, and the

A.O,N.S,'s near the east coast were seriously handicapped by ~

_thg rest;ictiohsl. Beacons had to be authorised and in-
stalleqlf??wﬁight flying, while all long distance flying wac
,severelyiiimiﬁedkby lack of wireless Facilities®,
. Traihing at the School of Air Navigation after the
. ogtbregk bf wer became unsatisfactory and ineffective. Tho
school mpyed:fro£1Manston to St Athan, where it was crauped
by lack of aocémhodafién.'. It was also, like the civil
schools, handicapped.by restrictions on: flying and lack' of
wireless facilities.' Three out of four observer courses
which it-had running were cancelled, and &ll training for *the
. fourth, aé well as for“SfeéialiStS<"N", "sen.", and |
astronomicél navigatioﬁ'éburses; was held up until well into
October; ) | :
in Novembéf-Winé‘Commander Fressanges (T Nave) drew
- up a formidablellisf of shortcomings in navigetion training.
.She civil scbools not ohly surfered from restricted flying

S /areas,

1. In November three A.O0.,N.S.'s moved from the east coast avea to the west;
Noe10 from “Grangemouth to Prestwick (where it was a&bsorbed by Nosl), No.8
from Sywell to Blackpool (where it merged vd.th. 1\40.9), and Noe3 from Desfo-~ ~

20

to Carlisle., The reduction in training capacity was ‘partly made- up by
opening Nosll A.O N.Se, with 60 pupils, at hamble, -als0 .in Novenber,
The limited use whlch could be made of wireless alfected all navigation
training, I the early days of the war no communication whatever was
allowed except the use off MF/DF in dirve emergdrcys. . In October Reserve
Comuand obtained permission for aircraft to use H/F for making popltlon
reports at hourly intervals, but there was no reguler service of fixes
or bearings avallable to/training aircraft. A.OuN.S.'s were not given

MF/DF stations , and IVEE‘/DF could still only be-used in serious’ emergency.
Loops were of llttle value because beacons were few and badly placed for

training fllg,ats. The School of Air Navigation had to work under the
same conditions, except that a HF/DF sta.tlon was. provided at St, Athan
towards the end of 1939.

Sy
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- ereas, lack of wireless, and difficulty in. nlght flying, but
were also short of alrcraft and had nastcr marlners, with
little. or‘no air experlence, ay lnstructors, moreover, by no
means all the SChOOlo were ef11c1ent, and they were not co-
ordinated iq theip stendard and methods of instruction. The
School of Air Na&igation, apart from the congestion at St.
athan and lack of wireless and beam facilities, was handi-
capped by inadequate prevision for high altitude work and
shortage of astroﬁomical navigation equipment.

To ﬁake.seme improvement, he proposed that the length
of the Ai0.N.S. course should be increased from 12 to 16
Wweek S’.that the 4.0.N,83., instructors should be given a course
at St, Athan, that a navig.ation specialist should be
established at Reserve Commend to look after the civil
schools, and that the astro. training commitment of the
school of Air Navigation should be cut down from 2,000 to
500 per year.

.These proposals were carried out, but they were
described by Wlnb Commander Mackworth as rather a counsel of
despair. He added suggestions that the effect of opedational
restrictions on flying should te avoided_by putting as much

o 3 training as possible in Canada, and that astro, training should

be put on a satisfactory basis by giving the School of Air

Nayigation a satellite in the south of Frénce%
The inadequacy of observef tfaihing as well as
difficﬁlty in disposing of sufplus output were taien into

ot : account in Air Marshel Portalls troposals for a general

lengthening of courses by 25%, and the'A.O.N:S. course was

extended to 16 weeks in December.
/Attention was,

1. This suggestion came to nothing, as also dld a later proposal that the
. school should send a 'detachment from St.. Athan to Prestwick, Providing
 extra aircraft and facllltles, as well as administrative and nalntenance
compllcatlons, were the maln ObJerlonS in the latter case.
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* *  Reliance on pilots for navigation could noty hoﬁover, Cj?
Ago on: - war-trained piiots were coming forward with little
kmowledge of navigation, On the other hand, observers were
unsuccessfuls Yot meling the observer responsible scened the
only practicable policy,

Two fundaﬁ;ntal problems - pilot or observer rcspon-
sibility for navigation and the conposition of crews - had to )
come under review again,

The arguments for observer responsibility were

Se40289 » stated by Air Commodore Saundby (DJOR.)s 4 full-time

navigato} unhampercd by other dutics was required, and second
pilots could not be trained to the required standard under
war conditions until they had had considerable operational
experience, - It followed that unléss an observer were
carfied only the captain (i.e. the Tirst pilot) would have

-
imenammwwzmﬁgmﬂmﬁJmmﬂdmm ‘The captain, however,
had so many other responsibilities, such as tactical control
and. supervision of the whole crevw, that he could not give
full-time attentionvto ndvi@atfén. Hence 1t was necessary
to include an observer, trainédato navigafe the aircraft,

L)
and free from fhc. othgr crew dutlca except in ‘emergency.

In January, 1940 howevcr, Boriber COWmand asked that
1

<

all pilots should be given more navigotion training This

request did not, specifically raise any question of the policy

of observer responsibility for navigation, but it was quite ~
clear that if pilots were fully trained in navigation they

would continue to be responsible for it, and the navigation-

drained observer would become largely unnecessary. At the

SJ4.7667 _ beginning of March a conference under the chairmanship of
. Adr Commodore VMcClaughxy dec1ded that all pilots should be
glvea 4—6 weeks navigation courses, Justlfylng this -~
PR e ST T -+ /decision -
1

alt ernatlves were -proposed:- a 4—6 weeks course after leav1nc the
T.S., or a similar course (including Flying) between the I.T.W. and
T.

« Two
S.F.T.S.
E.F.T.S.
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A’ctentlon was, however, focussed at this time more on
dexects in the puplls +hgn on shorucomlngs in theilr training,
.leflculty in recrultlnp observers before the war had led to
.the acceptance of men wwth very modcrate intelligence and -
:genéralFoducatioh;'WhiieﬁVblunteef Resérve observers had been
‘:éﬁlécfed:morc,for qﬁgcfiﬁy fhan.for quality, and some 30% of
pupilslﬁergliq cénSeq@encé{boing rejected at the A.O.N.S.is.
Wé:—timé.entraﬁtsﬂSit was held, should be of a much
higher standard, and & mcfked improvement was expected in
future for this reason, However, some 40 hours! preliminaxy
ground navigétion_instfuction, mainly on the mathematical
aSpect,;Was inclﬁdcd in the I.7T.%7. syllabus.
_Whethcr the main reason was the low standard of pupils,
L the incfficicncy of civil'schools, or the cramping effect of
restrictions andvshortages, obser&ers Qere not being trained
to a high enough standard.  Bomber Command criticised them

1
/ Sifoan : consistently for lacking expericice of practical navigation .

As,avresult}:the only men on who; squaions could rely fof
competent navigation wercupiloﬁsfwéc hcd been trained before
the war and the few expericncec.observors.

Inevitably, thcrcfcrc, ana iﬂ spite of the policy of
Observer navigation, manj squadrons did not use or accept the
'S. 75988 . observer as a nuv1gator. Ar Vice Marsnal Sholto Douglas

drew attentlon to this at the cnd of December, and put the

P~ . . lack of faith in'observers_, _<_iown to two probable causes:-

(i) an extensive fostering of the prestige of the
" pilot, with consequent belittlement of the other
nembers of ﬁlrcrc,, and

(ii) the low standard and mudequate training of the
direct entry or V,R+ observers who had so far
reached squadrons,

- " /Reliance on

~ 1, The criticism at first rcferred to obscrvers whose trulrlng had begun before
the war, but continued in spite of the changes nﬂde in Ae0eN.S. training.
See Appendix 13.
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T .
_dBCISlQn“by the arguuent that pilots needed full navigation
. training to be capeble of acting as captains of aircraft, -
-"Pilot or obsexver navigation was however only one
.~ Question in the general problem of cfews. The others were
summarised by Adr Commodore Seundby as a choice between:-
(1) simplifying‘the duties performed by each men,
“which meant increasing the gize of crews, but
would sinplify training and riske possible a
higher standard. {ny simplification, of course, o~
would have to be in accordance with Air Chief .
Maxrehal Newall's rulingl that as far as possible
there should be two men capable of performing each
‘dutye
or (ii) multiplying the dubies performed by each
individual.,  This would mean a smaller crew,
© but would add to strain and fatiiue. Again
there would have to be two men capable of each
duty.e
The policy agreed before the outbreak of war had been
to build on the wireless operator, training him on to become
an observer, The observers who had proved unsuccessful
, were not products of tiis policy, but "stop-gap" direct
entries, In Jamuary 1940 Air Chief Marshal Ludlow Hewitt
urged the advisability of drawing observers from wireless
» .
operators, partly to produce better observers, and partly to
provide a waf of ‘advanceuent for wireless operators.
Adr Vice Marshal Sholto Douglas raised another aspect
of crew policy by pointing out that it was extravagant to
train all air gunners as wireless operators, and suggesting
that "straight" air gunners should be revived and wireless
operetor Aly gunndrs kept down to the minimm, -~
Some clarification of the various types of aircrew
and the sources from which they were drawn was highly
necessary., At the beginnong of February sir Marshal
Portal defined the crew provlem in war as providing a
large number of efficient observers and air gummers at
the earliest possible moment, and said that the time -~

- -/%eqﬁired

1, Of December 1937. See Appendix 6.
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required to train observers in wireless as well as navigation
and gunner& would mean failure to meet observer regquirements,
He dealt with the career aspect by proposals to give air
gumners equal status with pilots and observers.

;The result was that direct entry observers went on,

and the policy of drawing observers from wireless operators

 disappeared, The ™two men capable of each duty" ruling was

followed, so far as wireless was concerned, by putting two

wireless operator air gunners in every aircraft which had

room for them, and extravagance in wireless training avoided
by establishing "straight" air gunners vhere more were

1
needed™,

There remained the question of pilots! training in

navigation, with its corollary of pilot or observer res-

ponsibiiity.' Air Commodore McCleughry's conference in
March deoided, in effgct;.%ﬁ reverse the policy which had
been laid down in Mgy 1938 and May 1939, but the decision
was challenged by Air Vice Marshal Philip Babington (D. of
Pu). AT Vice Marshal Babington pointed out that the
troublé was really due to the low standard of observers
being turﬁed out, and that the fault lay not in the policy of
obsefver navigation but in the existiﬁg observers and their
training,  Air Vice Marshal Sholto Dcuglas agreed with this
disgnosis, and the policy of observer responsibility, with
piléts trained only to a supervisory standard in navigation,
was reaffirmed by a letter2 which explicitly refuted the
recomendation of Air Commodore McClaughrv'!s conference.

/During all

4,This made the crew of a Wellington 2 pilots, 1 observer, 2 wireless operator
air gunners, and 1 straight air gumnere, Other crew requirements decided on
at about this time werei- B
"Engine wotchers" or flight engineers, trained in gunnery, and with no
ground duties, for four-engine boubers (November 19393.
Wireless trained observers for "speed (ise. high-speed) bombers"
(February 1940) and Beaufighters (March 1940).
Wireless operators trained in A.S.V. for G.R. aircraft,
2, Appendix 1§ - Letter from Air Ministry to all Coumends (except Maintenance
Command) dated 24th April 1940.

/ﬂ\
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- pilot was nceded, partly because captains of aircraft could
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During all this reconsideration of navigation snda ¢ D

crew policy the Hampden had been' an exceptionel casc, This
aircraft, which iir Vice Marshel Har¥is described as having

been designed and accepted in defiance of every Air Staff

requirement and tenet, carried & crew of four, of whom only

the pilot cnd navigator could change places with reasonable
eases As a result, it set a crewing conondrum: a second”

only be trained by a period as seébha.pilot, and partly
because the aircraft had 1ongvrange and endurance, but the
second pilot éould not taﬁe over the aircraft without a
lengthy feat of contortion unless he either dccupied the
najigator‘s position or travelled as o passengers

After the decision of May 1938 on observer reg- - .
ponsibility for navigation, with ité corollary of’ whether
fhére was aiyy real gencral need for obscrvers, was in the
meitihg pot thére was little further action about impreowving
QbserVer‘fraining. By &pril 1940, however, it had been decided
that OBSGryers would remain respengible, that the obsgrvers
would be direct entry, and that pilots were in general fo
have only the navigation tréining in the S.F.T.S. syllabus.,
It was clear that thé navigation training given to both
pilots and observers would have t0 be improved.

Some steps had already been taken: elementary

navigation instruction had been 2dded to the Initial Trairm

——

Wing syllabus for bo%h pilots and observers; SelleleSs
ins%rﬁotors were to befexﬁerienced'men with "sene" training
and each S.F.T.S. was to have,a;specialist YN" to supervise
the teadﬂing; and “the civil A,0.N.8. instructors were
being giﬁen courses at St, . Athan.

| inqﬁpril the amouﬁt of flying to be done durihg th?u\
4.0,N.S. observer course was increased to 67’@0urs,'but -
night flying ceased to bevé requirement becausé of the

: : /difficulty in
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difficulty in doing it satisfactorily without wireless aids,

‘There were not enough aircraft, howvever, to ‘provide the

increased eamount of flying.  Ansons were needed for training

overseas. At the largest A.0.N.3.in oporation% Prestvrick,

- the shortage of’ Ansons was largely overcome by the use of

three Fokkers, each of which held some thirty pupils and was’
fltted up as a flying classroom{ The Fokkers solved a
great deal of the problem of providing flying hours, but
their training velue was not considered high: -the flying
classroom did not develpp ruch- independence and self
reliance, while the awmount pf Anson flying done after
elementary instruction in Fokkers was seldom enough to over-
qomé this'handicap.

Observer training was hampered by lack of instruction-
al equipment. Hamble, for instance, began to train
observers on 20th Noverber, 1939, but did not reeeive any
equipment until 12th Deceriber, and_was not fully supplied
until 1st May 1940,

The navigation training of pilots also showed no
marked or rapid improvement. Experienced men for training
as navigation instructors could, in the main, come only from
Bomber Command, and Borber Command had hardky enough such
nen for its Oown first line training rcoulrensnu»;

Navigation trainiﬁg, at the end of the first eight
monthg of.war, was thus a patchworlk affair, Pilots were
getting a largely theoretical grounding at the I.T.W. and

/SQFQTOSO

1. The A.O.N.S.'s at the end of April 1940 were:-

Noe 1 Prestwick ' (390 pupils
Noe 2 Yatesbury (30 pupils

No. 3 Carlisle (

Noe 4 Ansty 60 pupils
Noe 5 Weston-super-Mare

No, 6 Stawverton

Nos 7 Perth §

Noe 9 Blackpool

Nc .11 Hamble

€0 pupils

60 pupils
(120. pupils
60 pupils
120 pupils
6O puplls
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S, TeS. Hampden pilots and'prospectiye SeF.1.S, instructﬂ!“

were being trained on "s.n." courses at the Schoéi of Air

Navigation, '-Observers Weré being trained al civil schools,

almost eatlrelj in day and fair weather DeRe navigation,

Night and_bad weather experience, a8 well as practice in
using wireless ailds, were effectively ruled out by the lack

of wireless fagilities, ﬁhilé shortage of alrcraft madé the™

?equiremené of’ flyiﬁg hours hard to achieve. Astro had _
ceased to be part of the regular sequence of navigation
training, the few men to whoﬁ Ste Athan could give courses
being specially seleotea from squadrons or 0.T.U,.s

The effects of these difficulties and shortcomings

fell heavily on Bomber Command, whose O0.T.U.s had to male
good the deficiencies in training', Again, it was found in

the Spring cf 1940 that fighter pilots often lost themselves

SL7667 ) if for one reason or another they were uncble to rely on

wireless.l Their sguadron navigation officers were ot
. ' . 2 ) _
competent to train them , and Fighter Command asked for one
*officer from each squadfon to be giﬁen a navigation course.
Coastal Command pilots were trained in navigation at
the School of G.R. Thae duratlon of the course was reduced
in October 1939 to 12 weeks (50 nours!' flying), but the scheme
of using it to replace the'A.T.S. part of S.F.T.3. training
was abandoned:. The war-time output from the School of G.R;
was 416 pilots per year: but more meritine rilots would o
eventually be recuired for the expanding first ;ine, and it

4
was planned to open a second scnool

/Armament

Te
2e

3

Lo

Appeﬂd.uc 190

These Fighter Command squadron navigation officers were not qualified in
any way to hold the post, and were "merely the individuals who held the map
cupboard keys".

The War Training Organisation (SeDs138(1)) had laid it down that pilots
would o to the School of G.Re after passing.through only the I.T.S. of

the S. F T,.S. The GeRe course was to cover armement training, and was tW’N
include a fortnlghtb visit to an armament training station. -
In April the orlglnal Schogl of GeR, moved from Thorney Island to Guernseye
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Armement,
Just before the outbreak of war it.had become clear
thet there were too few armament training stations to deal
- properly wij:h all the basic training necded for regular and

reserve pilots, observers, and air gunners, Af'ter the -

September _193'9. outbreak of war there wore. fewer armament stations still:

" those in the east coast afeé were closed;,‘and only six, plus
the Air Armament School, remained, Of the two new armament
stations planned for the autumn of 1939, Jurby was opened in
September, but the aerodrome at Pembrey was not ready, and
the station was used for training ground tradesmen displaced

| from Eastchurch,

The Armament Training Stations were all scheduled,
under the War Trainiﬁg Organisation to change into Air

'ObSErVér'Schools training observers in navigation, boxbing,
and gunnery, end air gumners in gunnery.- They changed in

"hame, but navigation training .was out of the question, and in
November 1939 they were more accurately renamed Bombing and
Gunnery Schools. Each was planned to ha&e a pupil popula-
tion of 60 observers on 6-week courses (15 hours flying) and
60 air gunners on L-week courses (12 hours fLying)zz_and the
total theoretical output was about 3,600 observers and 5,400
alr gumners per yedr.

The amounit of training which could be done, however,
was restricted by lack of accommodation at the, schools and
by shortage of aircraft and equipment, The lack of
accommodation was slowly ovércome, but shortage of aircraft.

: . o
became an increasing heridicap.,
/In Septerber

1. No.l AT.S, Catfoss was bsorbed by 4ldergrove; Noe.l A.0.S. North Coates by

24

Penrhos; Noe2 A.0.S, iAcklington by Warmwell; Noe3 4A.T.S. Sutton Bridge by
West Preugh; and the temporary half-size A.T S. at Leuchars by Evanton. The
armament training facilities available in September 1939 were:=-

Nool AsAsSe  Manby Noe6 A.0.S. Warmwell
Noe.3 4.0.S. Aldergrove Noe7 A.O.S.'Porthcawi
Noolt AeOeS. West Freugh No.8 A.0.S. Bvanton

* >, .S
T sonis s S re  SE e Adr Observer SoRgoie Y

they . were renﬁped ggmblng snd Gunnery Schools (B.

EE%ﬁ?Jul%r%néa?¥ge the observers' s¥1laibuu wa.s th% same as the air gunﬂemsx
sy %g.s U

US more tlme was allOWed to alr SUNNETS o

82on SR8 & in Segtemoer, but -

«Se), their numbers

or teachin

-
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September 1939, In September only 90_Hafrows and. Heyfords (for which ™
there were no spares) were availableragainst a minimum require—'x/
ment of 170 T.E, atfack aircraft (more were desirable for a
'proper balance of training on S.E. and T.Ee types)e There
were enough S,E, attack (162) and target towing (117) air-
craft for the reguirements at this time, but they were a '
mixed bag of doubtful serviceability and durability. None | s
of the attack aircraft had power operated tureets. Iore
aircraft would be required, but would not be available as
gchools built up to war establishments, s? that a growing
deficiency was in prospects |
In October shortege of drogues, target towing gear,
'band cine camera gun films began to limit training, and the
1imitafioﬁ; like the shortage of aircraft, grew progressively
ﬁore hampering as. the schools! -increasing accommodation
.éﬁabled théﬁ to handle their full planped pupil population,
Target towing aircraft became scaréer: by March the schools
March 1940 | had only half their establishiment, and of the 125 T,T, air-
craft they held some 45 were Wallaces and Seals which were
already overdue for replacement,
bourses at the Be & G Schools were lengthened as a
December 1939 fesult of A/M. Portal's generaljproposals for extending the
duration of training. Surpluses of 392 observers aﬁd 1,127
air gunners, in the absence of intensive fighting, weré fore-
cast for April 1940, and the need for replacing skilled
“ tradesmen wanted in their ground trades would swallow up only —
S84 74 & fraction of thése nurbers, Another reason for reducing the
rate of training; in the case of air gunners, was that it was
becoming difficult to supply the intakes requipqdiu“in theory,
only wireiéSS'operators were trained as air'gunheré;'éhaﬁi‘ -
féwer}wireless!operqﬁo#S than hed beén expected.wpge coming
forward}.' &h; ;irléunner course at Be & Ge Sdhdois wés —
: i it /increased to
1, Trained wireless operators were needed for ground work, and few either
volunteered or could be spared for aircrew, V.Re wiréléss opdrators were.
found to need far more wireless training (16 weeks instead of 2-6): than had

been anticipateda. In practice, about 25% of the air gunners trained at
this time were not.wireless operators, - S .
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increased to 6 weeks in Novewber, and the observer course
to 8 weeks in December,

Iﬁ January attﬂchnbnté of droub 1T pllots from
'S.F.T.S.'s catne to an end but thls made little diffcrence
to Be & G;S}‘commifmegﬁS'Since visits from 0.T.Us took
- their plgce. "The schoals' equipment and aircraft remained
<seriousiy inadequate fbrgthe training to be done,
Several'factors ~ lack of acéommodation in the early
months, 1éngfheniﬁg of'cdﬁrseé, shortage of alrcraft and
equipment, and bad weather ih’fhefﬁintef of 1939-L0 -
coﬂbined"%o'reduce'fhé.Bﬁ%pﬁt from the B, & G, Schools far
. below what had been“plénned.":The nurber of observers and
Y air gunners actually turmed out was only about half the
schools! theore+1cal capa01ty, and by March it had to be
, accepted tnat Lhey could not complouo the syllabus,
The quality of.gunnegy training at the outbreak of
- war was not high, 'Shorgage of equipment and shortage of

5.56180 : instructors were the chief reasons, asccording to G/C. Gray +
(DeDeTadirm; ), for the ﬁﬁégéiéfactory results produced by
‘squadron.gunge;y_ﬁrainig%;{‘and the B. & G School% were ag
‘badly handicapﬁgh as Sduédrons had been. &ttention to the
quality of instructoers as well as to the quaitity was how-
ever required: gunnery.inéfructioh was needed on three

qunné:y'technique, and .tactics -~ and

aspects ::mainfenan¢e, g
~ _ ' o the Senior frmement Instructors teaching the sﬁbject WETe .
really satisfactory only 6h méintenance.
The need’fbr instructors*éompetent to teach gunnery
teohnique'ahd taéfics”héd been one of the chief rcasons
' for de01d1nb, Just befo"e the War}fubﬁestablish a. Central
Gunnery Sdhool° : Nothingfﬁﬁsﬁdone"abou’ starting it,
) 856180 L however, until A/C/M. Ludlow ﬂOWltt discussed the matter
with 4/V/M, Tedder (D GmR,D y- et tha end of Scotedber

From this dlscusélon came a’ proposal to @ake the GeaTral
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anﬁe:y School not only a centre for instructor training, buv—_

47
.

8ls0 & place for research and development work on gunnery
technique an@ftactics; with a speéially selected gtaff
WO;king in thé closaét-tduCh with the Armament Development
Estéblishﬁent and.Professof'Melville Jones. The same dis-
éussion also bfought out the need for specially~trained
gunnery ofgicers in flights and squedrons to teach gunnery ﬂfﬁ
in the air snd actAéé leaders and commanders ofbair guniers.

This concaption of fhe Central Gunnery School en-
visaged it as something of a university for air gumnery, with
functions which a conference defined as:-

(1) the evolution and development of air gunnery tecinique
and tactics for non~fighter operational units—,

(ii) the training ofy

(a) Fighting Controllers and Air Gunnery Instructors
for operationel and Group Pool unitsz,

(b) Air Gunnery Instructors for Bombing and Guonery
Schools,

(¢) Air Gunnery Instructors for the Advanced
Training 8quadrons of SeF.TeS's,

The research and development side, in spiﬁe_of A/C/M,
Ludlow Hewitt‘é inéigtende"on its importance, began to drop
into the backgrﬁuﬁd;' It depended largely, if it was to
become a_strong element in the school, on 2 specially selected

staff and on the possibility of close liasison with the

Adrcraft and Armament Experimental Establishment, the Air

—

Fighting Development Establishment, and the projected Bomber ™
Development Unit, Efforts to put the As & Aef.E., the |
BuoDoUsy..&nd the CuGeSs at the same station failed (except as

an uncertain hope for an indefinite.future); the formation

of the B.D,U. was put off; tﬁe C.G.S. establishment was

scaled down and the sblected staff was not available.
/The "leader

ls Fighter Command had considered in August 1939 that it was urnecessary for

' the Central Gunnery School to.include single seater fighters.

2+ ises the "leaders and commanders" who were needed in flights and squadrons.
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The "leader and commander" ‘aspect, on the other hand,
came into greater promiﬁencé..- A/b/M.’LudlowIﬁEWitt.stressed
fhat the immediate_requirement was leadership to develo?i
good gunneryitechniqué, instil fighting spirit, and make air
gunners a corps d'elite. ‘He “sdid that next to the céptain
of aircraft aiq gunners had a more exacting reéponsibility
and a more dangerousltask‘fhan anyone else,:ané_suggested
that Fighting Controllers should be called "Gunﬁery Leaders",
with the duty of commanding alr gunners and fostering their
technique an@,spirit.l

Ihﬁs_when the Central Gunnery School was formed at

Warmwell on 5th November 1939 it was mainly concerned with

training Gunnery Léaders. Research, development, and the
training of school-instructors‘wére comparative side issues
to which the school's difficulties and hendiceps did nob
allow attention. .

The C.G.S. started with a selecti;nlof operational
aircraft lent by Bomber dommand,.plus a few Hé%vardS'for

similating fighter attacks, (Most of its gtaff were also

lent by Bomber Command). It was a lodger unit on No,6

B & GeS., Warmvell, where accommodation was inadequate and

the -aerodrome and ranges crowded and congested, It was
badly handicapped by lack of equipments Extra accommodation
end D/F wireless were not provided at Warmwell because it
was intended that CeGeSe should move to Exeter or Boscombe
Down in the spring of 1940,

The problem of air gunnersz! morale and responsibility
had been tackied in Septewber 1939, by the introduction of
officer'gir gumners, drawn from serving air gunners,.

/serving

1, To help in raising air gunnery to a higher standard by setting it on a more
ambitious basis, an AeG. brevet was introduced in December 1939, and air
gunners given the same status as pllots and observers in May 1S540,
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serving officers,’ and direct entries of men with suitable .
character and experience, and trained by special courses
(for thosec who fleeded tham) at Man‘éy and Warmwell, Pupiis
for the first Gunnery Leader course(which began on
13th I\Tovember)‘ were dravm from these officers, but _iny.é,
proportion of the direct entries were found suitable for the
training given by the C.G.S., and future intakes came to bL_
dra'vm,more and more from squacﬁ‘ons y» With a few men direct |
from air gunncf cburses and some ex-VeRe Observers. The
carly courses conta:jned a fair proportion of unsuitable or
u;willing pgpils, mainly because the requirements for a
Gumnery Leader and the nature of his work were not generally
understood.  Their employment in Bomber Commend was defined
in Novemberl, and by the-end »of J anua:t'y 1940, they hg;id bécn
established in Coast‘a.l and Fighterv Commands as well.

The size of Gunnery Leader cbur:ses was 20 pupils, and

they lasted four weeks. All the output went to operational

"Oonmandu, where Gunnery chxders were urgently needed to

produce a hlg’qer standard ol guniery efficiency and morales
The CeGeSe thus had no umnedlate effect, as had been intended
when th.eb school was planned, o;n the standard of basic gumnery
traini;gQ

Bo.r‘.;lbing.training was also meant to benefit ,' in mich
the same way that gumery was ~.’co be improved by the research
and development side of fché C.G-.S., by the work of .the B.Dh
The B.D.U. did not come info‘ eﬁstence, howevef, and bombing
training went on without change, Some difficulty came from

the different types of bombsight (A.B.Se or C.S.3.S.) used in

~ operational aircraft and the desirability of giving pupils
P

their basic training on the a}éprOpriate type, while similar
/difficulty

1. Appendix 17 -~ Letter from Bomber Comnrand . to AcdeSF. and Groupo dated
27th Novenibery 1939
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difficulty.arosc in guhnery training from the different
73 types of guns, mountings and turrets in opefational use.
Night gunnery and night bombing were discussed, but
the practical difficulties were considorabie, and no training
was given in them, -

Initial Training Wings.,

The Flying Personnel Reception Depots which Brigadior
Genernl Critchiey had proposed before the war became the ‘
concern of' a new Group, in Reserve Commend on 3lst August,
1939« Reserve Command peinted out that there ﬁas no rcal
difference between Flying Personnel Reception Depots and the
Initial Training Schoolu planned under the War Training

S.51385 Organisation, and for a short time they were called Inzticl
Training Schools, -until the name "Initizl Training Wing" was
adopted on 15th Sgptember,

It was at first.intended that there should be ten
Initial Training Wings, each with 1,000 pupils, but on
27th September ths scheme was reduced to five I.T.Ws of 1,000
each (three being for pilots and observers, and the other
two for wireless operators and air gunners)}. ‘In Novemwber
the number was cut down to four, but in December the size of
each I.T,W. was reduced from 1,000 to 800, and the number
increased to five in order to keep the total capacity un-

changed, In January 1940 formation of the £ifth T T.W.

) was postponed until the: flying training organisation had

-+ fexpanded

le NoGbl Group formed at Reading, Wlth Brigadier General Critchley (who
was given the rank of Air Commodore) as A.O4 C., on 4th September 1939:
it moved to Bexhill in March 1940, - No,1 I.T.W. opened at Cambridge on
7th September; No.3 I.T.W. at Hautlngs (its address was changed to
St. Leonards in Deceiiber) on 18th September; Nook I.T.7. at Bexhill on
27th Septcnber; and No.5 IL.T.W. at Hastings, on 13th November, .:.. .
Oambridge had been chosen as a place for an Initial Training School
under the War Training Organisation; the others were selected under Air

o~ Commodore Critchley's scheme for billeting and improvising accommoda-
546/ tion, The possible sites for I.T,Ws were restricted in October 1939 by
Se1846/ politisal opposition to requisitioning snd billeting on the west coast;
Air and projects for using Torquay and Gringe-over-Sends had to be abandoned.

Staff for the I.T.Ws was mainly recmuited by Air Coumodore Critchley,
as he had undertaken in his original proposalse
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expanded enough to requiréhiﬁi sieller intakss to the schools

meent that, even with only four‘I.T;Ws in use, there was a

‘long waiting pgriod at the L.T.W. before flying training

began, The effect of having fewer IL.T.Ws was that more

-Prospective pupils had to remain in civil life,

At first the I.T.Ws were intended to be holding pools
at which men would learnithe rudiﬁents of service routine life
and be given physical preparation before they went on to
flying training schools., G/C. Lockyer (D.D.T.¥.) suggested
at the very begimning thai since the plan was for reception
depotsbwith a comparatively indefinite length of course, -
sducation officers to tgaéh general educational subjeéts
should be established. This was done, and each I.T.W. had
ten educgtion officers (incrqased to twelve in November 1939).

The ImT;WS handlg@ a variety of pupils during the
autumn of 1939, Piloéé and direct entry observers who had
been under training before the war were sent for the
disciplinery course which was part.of the Peace—time
sequence: V,Re pilots and observers were sent to avait entry
to flying training, War-time entries from civil 1life did
not arrive until considerably later (the first direct entries
for pilot training entered I.T.Ws in Moy 1940)e The courses
given were at first e;d hoc training, accordirig; to individual
requirements, for pre-war pupils, and the four-weeks syllabus
of basic service knowledge -and ground instruction laid down
by the War Training Organisation, for VeRe entries, By
November, however, it was clear that better pﬁeparation in
mathematics and ﬁavigation was needed befbre the flying
training stage andqaiso fhat pupils would.hafe to stay '

longer in the I.T.Ws, The basis of I.T.W. planning was

changed to an eight weeks course on 18th Noveuber, stcndards

4sed mathematical instruction during the first month end more

navigation'teéchiﬂg for pilots and observérs during the

/%econd

~—r
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second being introduced. An eight-weeks' syllcbus which

*

gave more attention (40 hours! instruction) to navigation

for pilots and observers was prepared, cnd brought into use

at the beginning of'Februany. At the end of Februery visual

instruction for pilots on the Link Trainer was introduced:
: L

Link Trainers were installed at the pilot end observer

" LeToWs (Cembridge, Sts Leonards, and Hastings)., Corrying

out the new syllsbus was, however, somewhat hindicapped by
shortage§ of equipnent and qualifiéa instructors.

Inhtﬁé early:months of 1940 the L.T.¥s were crowdaed,
and thé pericd for ﬁhich'pupils stayed in them wos long
becouse of the restricted intake to flying training, A
total duratignvof ten weeks (two in a recéption wing, and
eight in the“training wing prover) was often -exceeded. In
Febrﬁary, in fact, it seeﬁs& @ossible that men might have to
stay in_I.T.Ws as long as 7-8 months,  Discoantent, unrest,
and political pressure were expected to be the consequences of
50 protraéted e wait, and various remedies were considered but

found imprecticable, The flow throtgh E.¥.T.Ss could not be

speeded up: neither the muwber nor the capacity of S.F.T.Ss

could be increased, while Flying Practice Units to hold elem~

entary-trained pilots could not be improvi:sed because

_ aerodroncs and instructors could not be found for them. Air

Commodore Critchley proposed that cliding should be included

. in the I.T.W, course, civil glidiﬁg‘élub's equiprent being

taken over for the purpose, but it was generally agreed that
gliding could not be justified as part of the training
sequence and that it should be'régardea”as‘an organised gaue

which Noe5k Group might run unofficially to relieve the

tedium of iong deléys before the start of flying training.

eventually, the flow from I.T.Ws was quickened by starting

advanced elementary courses, increasing E.F.T.S5. capacity,

aIld Shortenil’l: theE.F.T.S. and SoF.ToS. COUI'SQSo Th(J

/possibility -
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. ' possibility of giving pupils general experience by a 2-4 weeks /™

i : . ~

stay at an operational station during their I.T.W. period was

. investigated,

Group Pools.
| At the outbreak of war Fighter Command had the only
. . i
Group Pool in gistencel. Bomber ‘Command was using nine
non—mobilisable qguadroné,hgt'five statidhs,_as temporary i
"Asubstitutes. Coastal Commend had neithetr ® Pool nor any
' ‘substitute for one,
There were two raisons d'etre for Group Pools:in%;aré
.tiﬁéa :The first was the need for a resérvoir of %rained men,
o | keét‘in flying practice, .to replace oaSualfiéS. The second
was tha neﬂd.for a stage of {raining to brlng pilots and air-
Crews up from the standand at which they 1eft schools to the
| standard at which_they-Were,fit:ﬁo*ﬁake théir’plaoes in
sq_uadronsn -
The development of Group Pools.-depended to a 1arwe
exteht on the force and cogency with which these reasons

apipliel to the Command concerned. Reservoeirs of trained

A
replacements, for instance, might clearly be an urgent

.

necessity for Fighter Command; and so the first Pools were

stéblishéd for Fighter Groups,  Bomber Command, on the
other héﬁd, had pressing‘need for en interim Stag@ of training; !
hence ;dBQche training of the output to squadrons became
the Ehief consideration in planning Bouber Poolse  Coastal
Caﬁmand was not expected to have a high casualéy rate, and
waé oonparatlvelv well served‘by the training given at the
Sohool OL ;,R. and the Seaplane Training Squadron; the
CoaQUa¢ Pool aeveloned slowlye

| After the outbreak. OL w&r, tralnlng gradually came to

be,recognised as the primary furiction of Group Pools, and
the minimum periods.qf instruction necessary to produce —

/operational

l. At St, Athan, for.No.ll.Group.
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operztional fitness slowly became the accepted basis for
T U T B SR oo
'planﬁin¢ them™, = The cons 1ooratlon of casual ty replaoemerw

et 6E411 came 1n, of course, buu in the form.of matching the

S ra%é of fdll?-trainéa"oﬁtput to %he Tate of wastage, rather

o T 'thun a8 the prov1s10n of a reservoir Whero some flying

practlce Was ‘dones.

s

In tne aarly months of tho war, oonslaoratwon of' the
rate of flow broucnu in furthor comol atlons. The capacity
of Group Pools was not matched to the outpﬁt-from.S.F,T,Ss,
and this in turn was not matched to.fhe estimated rate of

‘operational wastage; the acwual rote of wcstage during the

wlnter of 1939~40 was very low; wnd accumulatvons of pilot

between various steges of tféiﬁiﬁg”thGTOfofo seemed inevitable,
The requiremen%s of Group Pools, if planned to give

t

':ad@quate tralnlnu to the: ostlmated rote of ousuﬁ_ty reploceﬂent

.,:y T

‘proved difficult’to meet, Operatioaal uypcs of alrcruft
.experlenoed 1nstructors, ;nd.ground.staff Were esseqtlal but they
could be prov1dcd onLy at the expeluo of the first line, and the
‘extent to whlch Co‘.rmﬂandu coald a;ford this fﬂrst line depletlon

for trolﬂlng purposes varled

.

: "‘f Flgmter Command fanteo allithe scunty production of
Hurrlcanes and Spltflres tor new squaorons or first line reserves,
A/C/W’ Dowdlnc pre' rrin; to heve a lurger first 11ﬂe, though its
squadrons would be partly engﬁoed on training, while German fighters

- were at a- dlstunce from.BrltaIn. e e

"3 - . ) M : . e

Boﬁber Command‘s Llfot 11ne was dopleted, w1lly nllly

A

the existence of the non—moblllsable squadrons waoh serveo as

o

: Bomber Group Pools, apd.so competition betwéen the Pirst llne and

L”operatlonal réining or the output of ooerotlonol alrcruxt aid

(o

T not becone Teally serlous untll IlrSu llne empansmon cwme_%nto

e A

3! I8 v .
SN -

. ., ",
13

le They had been regarded before +he \ ,as a. reans oI reduosnn'tne amount of"
"vorklng‘up" by ‘squadrons, but not ‘as a complete repliacement FoF it
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- A ' Two further general considér&tions'had to be taken fi?
into account in the development of -Group Pools, Undue
economy of alrcraft -nd men-power for operational training,
with consequent reduction in the amount of instruction, ﬁas
likely to leazd to increased loss through éasualties and
accidents, snd to defeat-its ouwm PUTPOSC . The amount of

instruction given at the basic stages of school training was © )
. :

very relevant to the effort neeae& in Group Pool training:
the'higher‘the standard of school output, the less reguired
from Grgup Pools to produce operational fitness, and vicc
versa. .

Bomber Group Pools, -

'

Bomber Commuend had made proposals about Group Training
Squadrons just before.the outbreak of war, The war-time
S41.6938 :development of these proposecls Jas)fS;;ulated by a conference
B on bth September.hnd-approVed on l6th#September‘ The
_Training Squadrons were transferred frém the various opera-
.tional Groups to Nowb Group, which was to deal exclusively
with their work, end ‘he number of training squadrons was
increased;.» Their training staff was séreened from posting;
their aiycraft and personnel were regarded as sacrosanct, and
they were given priority over operationai squadrons in the
supply of aircraft. The lenght of course was fixed at six

/weeks,

T, Four non-mobiliseble scuadrons (Nos.35, 166, 207 and 215) were added, while
Noo,90 (Blenheims) was withdrawn from the operationsl strength of Noe2 Group
to become a Training Sqguadron,

There were various moves from one aerodrome to another, and at the end of
September the Bomber Group Pools were:-

Nose 97 & 166 Sgns, training on Whitleys for Hb;h Group at Abingdon,
Bl 1t 11

L

Nose. 35 & 207 " Battles No,l Group at Cranfield.
Nos,1l04 & 108 & ¢ . " " Blenheims " No.2 Group at Bicester.

No, 90 -  Sqn. " " Blenheims - " Ne.2 Group at Upwood.

Nose 75 & 148 Sgns. oo " Wellingtons" No,3 Group at Harwell.

No, 215 = Sgn. " " Wellingtons" No.3 Group at Bassingbourn,

Nos. 63 & 52 Sgns. " " Battles " No,l Group at Benson 7™
Nos, 7¢& 76 " " " Hampdens " No.5 Group at Upper Heyford. -

No. 185. Sqne n " Hampdens - " No.5 Group at Cottesmore.
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weeks, and o syllabus was laid aownl. .

The whole of these arrangements were made with troin-
‘ing as the primery considefation, and were satisfactoﬁy 80
far as'the giving of adequate instruc’ion was concerned?.

.

They could provide trained.pi;ots'(with crews) Tor operatioﬁ—
al squadrons at a rate of about 1,600 per yeer, but made no
provision for any reservoirs to hold crews aftor they had
been trained,

The necd for reservoirs wes however inevitable,
egpeclally at a time when practically no zctive operations

3

were going on, and so Reserve Squadrons” were used to hold
trained crews and keep them in practice.,
The rate of :flow through the-Pools was a serious

problem. 1,600 pilots and créws per year was too small to

October 1939, match either thehS.F.T.So output for Bomber Command (planned

as 3,196 per year) or the ratc of wastage expected, and
would therefore cause an inevitable cccumulation of pilots
and crews awaiting Group Pool training#, as well as a
prqbable shortage of' casualty replacements when active
oPe;ations begane

This bottleneck in the floy of pilots to Bomber

S.4.6938 squadrons was investigated; and the result was startling,.

To provide adequate Group Pool training (i.e. 55-60 hours! -

/Elying

Le
N

For Whitley, Wellington and Hampden pilots 55 hours!.flyihg was required:

for Battle and Blenheim pilots, 60 hours. Courses werc to be 15 pilots
(with crews) for Battle or Blenmheim squadrons, and 11 pilots (with crews) for
Whitley, Wellington or Hampden squadrons, The Battle and Blenheim squadrons
were to have 16 I¢Ees aircraft, and the heavier squadrons 12; and these
nunbers were to be raised to 24 and 16 as soon as possiktle, It wos at Tirst
intended that half the aircraft should be Ansons, but this was possible only
for squadrons training on Hampdens: the others had 75% operational types and
25% Ansons, Each Group Pool station was given two Link Trainers. The course
was extended temporarily to nine weeks during the winter. The syllabus was

- interpreted in detail by each Group Pool,

2o

be

The aircraft were fully equipped, the Group Pool stations had HF/DF for
homing, and the Group Pool squadrons had wireless operators. Night ond bad
weather training could therefore be done.

No,98 (Battles at Hucknall and later in PFrance.
No,101 Blenheims) at West Reymhem,

No.2lh (Wellingtons at Methwold,

Noeft (Whitleys at Linton-on-Ouse.,

No,106 (Hampdens at Finningley.

- c i ' ££3 (2 al g s 1\T S dn. t
In Sgg%ggge¥h%9érogg officerg and %r%%gngggidfwken from No,98 Sq o]

strern ool squa ns a .
Thigc was one of the factors which led_to,the generii9}engthen1ng of &ll

basic training courses in December 1939 (see page
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- v
flying per pilot) for eithcr the whole flow from S.i.TeSt's
or the estimated rate of casualty replacement would need
more aircraft in Group Pools then in e1l the Tirst line
sguadrons, ) ) S
The effect of reducing the flying hours at Groﬁp Ve

Pools to 45 or 30 was wofked.out, but the figures remained
formidable., They werc sumsariscd by AZV/M. Sholto Douglds
in Noveuwber:-

Heavy Bonbers .topcrationa% strength 17 sqguadrons, or 272

aircral’t: casualty replacement 3,432
pilots per year).

30 hours! flying at Group Pools 355 Group Pool airoraft
45 1 n it 1 1 534 1" 1 1
55 n 1" 1" " " 652 1 L "

Medium Bombers (operational strength 16 squadrons, or 256
aircraft: casualty replacement 1,248
pilots per year).

30 hours' flying at Group Pools 120 Group Pool aircraft
45 1t ] n f 1 180 1t n 1"
60 n ] ] n n 240 ono n ooon
In each case the numbers made no provision for first line
expansion: they were merely enougn to sustain the existing
squadrons,. _ .
The way in which the problem had developed was set
£ 3 1 1 n el may
out by AAL, Welsh™ at the end of November. There were two
main considerationsi-~ the flow from schools to sqguadrong,
and the amount of training to be given between the school ..
and the sguadron, The peper pointed out thet the scope of
Group Pool training seemed to have increased until it wes
now intended to produce fully-competent pilots and crews,
leaving no "working up" to be done by the sguadrons,
On Bomber Command!s estimate of 55-60 £lying hours
for adequate training the ratio of Group Pool to first~line
aircraft would be 250% for Wellingtons, etcs,, ond 100/ for

Battles and Blenheims, On a compromise between full

training and economy of aircraft, by allowing 45 flying
/hours

1, Appendixz 18 - Paper on Advanced Operational Training (Group Pools) dated
28th November 1939, :
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hoursl,;the ratios became 200 and 665 respectively., The
paper then asked two mwain question:-

(1) Were Group Pools to produce fully-+trained crews,
leaving no working up to be don¢ by the operational
squadron, or were they to be an "inberia stege" and
merely assist squadrons? N

(ii) Werc Group Pools to be given eno&gh aircraft to
prbvide e Pixed number of flying hours wer pilot, or
were they 'to be given an agreed number of aircraft end
léft to meke the most effocti&c use of thew?

When these guestions Weré considered at a conference

S.4+6938 on 4th becember, 4/C/Ml, Ludlow Hewitt outlined how the

existing output from schools fell short of operational
standardz, and made it clecr that pre-squedron training up to
this standard, either at schools or in Group Pools was
essential. The need for training up to operational
standard before crews went to the first line was agreed, the
existing practice of giving such training in Group Pools and
Reserve squedrons was confiricd, end iv was decided to re-
name Group Pools "Operational Training Units", In efiect,
A4/M Welshs first question was®cnswered by @ decision that
men should be fully trained before they Joined operstional
squadroi:f,

His second question was answered by & decision that

el

Group Pools (or 0.T.Us) should have a fixed number of air-
craf't - or rather, a fixed ratio beiween the number of
operational training aircrafst aﬁd the nuiber oi' first line
aircraft they were backing, The ratio decided on was
tantemount to providing enough aircraft to give full training

to the whole flow of pilots ond crews if two, favourable

/bontinggncies

1. Some trzining being left to be done by operational squadrons,
2. "The worst deficiencies were found in the case of pilots who were unskilled
in blind flying, and wireless operators who were of no use in the &ir on
zccount of the negligible air experience they héad received during training.
The deficiency in the standard of air observers ond air gunners was less but
was still very noticeable,"
-
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L

contingencies were taken into account:- the improvement in

school trainingl expected to follow the 25% lengthening of

courses and the possibility of reducing the flow through.
0.TUs by cutting down the scale of operational effort.

Consideration of these questions inevitably raised the

‘fundamental issue of how to reconcile expansion of the

first line with adequate training for the pilots and crews
mamning the first line. Operational training needed
operational types of aircraft, bul operational aircraft were
not abundent, and the fewer that were locked up in training
the more there would be for expanding the first line.

The operational training to operatibnal‘ratioz for
aircraf't reflected this conflict betweenvthe claims of
expansion ana operatisnal training. | It vwas a compromise
between economy in aircraft and the nbod for thorough
training: it would permit satisfactory O.T.U, training if
the standard of school output were considerably raised? and
it would provide enough trained men to expand the first line
if the wastage rate were kept down. In the case of heavy.
boribers, for instance, the one—to—one.ratlo tht was agreed

would give about 38 hours! flying per pilot to the rate of

/flow

1., Improvement in school training depended however as much on the supply of
additional aircraft, equipment, and facilities a3 on extra tiline,
2e The ratio varied according to the type of aircraft used at an 0.T,Usy
Sh6938 and the following figures were agrced by AsCaleSey DoS.De, and A,D.0WF.
on 5th December: -~ :

Heavy Bombers OsTeUe Ie«Es aircraft to be 100 of operational I.E,.
(Other than Hampaens) o (755%0: 257%T)
Hampdens 0,T,U, " " "oow 00k M operational T.E,
_ ‘ (507:0: 505T)

Medium Bombers " v mo" 60 " operational TeE.
- . ) (75%0: 25%T)

Fighters " " " nen o0% M operationalAI.E.
' , (75%0: 25%T)

GsRe landplane " - " " tom 20% M operational I.E.
o S . (80:0: 2064T)

A,Co-0op S,E, " " oo moon o5% " operational I.Ee

: (100%%0)
AsCo-0p Tefe " "o . ®oon o 50gh M operational L.,
The 0.T.U. aircraft were to be made up.of operational and training

types in the ratio 0 : T given,
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' flow requrredzbv curreni cutlmques of casuulty replacement,
whereas Bomber Commano considered 55 hours uh@ minimum for
fpilotsfof the'éxisting S,F.T.S. output standard.
Thenceférwhrd,'opera%iOnal training was planned on °
the basis of fhe‘agreed aircréft ratios, but it was not
until April 1040 that these ratlos WCre applied to the
existing Bomber Group Pooié. ' In the mesntime the Pools
>coﬁtinued £ rork on the oriéinal Trainiﬁg SQuadron basis,
with considerably fewer alxcraft in the he any boiuber Pools
than the one-to-one ratio allowed,
In some cases the two squadrons at a Group Pool

station worked wore or less ind eoendently. In others they

Se1925 pooled their rosources and divided the work up between the

four flights so thet one dealt with conversion to the

operational type, one with armament, one (with Ansons) with

navigation and wireless training, and one with operational
exercises, Ground training was generelly done on a station

‘e

basis,.

S.1925 ' ' The limited number of sircraft in the heavy bember

Pools kept their output down to abouti 400 per year, whsreas
the actual wastage rate in heavy bomber squsdrons at the

o ”"68 . l NP -
tine wag soie 680 per year™, The deficiency was made up
later by convertlng Battle and Blenheim crews (of which
the Group Pool outnub was larﬂe tnan the wastage) to the

heaviga‘r_typesu

Ly - 2
In spite of the low rate of flpW'through Group Pools™,
the erpected cumulatlon or pilots between the S.F. S;

'hnd.Group Pool stages did not become serious. The b.r,T S

output was heav1ly reduced as a result of 1onger coursoc_;

v

/bomblned with

e

de

2o

This included postings” for courses, 51cxness, and accidents as- ‘well a
operational casualtles. .

The actual ouiput 1rom~thc Borber Group Pools between the outbreak of war
and 30th April 1940, was 448 pllofs, 450, observers and 475 air gumners,
i.e. annual rates of 672,675 and 712,

H
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.combined with exceptionally bed weather, and zlthough =
Flying Pfacfice Unit for pi}ofs avalting Group Pool training
was opened at Meir in March 1940, it was called on to handléw
only about 100 piléts before it was disbanded in June,

The Bomber r‘rowa ‘Pools were eventually onanged

into 0,T.Us, and their establishment raised to the one-to-one

April 1940, retio on 8th Aprill, © Bach heavy bouber 0,T.U, had a total

of some 70-80 aircraft. It had at first been proposed that

Sel925 0.7.Us should have 72 I,E. alrcr“fu, but Bomber Commond, in

February, conaldered thet a total of more than 72 would be
impracticable, and also that an 0,7.U. could handle as masy

as 72 only if it had runways and a satellite,

Jamary 1940, . ' The one-to-one ratio was also applied to the long—term

planning. of’ heavy bomber 0,T.Us to back the ultimete terget
force.  The result was a most formidalle requirement of

aircraft which, as A/V/h/ Sholto Douglas remarked, stuck in

S.46938 everyone's gizzard. he ultimate first line was to

contain just over 2,000 heavy bowbers, and a one-to-one 0.T.U.

organisation matching this-fiéurc called for 1,548 operation-
al aircraft and 51é trainers tc be used on operationsl
training, with a further 516 and 172 as I.R. he man-power
needed by this heavy bomber C.T,U. organisation would be

some - 2,000 of ficers and 30,000 airmen, whlle the require.ent

of stotions with satellites would be at least 292,

ioreover,

L.

2e

Seven of the Group Pool scuadrons (MNos.75, 148, 215, 7, 76, 185 and 97) were

toc become operationsal, and it was intended that they should re-form before
the 0,T.Us were brought up to a one-to-one strengbh in aircraft,. The re-
maining Group Pool squadrons (Nos,166, 35, 207, 104,” 90, 63 and 52) were to
be reduced to a "number only" basis urtil they could be reformed, After 8th
April operational training was dong by the following C.T.Us:t~

No,1C Abingdon otablluhﬁd W1ta 53 Whitleys and 17 Ansons
No,1l Bassingbourn 52 Wellingtons . 17 Ansons
No,1l2 Benson . - " " 72 Battles * 2L Ansons
No,13 Bicester o " 36 Blenheims " 12 Ansons
No .14 Cottesmore oon " 39 Hanpdens " 30 Ansons
Noe1l5 Harwell o " B3 Wellingtons " 17 Ansons
No.16 Upper Heyford o " 39 Hompdens . " 39 Ansons’
No,17 Upwood " no36 BleﬂHPL“S " 12 ‘Ansons .

No.16 0.T.U, was a siuell unil at Hucknall, urQLﬂlng Poles on Bautlps, and
one more (Whltley) 0.T.Us was planned,

Or more if Bomber Command's estimate that one 0.T. U ooula not handle more
than 72 I.E. and I.R. wlrcruLt were Jjustified, »

¢
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Morcover, even this extremely large organisction. would
not provide the full 55.flying hours! training which Bonber
Command considered éssential: it had the inevitable :
corollary of tlec one-to-one ratio of providing only dboutq
38 hours' flying for the gntioipated'fate of casualty re- -

i

placement, .

"These ostima%es of the ultimate heavy bomber O,T.Uf
requirement weré ﬁade in January; but the formiddble nature
éf the problem caused a decision to be deferred
until April, In the mesntime, A/C/M. Ludlow Hewitt made it
quite clear that Bomber 0.T.Us had to uﬁd@rtake a great deal
of training, and that this tfaining was indigpensable,

On 4th Pebruary he defined the function of an 0,T.U.
and pointed out the extra burden thrown on 0.T.Us by defects
‘in school training. |

"The proper role of the Operatioﬁal T;ainipg Unit is to
convert otherwise fully trained pilots, air observers
and air gunners to the type of aircraft in which they
will be rgquired to operate and to give them.éuffioient
operational training to fit them to take their place in
operational squadrons, At present, a_considerable
ammount of elementary training for ail weinbers of the
.crew, which ought to have been dohe previously, has to
be undertaken in the Operationél Training Units. sseecea
The necessity for carrying out this elementary training
at 0.T7.Us means thet service aircraft, of which there
is a great shortage, have to be employed on training
which could be done better on elsmentary types,.and
also takes up time which ought to be given to opera-
tional tréining, buf’has, in fact, to be dgvoted to
elementary flying and conversion courses, "

On. 5th February he deécribédﬁwhat was involyed in .

training new Tlying crews up to operational’étandard:e

/"ObviouslyAfhei
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April 1940.

‘stendard of first-linc trainihg could be accepted, and that .

PRI
i e e

"Obviously the first essential is to teach the new pilots

hew to fly a service type.by day and by night, which ™
. i
entails a considerable amount.of local {lying at the d
0iT.U.  Once a pilot hes mastered the new type he has
: ! \
) ~ - . - d : =] -

to be trained in advanced instrument flying, and long

distance flying by day and b night, but to enable him

to do tiis theé remainder of tho crew must have reached

a satisfactiory stenderd in wireless operating and navi- -

. ‘ {

gation, During these fliggﬁs‘the whole crew must be

trained in. regional control procedure end bad weather

Ilyings Finally, the couplete crew must be teught

bormbing and air firing,"

The some points, that the standard reached at the end

of' school courses left a good deal to e done at the 0.T.U.
stage, and that it was essential for this training to be
given, were made in a palerlf:which set out the reasons why at
lecast a one-to-ore ratio of aircraft was necessary for

heavy bomber operational training, This paper also showed

~thet the one-to-cone ratio would give & standerd of pilot

training below that considered necessazy'by'Bomber Cormznd.,
The vhole problem of 0,T.,U. organisation was considered

at a C,A.S's conferenge bn 19th April, As A/C/M.fNewalll

said, the crux of thé matter was the heavy bouber require—

ment; in comparison, other operationel training demends were
2
light
. &
It was agreed that no reductiop of the existing

further-training was necessary between the S.7,T.S. and the
. L U .9 . v -
squadrons. 0.T.U, requirements could therefore be reduced

A .

~only be reducing the amount of training needed at the 0.T.U.

stage - which meent raising the standerd of output from the
. 1 M 'y - .

* ’

earlier stages of training, : cat s

/h/Ms Portal W

L. Appendix 19 ;vPéPe;‘on Aroralt Requizeiwnts Tor the Operational Training
of Heavy Bombar.Crews dated 1lih April 1940, , -
24 The ultimatg nefropoliten first line plannefl ot this time.was 4
§ 00 were 1o be heavy bowbers, The totel operstional %ype airera
requlremen% for operational training wng 2,000, of which 1,509 would be
heavy bombers, - ‘ A :

of which 2

000 aircraft,
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L/, Portal.(who had succecded 4/C/ile Ludlow Hewitt
as Ce~in-Cs, Bomber Command) said that he was preparecd to
reduce the amount of heavy boﬁber O0.T.U. £raihing to 30 hours
for piloté élreaiy trained on T.Be aircraft and to 35 for
those trainedjon S.E, airéraft provided:-

(a) Only thec best pupils, after rigqrous weeding out

| during their basiq training; were sent to Bomber
Command, .

(¥):The S.F.T.S. syllgbus, inéluding practical cloud
flying,‘was complctedkunder efficient instructors.

(c) Every requirement for "synthetic training" on the
ground was prov;dedAin order to save flying time,

The fulfilment of these provisos was, however, un=—
likely for at least a year, and until they were fulfilled no
reduction in the existing requirement of 55 hours' flying
per pilot at 0.T.Us could be accepted,

It had therefore to be agreed that for the immediate
future, and until Bomber Command!s provisos could be '
satisfied, nothing less then the 55 hours stendare of O.T,U.
training would'be satisfactory. It had also to be agreed
that the heavy bomber.Q.T.Us should be brought up to their
one-to-one establishmentl, which meant delaying first line
expansion in order to provide the aircraft, ond that the
operafional effort would probably have to be reduced because
the one-to-one ratio éould not produce enough pilots
trained to the 55 hours stonderd. to meet the anticipated
rate of wastage,

, The ultimate requirement of heavy bomber 0,T.Us had

to be left unsettled, It could only be brought down to

/less

le At the end of April one Wellington O.T.U, (Nool5 Herwell), the Battle O.TeUs

-,

(Nos12 Benson), end the two Blenheim 0.T.Us (No.l3 Bicester, and No.17
Upwood) were brought up to the onc-to-one establishment. . The others re-
mained with the same number of aircraft (24 Wellingtons or Waitleys and 8
Ansons, or 16 Hampdens and 16 Ansons) that they hed hed when the training .
was done by Group Pool squadrons. . . ’

S

v
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_-1gss formidéble_dimensioné if S.ﬁ.T.S. training were improved, f’ﬁ
»qyﬂthéfic t?aining developed;, and more rigorous selection
done," and fﬁé conference.couid do no more than decide that

special attention should be éiven to these matters. Future

_0,T.U. reQﬁirements would depend on what was done about them,

Fighter Group_quls.
Fiéhter Command's attitude towerds operational 7,
training was entirely different from Bomber Command's, |
. Bomber Comﬁaﬁd insi§ted that pilots needed a definite course
of training between the S.F.T.S, and a first line squadron,
and accepted the fact that operafional aircraft would have
to be used for fhat training., Fighter Conmand, on the
other hand, con%qnded_that first 1in¢ squadjons could give
;allvthe training that pilots needed after leaving fhe
. SJP,T.S., and strongly resisted the use of any Harricanes or
SpitfifeS'in Group Pools,
At the outbreak of war Fo.ll Group Pool had 17
Hurricanes and 6 Harvards. ' Its éstablishment was 22
Hurricanes and 6 Har&ards, and with this it was considered
‘capable of training some 300 pupils per year on L week
-courses with 36 hours' flyingz. In September the Pool was
dealing with inexperienced pilots sent to it.by squadrons .
winich héd found unit training expensive in accidentsz, as
well as with pre-w:.,-l.r; Voluntesy Reservists and below-stondard
Auxiliary pilots, ,, | |
| waﬂt'cﬁﬁfefenqes Qnﬂlﬁ;h and 215t September A/C/M.:‘
Sel24 waaing~méde it clear that he preferred nevwcomers from |
S.F.T.Ss to be trained in first line squadrons, that he
/wanted
1. A number of successful synthetic training devices had already been produced,
under stress of necessity, by various Group Pools. A/C/il, Ludlow Hewitt
and A/V/M, Horris urged strongly that such methods should be developed,
and A/V/i, Sho¥to Douglas had set up in iarch a’ committee to foster the -~

"Sirmlation of Air Training on the Ground",
2. The pre~war course hed been of two months! duration with 45 hours! flying.

i
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September 1939 wanted St. Athan to deal only with reinforcements fqr France,
~ and that he considered it unnecessary to’ open the second
Group Pool plamned for Aston Down. While Fighter Command
AeHeBy II H1/18, was still at long range from German fighters he considered it
wiser, since there was so grave a need for zdditional
squadrons, to put all available resources into the first line
and undertake final training in squadrons, provided pilots
N from S,¥.T.Ss had donc some formation flying end night flying,
and nad fired their guns in the air,.

AVAL. Sholto Douglas put forward the argument that
lack of Group Pools would mean lack of casualty replacements
when fighting became intense, and that Groﬁp Pool aircraft
could if necessary be taken for operational usc. A/CM,
Dowding then, somewhat reluctantly, agreed to the opening of
Aston Dowm -on a limited basis provided it did not absorb any
Hurricanes or Spitfires., Training was to go on in squadrons:
the need for it was impressed on Group Commanders, and each
squadron continued to hold a dual-control aircraft for in-
structional vork.

No,12 Group Pool opened at Aston Down on 25th September,
and begen work sbout a month later with 6 Harvards, 3
Blenheims, and 11 Gladiators. This was only a nucleus,
capable of training at the rate df 230 pilots per year, but
it was intended to expand the Pool as and when aircraft
became availlable. Both Fighter Pools were handicapped by

P : shortage of cine camera guns and reflector sights, and by
lack of proper armoury and groun(i R/T facilities. In
addition, the aircraft with which Aston Down Began in
October were not fully equipped, because waiting for fully
equipped aircraft would have meant a dealy of two months.

October 1939 When the general adequacy of Group Pools to S.F.T.S.
= _ output was ex@mined in October, however, the tyo Fighter -
Pools appeared satisféctory. Their planned capacity at

/full
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December 1939

Se192),

Sel2k

January 1940,

21l
full establishmentl almost matched the 3,F.T.S, output raté
of 1,100 fighter pilots per yeor. In actual fact, of .
course, they were far below establishment,Acapable of dealing
with less than half the planned nwibers, and able to do
1ittle Blenheim and no Spitfire trnining,

In December,'when the one~to-one ratio for heavy
borbers was agreed, 20% was fized as the proportion af
operational'training to operational aircraft for Fighter
Comnands  In Decermber, too, the Inspector General
(4/0Af, Ellington) drew 4/C/M. Newall's attention to the
high proportion of accidents not due to enemy action in
operational, and particularly in Blenheim fighter sguadrons.

This prevelence of accidents, and the existence of
the Blenheim conversion flight at Hendonz, seemed to show
the need for an intefmediate, 0.T.U., stege of training
between the S.F.T.S. and the squadron. A/V/il. Sholto
Douglas pointed out in January that they confirmed the view
that sﬁuadrons would not be able to give adequate training
if engaged in intensive operations, .nd that fighter O0.T.Us
were thercfore o real requirement.

£/C/ile Newall agreed in principle thet an sdequate
O.TeU. organisation should be established for Fighter
Comuand, but ruled that it was much more essential for
Blenheims than for Hurricanes and Spitfires ond that the-
latter should be kept downe

It was then planned to enlarge the Fighter O0.T.Us by
Ist April 1940, 4t the end of January the 4ir Ministry
produced a scheme for three 0.T.Us with a total aircraflt

/strength of

l. Nosll Group Pool, St, Athan:- 16 + 6 Hurricanes, 3 + 3 Horverds.
No,12 Group Pool, .iston Down:- 12 + 4 Blenheims, 2 + 8 Hurricanes.

or Spitfires, 6 4 3 Horvards.

2, No.1l Group had organised a Blenheim conversion flight ot Hendon, in
November, to deal with the day and night conversion of p?lots fo? a.
nunber of new squadrons then being formed and equipped with BlenhelmsSe
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strength of 1321, This was only an interim enlargerment:

=

) the plarmed first line strength for lst lpril was 57
squadrons, ’or 912 aircraft, so that the 20% ratio callcd
for @.T.U. backing by some 180 aircraft (three quarters of
which were to be operntional types). -

4/0/M, Dowding had not sgreed that the increase in
~accidents was due to inadequate training, and had pointed
o~ out that therec were other causes, such as unreliable engines,
for the Blenheim accidents, He had resisted Training
Cormand's proposal to omit air firing from S.F.T.S. training
and transfer it to 0.T.Us, with the consequence thet the
difference betweén Group I and Group II pilot training at
Sy¥.TeSs became more morked, He ndw formally put on
9.59818 record that if the aiveraft and personnel wore available
to provide 48 Hurricanes and 34 Spitfires for training he
would prefer to use them to create an increase in the
number of fighter units "rather than to increase the size
of the Pools which arc (except as regards the commitment
for training pilots for France) a comparctive lwaury", He
also objected to the opcning of a third 0.TW.U, before all
first linc requirements had been met,
4/V/i. Sholto Douglas did not accept the dictum that
0,T.Us were a comparative luxury, and at the end of
Pebruary again put forwsrd the arguments that the high
. accident rate showed squadrons to be sorely lacking in

facilities for conversion end proper instruction and that

m
0.T.Us would be badly needed when intensive operationa
began,
It was agreed by A/V/M, Peirse (D.C.k.S,) that
5.59818 0.T.Us should be gradually brought up to esteblishment as
| /soon as
7~ 1, 48 Hyrricanes, 34 Spitfires, 20 Blenheims, 4 Defiants, 2 Gladiators and

2k trainers (Harvards or Battles).



246
Merch 1940, soon as the first line re-equipment thén in hand had been

completeds  Blenheims were to be supplied at once; A’\
Hurricanes end Spitfires (of which considerable reserves
without operational equipment or fittings for that equip-
mentl were available) as soon as the first line rearming was
done. Fighter Command, however, pointed out that aircraft .
without operational equipment were of very little use for
operational training. [

By the beginning of 4pril no expansion of the FPighter
O.T.Us had taken placez. "The total number of‘operational
aircraft in the Fighter O,T,Us was 20, instead of 102 as the
interim enlargement had Planned, or 135 as the 20% ratio
provided, The combined output from both 0,T.Us was barely
enough to back the fighter squadrons in France and supply
90 Blenhein pilots a year to Fighter Commend, Nonetheless,
twelve Finnish pilots were sent to No.b O.T.U. for priority
training in the eerly port of 10,

The standard of Fighter 0.T.U. training was

Se192% seriously criticised from Frence (by B....F.F.) at the

beginning of Aprile. Some pilots from Noe6 0,TsUs had
reached France after having done only 10~12 hours on
Hurricanes, and with no instruction in high altitude flying,
the use of oxygen, or fighter attacks,

The training was admittedly inadequates Shortage
of spares and maintenance personnel czused Noes6 0,T.U, to
have only L4-5 out of their 16 Hurricaneé serviceable; and ™
much the same state of affairs existed at Noe5 U.TUe Lank
of operational‘equipment wes another handicap, and so was

/shortage of

le 1lec. Cols. 7 and 9 equipment,
24 No,11l Group Pool had been rensmed No,6 0.T.Us in ﬁebruary, and had moved to
Sutton Bridge on 6th March, but had only 16 Hurricanes and 12 trainers.,
Noel2 Group Pool,; renamed D o5 0.T.US, was still at Aston Down, and was
still working with its originel nucleus strength of 4 Blenheims, 1L 7~
Gladiators and 4 trainers., When the change from Group Pools to 0,T,Us was B
made, it was plamned to end the affiliation to particular Groups and pro-
v1de 0.T.Us specialising on_the various tyﬁes of aircraft end serving all
uirements for fighter pilots, but the plan was not carried into effect
%11 six months later,
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shortage of qualificd instructorse. Flying from Sutton
Bridge was limited to a five miles radius uniess special
permission was obtained, and the aerodrome at Aston Dowd
wag being reconstructeds The 0.T.Us were controlled by
different Groups, .ston Down by No,ll Group and Sution
Bridge by Nosl2 Group, a proposal by the Jir Ministry
that Fighter 0.T.Us, like Boumber 0.,T\Us, should all be under
one Group having been rejected by Fighter Command in
February in favour of control by the nearest Group HeQs

ALl this time new pilots for Fighter Command,
except a few Blenheim pilots from Aston Down, were trained
in squ‘a‘&;ons-. There had been st‘e‘ady .pressﬁre from Fishter

Conmand for the dual Battles which squadrons held for this
purpose to be replaced by first Harvards and then Masters,
but advanced trainers were badly needed 1n S Ih8s and Pew
were availsble. &b tlc end of April 1940, Mighter Command
had a mixed bag of 23 Battles, 5 Harvards, O Masters and
12 Hinds in use for squadron tréining.

ifter the criticism from B.iuFWF, of Fighter 0.T.U.
"cra-f';;ning A/C/il, Dowding reitersted his view that every
nerve shou:d be straincd 4o increase the first line strength
and that every non-operational unit was a drain on the war

S.192) effor’t.. He offered to surrender all the OuT.Us to B.laFWFauy
v and x-lv cogircly on So_'}ladrp:l training for the supply of
pilots from S.\F.T.8g,

The Ady Ministry, however, decided to bring the
Fighter 0s1.Us up to increased -esteblishuents™, and use
aircraft without full operational equipment, in spite of
Fighter Coiunand's objection, cn the ground that it was
better to uss paritly cquipped sircraft than no a:rcraf‘t
at alle This was done at the end of Jpril, and the
Fighter 0.TyU. syllebus was brought under reviews

/Coastal Group

P et ed

Ts Nowh O.TsUs Aston Dovmi~ 10 Spitfires, 20 Blemhoims, - :
Now6 0.T.U, Sutton Bridge:=~ 2. Hurricanes.
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Coastal Group Pools,
In September 1939, the iir Ministry suggested that 7~

although shortage of equipment and man~-power made it

impossible to set up a Coastal Comiend Pool on a large scale,

" & small unit might be located either with the School of G.R.

at Thorney Island or with the Torpedo Tréining Unit at
Gosport, The proposed functions of the unit were advanced

training for pilots, and conversion courses, on operational —

types of eircraft,

Coastal Cormand agreed that a Pool was urgently needed,
but could find no room at either Thorney Isiand or Gosport,
Speke, Hooton Park, and Silloth were then considered, and
Silloth, which was being built for a Bomber Group Pool, was

chosen in October,

The Coastal Pool was to deal only with land aircrait,
since crew requirenents for flying boats could be met by
adding to the Seaplane Training squadron, Its work was
defined as converting pilots to operational types and giving
them operational: training, and also giving wireless operators
and dr gunners training in their operational duties.

Coastal Cormand drew up a syliabus which provided 40 hours . . -
flying per pilof, with another 20 hours ;s navigator, during

o six week course, 4n aircraft esteblishuent of 10 Ansons,

6 Hudsons, 5 Bothas, and 4 Beauforts was agreed.

Coastal Command,vin planning the Pool, realised the
need to match its capacity to the wastage rate, but since -~
all its pupils had to be GeRe trained the initial planning
wa.s basedAon the School of GeR's output of 416 per year;
less @bout 80 pilots per year who went to the Seaplane
Training Scuadron,

‘When the adequacy of Gréup Pools to deal with the

output from S.F,T.Ss was reviewed in October 1939, the

f; g

Coastal Pool called for no comment, since the planned

/S.F.T.S, output
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S.F.T.S. output for Coastal. Commend wes already matched to the

School of G R!'s intake,

Coastal Command were anxious to get the Pool working

‘quickly, chicfly in order-to deal with the partly-trained

- pilots and crews in duxiliary sguadrons, It was proposed

to provide Hudson instructors, move a Blenheinm training
flight from Thorney Island; and draﬁ Anébns from the Auxiliary
Squedrons, The Pool was to be controlléd.by Noel7 Groupe

The Coestal Pool opened at Silloth on lst November,
1939, but was hendicapped shroughout the winter of 1939-L0-
by unserviceability of the a;rodrome and the unfinished state
of the buildings and ranges. & certain amount of conversion
and_ad hoc training was done, ‘and af eleborete synthetic
crew btrainer for Hudsons déveloped;ibut in April 1940 the
Pool was still unable to accept crews for normal operationél
training., :

In Decesber 1939, when the ratios :}of operational
training to operational first line aircri%%-were agreed, 20%
was fixed as the proportion for G.Re landplanes. The Pool
was rensmed Nos1 0,T.U. in February, and in April its
¢stablishruent was 14 insons, 8 Hudsons, 7 Bothas, 6 Beauforts,
and 6 Battle T,T., -

Two other Coastal Command units weré in function,
theugh not Jin name, Operational Training Units.  The

Seeplane Training Scquedron was at Calshot, and the Torpedo

Training Unit at Gosport until it moved to ibbotsinch in

March 1940,

Army - Co-operation Group Pool,

The specialised post S.F.T.S. course given pilots
at the School of Army Co-operation wos“in effect operation-
al training, and was treated and plreamned on similer lines

to other Group Pools. '

/The first
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(»1939“40 was 4 SeE, and 4 T,E, squadrons, or 96 operational

, =250~
The first ;ihe to be backed during the winter of
| ™

e
aircraft: the éstimated wastage rate was 464 pilots a year,
A reservoir at Andover was added to the School at id Sarum,
meking the combined capacity 58 pilots, and the course
duration was fixed at 6 weeks (35 hours! flying on S,E,
aircraft, or 40 hours on T.E,). The planned output of the
Pool then balanced the estimated wastage, and was comfortablyh;f
matched to the number of pilots earmarked for Army Co—
operaﬁ@gn work from'fﬁeASLF.T,S. outpute

An increase in the number of Army Co-operation
squadrons was due in the sﬁmm;r gf 19,0, and the necessary
Group Pool expanéion‘was allowed for by agreeing the opera-
tional training to operational ratiofof'aircraft, in
becember 1939, as 5Q% for T.E. types and 25% for S.Es The
Army.COTOPeration Group Pool was not troutled by aircraft
limitations, since its establishment for backing the 96
sircraft first line was 40 T.E, and 11 T.R.

The Empire Air Training Scheme,

At the outbreak of war the possibility of training in

Canada was again being considered. A/C. McClaughry, after

discussing it with G/C. Godfpey of the R.C.A.F., made it the

subject of a paper dated 2nd Septewber in which he suggested
that Canada might be willing to concentrate on training
rather than on the formation of more operational units, and |
that as a first-stép the War Training Organisation should ﬂf?
be applied in Canada and a modest increase made in the number
of Canudian Flying training schools,

A/C. McClaughry's paper mentioned the possibilities of
starting Elementary F.T.Ss, based on civil flying clubs in

Canada, of setting up schools for .aircrew and ground staff,

—

and of "arranging for the move of Flying Training Schools

which may be in the operational zone".

/The paper
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The paper also dlscussed the questilon of flnance.

It was likely that Canada would expcct the United Klngdom
to pay the coet of tralnlnw as well as that of employment
af'ter tralnlng, but thls was contrasted with the precedent
of l914-18 when Canada had borne the whole cost of Canadlan
personnel.' A/C., McOlaughry suggested that Canadians might
be tralned as members of the R.C A.F. and that some squadrons -
could be manned entlrely by Oanadlans.

Training in Canada was the main subject of a meeting
called by AAL, Portal on lOth September "to go into the
measures neceseary to prov1de the flylng personnel who would
be requlred to man the maylmum number of aijrcraft that
could be produced in the second_and third year of war',

The estimate was that ‘some 3,-4 times the output of pilots
and crews planned for 1939-40 or sometnlng over 20,000 p
year, would be needed but the tralnlng organisation for
producing such an output was too big for the United Kingdom;
the Domlnlons would have to be asked to help on a very
large scale. A o .

It would be‘necesuany to ask Canada to train 8,000
per year, qnd to persuade her to devote her resources first
to tra1n1ng and later to sendlng an air expeditionary force.

A Btrong migsion would be necded té put forward these

: pr0posals.

At thls stage it was recognlsed that such a training

- scheme should be controlled by the R.C.A.F., and that the

supply of T.E. trarnlng alrcraft for it would be a major

difficulty., The pos51b111ty of transferrlng R.AF.

Schools to Canada in the event of operatlonal interference

with training in the United.Kinédon was considered, but
the loss of output 1nvolved by moving was held to mgke
transfer unde51rable until the. tra1n1ng organlsatlon had
expanded to itg peak and airfields were required for

operational work. /The conception
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‘

The conception of training in Canada was greatly

- S.5658, | widened by a proposal made by r. Bruce.(ngh Commissioner ﬁj?
. for Australla) to Captain Harold Bulfour on the morning of
4 22nd September. Mr, Bruce outlined a pr1nc1ple that each
A.H.?. ITIc/3/1 Domlnlon should have its ovm . Alr Force contlncent in the
| fleld, buf ‘that training should be ratlona;lsed in the most
economical way by:concentrating all advanced training in
7~

Canada, thé other Domirnions doing only elementary training, B
The advantages of doing all edvanced training in Cenada would
ber-

(1) freedom from enemy interference,

(ii) easier transport of trained men and aircraft than to

or from Australia,
(iii) Canada had greater production possibilities than
| Mistralia,

(iv) nearness to. the UsS.A.

The proposal was considered iﬁ detail the same after-
noon, An ultimate Air Force_based onle monthly production of
2;550 aircraft Qould require to be baokea by about 45
S,F.T.Ss and L5 E.F.T.Ss, turnlng out some 19,500 pilots per
year, with a correspondlng number of schools for training
other air crew, - - The existing RfA.E, organisation had 14
S.F.T.Ss, and it was hoped to‘provide éive more in the

' United Kingdom, This left about 25 S.F.T.Ss to be Llocated
in Canada, - (The possibility of specialising them for bombers,
fighéers;'eﬁc. was envisaged)s e
o The 25 B.#,T.Ss necessary to feed the proposed :
S.F.T.Ss in Canada were to be inided between the three
Dominions oonoerned; New Zealapd was already preparing to
supply the R.A.F. with 6€0 trained pilots per year, but her
7 /two schools
1, Canada, Australia and New Zealand., South Africa was left out from the
start because the extent to which she was willing to co-operate in the war. pﬂ\

effort was doubtful, and any approuch polltlcally unwise. —

¥ e ..
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two schocds had as yet no modern types of aircraft, and
could therefore only be counted as E.#T.Ss, This left 23
E.F.TueSs: 13 were provisionally allocated to Canada, and 10
to Australia, | Australia's existing Flying Training Schools
would be able to back the six operationsl squadrons which
Austrelia wanted to send on active service without delay.,

The training of other eirefew was also to be con-
centrated in Canada, and telve drmeﬁent schools, two G.R,
schoois, and two navigation saheels were planned. |

When these main oﬁflines'eff%he scheme had been
sketched it was dlucussed by the Dominion High Comnmissioners
in London, and then formally proposcd by a telegram; dated
26th September from r. Neville Chamberlaln to the PrlKEA
Ministers of Canada, Australis and New Zealand, A copy of

this telegram was also sent to the U.K. High Cormissioner in

'South Africa for the information of General Smuts.

The pfoPosa;s were:dccepted in principle by the
Dominions, and a mission, headed by Lord Riverdale, was
arranged to leave for Canada eariy in October. The main
requirements of the training scheme were discussed before
the mission left. The Blementary F,T.Ss would need 1,350
aircraft (Moths) and & monthly production of 75: two
Canadian firms were already makiﬁg:elementazy trainers and
it wes ‘thought thef_fheee firms together with Australian
production would supply the.numbers required, Engines
could be provided from the United Kingdom,

The Serv1ce F T Ss needed 1,125 S,E, trainers, plus

a monthly productlon of 62, and 1,575 T,E. trainers plus

87 monthly, It -was planned to use Hearvards and Ansons.

’ The‘ﬁéiVardS'wouldFCOme fr0m'the U'S A, if American

) neutrallty laws and dollar efchange ‘allowed, hnd the Ansons,

‘except p0351bly thelr 1arge wooden w1ﬁgs, would come from

/the United

1. Appendlx 20. ~ Telegram.dated 26th, September 1239 from the Prlme Mlnlster to

the Prime Ministers of Canade, Australla and New Zealand,
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" 'thc United Klngdom. T
The Armament Schools necded l 125 aircreft ond a
monthly output of 64. _ Battles for target towing could be
supplled from the United nlngdom, but the supply of service
| type attack aircraft with turrets wus dlfflcult. It seemed
llkely that tralnlng standards would huve to be lowered to
sult the alrcraft whlch could be pr0v1ded + Finally, the
nav1gat10n and observer vChOOlS would need a further 396 ™
dAnsons plus a monthly output of 20;l. These were to be
supblled from the Uhlted Klngdom.
| The ins tructor requlremente would be 550 flying
jlnstructor.;. for the E.F. T, SS (1.0. 22 per school), 675 C.P.S.
| tralned flying 1nutructors and 325 staff pilots for the
| SJP.T.Se (dees 27 and 13 per school), about 1,000 staff
pllots for the crew trulnlng schools, and some 350 ground
1ngtructors. For mulntenancc and the repair organisation
some 12 OOO Group I tradesmen and 25 000 others would be
needed !
Agalnst thesc fedulrements of personnel the R.AF,
. could provide no ground 1nstructors or ground staff, about
"300_400 E,F,T. S 1nstructoru, and a ;lo” of 360 C.,F.S.
instructors and 240 staff pllots per year, For the rest,
the Domlnlonu would hé&é to prov1de and train the men, The
importance of_centrallsing C.F.S. instruction in the United
Kingdom, to ensufevetaudatdised traiuing methods, was
stressed, | o : - f e
o The missioﬂzkaffiued in Ottawa on 1l4th October, with a '
; brief hto secure thevagreement?ef the Dominion Governments

/to the

1. Battles were eventu'ally used as attack aircraft.

2. Consisting of Lord Riverdale, 4/M, Courtney and Mr. F.T. Hearle. 4/M.Courtney
took the place of A/C/M. Brooke-Popham, who did not reach Ottawa before
12th November, After A/C/M. Brooke-Popham's arrivel AN, Courtney remained in
Ottawa until‘the fission returned to Englend in December. Mr, Hearle was
taken 111, did not arrive in Ottawa until 23rd October, and returned to i
England on 28th October; his place Was hot £iJ1led, technical advice being
provided by A/V/M. R.M. ‘Hill of Col. Greenly's Purchaulng Missione. The
Riverdale Mission had as adv1sere Mr, JoBs Abraham, G/C, L.N, Hollinghurst,

G/Ce_Jd.M. Robb, G/Ce Ae Gra% e F'4Re Howard and Mr, JeRe gﬁyth. Captain
arold Balfour was also in ttawa Trom 23rd October to 98th oveilber,
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to the establishment of the proposed Dominion Air Training
Alr Training Scheme for pilots and aircrews" but no formal
terms of reference, Preliminary examination showed that

the scheme could be got working to full capacity by the end

of July 1942.

Report of

* Riverdale Mission

ADHQB. IIIC/li-o

Negotiations began on the basis of recruiting pilots
‘and aircrews in Canada, Australia and New Zealand, giving
them elementery training in their;bwn Dominions and advanced
training in Canada, and employingjthem on operational duties
with the R.4.F. Dominion man—powefkand (mainly) Canel:.:=

training were to provide 5/9 of the flying personnel required

by the Red.F. (i.e. about ll;OOb:bildts, 6,600 observers and

11,300 air gunners per yéér); of which this first scheme

- proposed that L48% should come from Censda, LO% from

. T 1
- Australia, end 12% from New Zealand ,

Canadatls attitude was-stiff..' Shé was committed to

& heavy expenditure on her Newvy and Expeditionary Force, and

wanted her air contriﬁﬁtibn to be by bpéfétional squadrons
rather than by training effort. She considered the training
scheme a British plan in which Cenada had agreed to co-operate
but for which she was not respoﬁsiblé. For these reasons,
Canada argued the United Kingdom.should bear the lion's share
of the cost. | -

The Austfalian'répresénta%ives arrived in Ottawa on
1st November, and the Néw-Zeal&hd on 3rd November. Both

considered that the scheme under discussion plsnned too

‘much- training in Canada, Australia and New Zealand had

training facilities of their own, New Zesland's having been
provided by arrangement with the United Kingdom, and wanted

/to make

1, The remaining 4/9 of the estimated total requirement (20,000 pilots and
30,000 eircrew per year) were to be provided by the United Kingdom and
trzined in R.4.F. schools. The United Kingdom proposed to moke & sub-
stantisl contribution (#14O0 million out of a total estimated cost of

£908% willion)

“in aircraft and equipment; and to bear the cost of opera-

' tional employment after training, while the Dominions providing the men
would share the remaining cost of training-according-to ‘the use made of the

schools,

24
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r to make-full use of them. 'Mez'-eover;; :bo_fﬁ Denu;'p;:.ons objected
_to spending money in Canada on :‘tfaihing{;rhich would cost less
. Af:it were done atr'home, - Finally, the propoeed quotas of
; recrults ‘Were more than they could oupply..

The scheme was then revised so: that more training would
be done .in Australia and New Zeala.nd and leso 1n Ca_nada., ’chus .
reducing the cost to Conada.’ or the 25 S.F, T Ss, 16 were to
be in Canada, 7 in Austrullr., a.nd 2 in New Zealana, but some ﬁ

. advanced. training of Austral:.ans and New Zee.l nders was still

. '»to be done in Ca.nada. two Canad.lo.n S.L T Ss were garmarked

for Australian and one for New Zeuland pllots.

This revised schcme requlred Ca.n'*da to supply 5%% of
the total Dominion pilot output wstra.lla 36% and New
Zealand 12%. Ganaaa ‘was to have 14 B, F T, Ss, Australia 9
E.F.T.Ss feeding 7 Aus’cralla.n gnd 2 Ca_na.dlan S P.T.Ss, and
New Zealand 3 E.F.T. S feeding 2 New Zealand ancl 1 Cdludlg.l’l
S.F-..T.;:S__.}- -.The training of other aircrew was ’;o be
allocated in much the same weye e

The United Kingdom cen:tribﬁtio.r.l'te!them cost (in air-

) ._c.,re.f't and equipment) was i‘é&i‘stribut'ed becaeee ‘adv‘anced
~ trajning was now to be done 'in zhlst?:'eilia:'a'r‘id New Zealand, and
. the proportion of the Canadian Sost to b‘é borne by the
United Kingdom was slightly increased, o |

. Australia-and New Zealand Wwere prepared to agree on
this basis, but Conada was mot satisfied. ‘.

 Agreements about the trai'nihg to be d:oner in .Australia ™

and New Z ealand:were signed on 271:11 Novenber, and the -
Australlan and New Zealand representatlves went home.
Negqtl_vaj;ilqns,between~:G,anac'ba and'the mission went on, Ca_neda
insisting that the tra1n1n5 done in Ca nada must ber Canadian

undertalgmg controllecl by the R. C.A Fo, und flatly regect:l.ng

all- attempts o ma.ke the soheme "nom:mally Canen:.an bu’c ™

vﬁrhza.lly Bmtlsh" ' |
' /Canada also
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Ganﬁdu a_'l.so ZLTlS,LSth that! her .:hare .in the operational

fil" t llnef unr effort should be fully- acknowledged and would

Force, dra\m fI‘Oxu all pe.rt _fof‘ the: E:uplre. The essential
point. here wWas thnt Donlnlon relnf’orceme,nt for the R.A.F".
“ should . be unm:Luta_Leably associated with the name of the

« Domlp.lon ’ preu,r bly as Doiinion contingents under Dominion
offlcers.. ‘. Cdmd. a_Lso wanted full publlc acknowledgﬂent that

Ctraining was cons:Ldered the most ef'fect:.ve JAmmediate help she
(=

could give m thc war cffor‘t. o
Nc,gotlb.tlonu on thidse netters, and on financial
3 dbtulls. drugped_ on for' sore’ conolderuble tlmo. The .most
-eritical point was thc 11\515’Lenae of Col. Ralston (Canadian
“Minister of b‘:mc.nce) that t oIl the Canadian ou’cput from the
‘tralnlng scheme should be formed into R. C.;-.b. squadrons =
2 'stipulation by whlch large number of souadrons would be
R.«C.:..F in nu.me 3 but pn.pondermtly R.A.l‘ “in fact because'
- Canada .could npt . prov1de ground staff to n1atch her planned
- ‘o‘u'tput of ¢ 1rcrew= This s t;lpug,afapn was strongly resisted
by A/C/i Brn;oke-Po_phfxm, ‘andthe agreemcnt with Canada s
ult:und.tel\,r s:Lcned on thc wight of 16th~l7th Decenber, 1939
with an JaI“thle 15 hhlch s’@@lte&,(c.s had Similar Articles in
the agreements signed earller with Aus‘trall_a and New
Ze&land):- TR ST
"The Unlted Kingdom Govern.ment undertc_tceu that pupils
rof Conada, AuS'tl&ll‘,. and New Zedland shall, ‘aftor
traln:;ng is completed, be».ldentln‘:':.ed _wlth their

A . /respect:.ve

[}

1. nd was :Lnterpreted in a lettér dated 16th Deceiiber f‘ro.u Lord ler&leto B
Mr, Norman Rogers (Cenadian Minister bf Nationel Defenca)is1, T
"On.the understending that the numbers; o ber fHcorporated.or ora an.x.sed at
any time will be -the bub,ject of dlscu sion between the two rrovemmen*tu,
the United Kingdon Govcrn_k,nt accepts in principle, as being consonant
with the. mue.nt;LQ_n m -Paregreph 15 of the Mémorandum of Agrecment that the

United K:_ngdom :overnmcnu on the request of: the Canadian Government, would
arrange that Canadian pupils; when Passing out from the training scheme,

will be Incorporated in or org,an:tued as units and formetions of the Royal
Canadian sir Force in the field, The detailed methods by which this can be
done would be arranﬁed by an inter-governmental comnittee for this purpose

under Paragraph 15.
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re,éﬁécﬁive-‘Dopﬁhiqns,. elther bjr the method of organising
.-.Dbmi_nion uni"csA and formations or in some other way, such
fnéthods to be agreed upon vwith t‘hg respective Dominion
Governments conceméd; The Un:Lted Kingdom Government
will initiate inter-governmentsl discussions to this
end,"
¢ ::The agrecment with Canada (which was subsequently
initialled in London for the concurrence of AAuAstralia and
New Zealend. in their share in it) formed the ﬁ’i_a,jor part of
the Erpire Air Training Scheme, but was by no means the
.whole of its . The arrgngements made by Lord Riverdale's
[7ows Mission dncluded:-the. training orgenisstions in Australia and
" ..New.Zealand as.welle They were called collectively the
 "Empire Air Treining Scheme" and covered:-
(i), the setting up and operating of tro.ining organisations
o in Canada, ifustralia and New Zealand,
-(ii) .the nurbers of pilots and aircrew. to be recruited,
‘. and the nurbers to be trained, by each Dominion,
| (483) the operational erployment of Dominion pilots and air-
crew in the ReioFe or in Dominion units operating
" with the ReddFe
(iv) the distribution of cost, rates of pay, training
. syllebus, provision of aircraft, etc.
The Canadian part of the schems was of ..particular
- importance-not only because most o;‘hthe schools were to be
in Canada, but also because the Qa.nadian organisation was to
deal -with pupils from fustralia, Canada and the United
Kihgdoml és well as with Canadians.
The conplete scheme planned f;he following schools:=

/In Canada

l. Up to 10% of the Canadicn quota for p:.lot and observer tra:m:.ng m:Lght be
filled by pupils from ‘the United Kingdom or' New:f‘oundla.nd. ]

N
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; In Canada 13 B Te& 168, F.T.S. 10 A.0.S.
: ... 10B_&G.S, 2 AN.S,

In justralis  U9UELFLTLE. 7 S.F.T.S. L 4.0.5,
: %Boeﬂ G’.,S..

" In Wew Zealand =~ 3 B.F.T.S. 2 S.P.T.S.

The proViéiozi' of r;13n~156;y§'er d:.d not follow the dis-
tribution of‘schoot;'!".s;, sinee Some ‘troining wes to be done in
. ,A:Ca.ne.da for. the other. two Dominions, The intake of mcmitgl,
_and output of trained 1:1en, ‘was- planned to beie
Canadians (chl trained in Cmada)

' Recrultb for pllot traln:mg ' - 8112
(of whom 8L1 might be from thé UK. or Newfoundland)

Output of :trained pilots = - - 5746
(of whom 575 it b Lo thhy UK, or Newfoundland)

" Recruits for observer training ‘ 4368
~ {of whon %37 uight bé from the U K. or Newfoundland)

Output of trained observers S 3536
(of whom 354 might be fron the U,K., or Newfoundland)

Recruits for wireless operator ajr gunner training 7488
Output of frained wireless operator air gunners 6032
Australions

Reorults for pilot tramnlg ) ' 5616
(a2l glven E F.T,.8. tlalnjng in nu..;tralla)

Output of trgn_ned p:.lots v 3978
(of whor 884 would have. S.F.T.S. training in Canada)

Recruits for. sz:érver training - . 2938

Output of trained observers 2352,
(of whom 442 would have been trained in Cc.nado)

ecruit wi 88 erabor air sunner training
R ts for wireless op ! g training 5096

Output of trained wireless operator air gunners 3939
(of whom 754 would have been trained in Canada)

-

/Ner; Zoalenders -

1 All intakes and outputs are given as annual rates.
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‘New Zealanders,

Recru:.ts for pilot training 1872
(211 given B.F.T.S. tralnlng in New Zealand)
Output of trained pllots T 1326
(of whom 42 would heve been trained in Canada)
Recruits for observer training 546
Output of trained observers : 442

(21l trained in Canada)
‘Recruits fdrﬁvireless 'operator air gunner training 936

Output of trained m_relesu operetor air gunners 754
(all trained in. Cu.nada) :

The schenie thus planned an anual output of 11,050
pilots, 6,370 observers and le,725 W:Lreless operator ¢ir:

gunners from effort contrivuted as follows:-
R

New UK. and
Canada . Australiz Zealand Newfoundland
MLN POWER.
Pilots 16,8% 36 12% 5e2%
Observers 50 - 374 5% 7% 5¢5%
W.O.Jl‘_.G'. 56‘;@ 57% 7% bl
Total 51% 35 ik T 3%
\ . TRAINING
Pilots(E.F. .-)527‘ osen 1% Co.
o Pilots(S.F.TS. )64ﬁ o 28% . . 8 -
L Observers , 99"/0 Bk s - -
:‘ W- Ou.lL.G'n 7 36/-’0 . -

W1

The Un:Lted hlnc dom u.nclertoolx to supply almost all the
1
aircraft and enﬁmes requlrea for tr‘n:Ln:Lng in each Dom1on2,
vizi~-

/Cenada.

1. The number of alrcraft _required Tor the scheiie wass—
Annual Wastage

Canada 702 Moths (B.F.T.Ss) 117
720 Harvards (SeF.TeSs) 120

1368 Ansons (8.F.T.Ss, 4.0.5s and 4.N.Ss) 228

. 7a>3tuﬁs(hud& mﬂ?‘&uJ 125
Australia 486 Moths . 8l
315 Harvards or erruway . 52

591 Ansons S8

336 Battles . 56

New Zealand 162 Moths . 27
67 Harverds 11

126 Oxfords or Ansons 21

(These requirements subsequently chenged (after the signature of the
Riverdale Agreement) becauge the ultimate target first line required a
considerably higher proportion of T,E. p:Llots)

2« The United Kingdom also undertook to supply spares f‘or these aircraft, and
repluce wastage. :

()
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Cenadat~ ' 136 insons (without yrlngs, which were
to be made in Canada).
750 Battles
553 Harvards :
468 engines for Moths
Australiaz- 591 .mnsons (without wings, which were
to be made in iustralia)
336 Battles
233 Wirraweys (which were to be made in
Australia)
32 engines for Moths
New Zealand:=- 126 Oxfords or Ansons
67 Harverds
108 engines Tor IVIOtho

Caﬁada, Australia, and Neir Zealancl'were to supply
the Moth airframes required, * In aé.d:f"cﬁibn, ‘Canada was to
provide 167 Harverds and Apstralia’ 82 W:‘;I%éiways.

~The remainder of the cost was to be borne by the
Dominion concerned, except that 11uétra.}.i_a was to contribute

-, ,";v; . - . S P, o
1142%% and New Zealend 8408% of the cost of S.F.T.S., £.0.5.,

A o T R
Bs & GoSy, AJN,S, and Wireless School training in Cana
(representing the proportion of Canadisn facilities used by
those’ Dominions)?‘.

The whole scheme, in each of the three Dorinions, was
plammed dn accordance with ‘the War Trathing Orgenisation of
S.D,138(1), with the sole exception that navigation and
armnament training were not to be carried out at combined
schools but separated, as was vbeing done in the United
Kingdom, between Air Observer Schools (for navigation) and
Borbing and Gumnery Schools. The syllebus, durction of
courses, and size of schools were to be the same as in the

United Kingdom2 s feeatm

/B TS

le The cost of the Canadian scheme was dividediw

Canada (Initial and E.#.T.3. training) - # 68 million
Canada (other training) . #285% million
United Kingdom (in.kind) . ... 185 million
Australia SRR 4 L;.O_ ~midlion” T
New Zealand £ 28% million

2. The wastage rates for which allowance was nade were:i-
EJF.TuSe 162/3%, SJF.T.5. 155, 4.0.5. 162/3%, Be & GoS. 33% W/T. school

16/2/3%.
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i .

*EJF.Tu8.  Capacity 96 pupils: course duration 8 weeks
S.F.T.S. " 152 " i course.duration 16 weeks
4.0,8. " 120, " ¢ course duration 12 weeks
B. & G.S, +"® 60 air gunners: course duration
o _ S L. weeks

" 60 observers : course duration

ALN,S, " 170 observers i course duration
4. weeks

Tt was planned that the E.F.T.Ss and 4,0,Ss should be
civilian opera£éd, as iﬁ the United Kingdom, in order to make
use of existing organisations~dhdZSO4éhablé the scheme to be
devglgpgd more gquickly.

Time was, of.céﬁ?se; needed to build the schools, train

o the instructors, and provide the.aircraft, No time schedule
was laid down for Australia or New Zealénd, but the Canadian
. scheme had the following targef.ddtes:—
_LFirsp E,F.T.S. Aig&§° and Wireless School to open in May
R ‘ .

First. SiF.T.S, to open in July 1940,
First B, & GaS. to open in August 1940,

Last A.0.S. to open in December 1941,

Last B.#,T.S.  to open in February 1942,

Last B. & G,34 ,to open, in March 1942,

Last S,F.T.S, to open in April 1942,

The first outputs of trained pilots and other air
crew would thus leave the schools between Septemper and
- November 1940, while the scheme would reach its full size by

July 1942, and its full output by November 1942, The man-

power required to run the Canadian schools and the necessary

C

ancillary organisgtions such as repair &nd equipment depots

- was estimated.as_§0,000 (including 2,686 officers and 30,666
airmen) when the scheme was fully’deﬁeloped. The agreements
made with Canada, Aﬁét}élia and New Zealand were all to re-
main in force until 31lst March 1943,

- No quésfioh'éroge oﬁér the control cfftraining in

Australia or New Zealand: .iﬁ cach éase'mgn from the

- Dominion were to be trained in schools beléngiqg to the

.vDomiﬁion,Aand the training was to be run byAthé Dominion Air

- - /Force
l. Astronomical navigation training. SEDERN
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Force concerned, with such help from the United Kingdom by
T : ~ the loan of officers and jien as might be required. Cenada,
however, was at first thought to be in somewhat different
case; the original pian pfoposed'tq_do all advonced training
there, and the Canadian séheme woulé thgrofore have been so»
. large that the Alr Ministry coﬂéidefed Canada would not have
officers with enough experience té ruﬁ‘if. Control by &
-~ . high R.A.F, officer as Director Generél, with a staff meinly
gomposed of Rea Fs officers experienéed in training, was
_‘ :~_’c'herefore contemplated." : |
. The original scheme shrank, however, until training in
Canada became preponderantly Canadién,.ﬁith comparatively
small commitments for Australia, NeW'Zéaland, and the United
Kingdomse Moreovef; Canada was stronél§ insistent that any
Canadian scheme should be under R;C;A;?. controle Accord-
. ingly, though not without misgiviné on the part of the
Riverdale Missidné it was agreed'that Canadian training
should be run by the R.C.A.F. with a strong liaison staff in
Ottawa to watch over the interests of the United Kingdomn,

Australisz and New Zealand,

Executive controll over the Canadian scheme was thus
exercised by the Canadian C.A.S., A/V/AM, Croil, while the

whole scheme was directed by a Sﬁpervisory Board consisting

oftw

Minister of ‘National Defence (Chairman)
Minister of Finance
Minister of Transport
) Representatives of the United Kingdom, Australian
and New Zealand Government ' :
Deputy Minister of Air, Deportment of National
~ Defence S
Chief of Air Staff (R.C.A.F.)

The Riverdale Mission returned to England after the
Signature of the Canadian agreement, with ‘the exception of
4/C/ll, Brooke-Pophaiz, who remained in Ottawa as United ¢
-~ . Kingdon Liaison Officer=in-Chief2, Jsites
1. These arragﬁemeﬁ%s for control and supervision were agreed by & letiter
dated 27th November, 1939, from Mr, Rogers to Castain Balfour (BeSe of Se)e

2. The staff of the Liaison ﬁ“ssion wag:
« Ho&y Jones, W/Cdr. Jels J6an, 6/Ce GoGe Banting and Nre AsDs Hogward.
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Sites for practically all the schools in the Canadian
scheiie had been selected while the Eiverdalc Mission's
ﬁegotiations Wwere golng on, and" after the agreement was
signed work begean,

Contracts were made for asrodromes and buildings,
for the training to be done by civilian organisations, and
for Anson wings, The training of fiying instructors began
at Camp Borden, and'the training of ground staff at St,
‘Thomas and the Air Armement School at Trenton. 4/C, Leckie
became the R.C.4.F, Director of Traihing, R.A.F. officers
~ and men arTi&e& in Canada to help with the initial stages
" of staff instruction.

’

There were some delays - in the contracts for civil
"SChool;, in receiving specificati?ns of Anson wings from the
LUhited Kingdom,'aﬁd in' the supply of aircraf't and equipment
for training instructors and ground staff, ILittle con-
struction work could be done during thé Canadian winter,
Criticism of tﬁe Canadian GovernmentﬁAnd of the Air Ministry
for the apparently leisurely'progfess”bf the scheme began to
be heard in Caneda,

There was also some suspicion that’ the Unite@ Kingdomn
stili'ﬁanted'R.A.F,”céntroltpver Cancdian training, and the
fact that the.Li@iSoﬁtfoicer-in—Chief considerably outranked
the R.C.A.F. C,A.S. géye sdmé colour to this suspicion. As
a result, there was & tendency for executive devclopment of-
the scheme to go én with comparatively little collezboration
. tat-recn the R.C,A.F.,aﬁd the UK. Iiaison iiission,

A/b/M. BroékeﬁPopham'therefore suggested that his
place should be tgken“by‘a morg}juni9r.3,A.F. officer, On
" -his veéturn to England in March’to head a Mission to Soufﬁi‘
*éffica, he was succeéde@;ﬁj A/V?M.;L.D.D; McKeann Aftep this

change the_Uhited Kingdom was represented on the Supervisory
Board only by the U.K. High Commissioner: the Head of the

Liaison Mission no longer had a seat on ite
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Difficulties began to appear over the supply of air-

* crafte  An .imhe:diate R but minor, trouble was o hold=up in
instructor tram:l.ng a.t Camp Lorden because the initial
cons,lgrnnent of Ansons a_nd Battles was d.elayedl. The major
trouble was a long-term matter: the Empire Air Tré.ining
Scheme hed been planned to produce S¢E, and T.E, pilots in

- -.the"ratio of 1 : 2,7 whereas the ultimate ration required for
.E.T.S.Z(AO). the first line Iforce had nox}v come out to 1 3 6+5+ The
.1 t 645 ratio should be reached in training aircraft by
.. “November 1941, and in output by 1942: but it was not possible
to build more T,E, traiﬁer_s tﬁan hed originally been planned,
~As a result, it had 6 be acééptea that in 1942 some 100~200
pilots per month who had beeﬁ given SEs S.F.T.S. training
would have to be c‘onve.rted to ﬁvips at 0.T.Us or by refresher
courses in the United Kingdom,
Mays of carrying out t'he Article 15 undertaking about
March=April 19:40. organising Dominion units e,nc{ formations were considered by
| the Alr Ministry, and a n’xem;)rﬁhdﬁm sent ot the U.K. High
Commisgioner in Ottawa, This menorandum pointed out that for
8 tyﬁical heavy bomber sta;cion only 21;.0 out of a total
estoblishment of 1,012 were pllots or Ouher air crew, and
that ot a t,‘plc:ﬂ. fighter stamon L,hcre were only 40 pilots
out of a total of 626, Establlgn:y_ng units as Canadian when
the officers, pilots and aircrew were Canadian would there-
fore have the result of putting large nmnbérs of R.AWF.
pé;;_s_&mel under Gonadian control, - | :
Acoording]y, the United K:fngdbnﬂs draft proposal was
thet Canadian squadrong and formations shoﬁl’d come into
existence .when they could be ‘vma.nﬁcd' 'whoily or predomimantly,
both in the air and on the ground by Canadla.ns. Some

definite suggestions'were put forward.

/(i) the Canadian’

1. The reasons were bad weather and railway delays in Britain.
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- Flying Training.Schools had'opehedl,' one Service Flying -

Lo TR ~

(1) the Canadian output of pilots and other air crew i

would ultimately feed 42 squadrons,. and these 42
! squadrons could be ali-Cancdien if 20,000 ground
‘;Igtaﬂfwwerevrec;gitéé and traoineds N
“ (ii) rédﬁéegCanadiaﬁ oﬁkpuﬁ of pilots and other eir crew
. so:that Cana_d;. wouldsupply the Same tgfal ampuht of ~
nman-power, but ﬁroi)éi'ly'bdianced bétween air and -
: ground crews: t'hev nwh'béf of sguadrons on this ;basis
“being 30,
For - comparison, it was stated that, the expenditure -
which Cenada was.-deyotirig to the training Scheme would, if
put exclusively to the re.isi.rig'; equipping end maintaining of
s'quad'ro'ns in the field, haye encbled 15 -Canadian squadrons to
be grodually built up.
.The whole.matter was one of grea:c'-delicefcy, -and
remained for the tﬁiqe being as 2 draift discussed between
London and the U.K. High Commissioner.

By the end of April 1940, no flying training had

started in Canada. The original R.C.A.F. Flying Training

School, at Cemp Borden and Trenton, was working on instructor
training, a Wireless School was open at Montreal, and a

maintenance and supply organisation of eqguipment and repair

~depots wes being bullt up.

In Australis four civil operated half size Elementary
Traz'hing BSchool ‘at Point v(-}ook, was working; flying instruct- _
ors were being t:c'ained; at Cémderi; and a "Nireiess School weas
open at Ballarat.

"In New Zealend fwo Elementary EoF.T.Ss (No,1 Taieri
;nd No.2 New Plymouth) and two Séf'vice FeTeSs (No.l Wigram,
and No,2 Blenheim) were at "rvork,' though below full strength

and largely with obsolete aircraft, - 8 :
L /Initial

T ool B.F.T.8., Pavafiold; - No,2 E.F.T.8., Archerfield;

Noe3 E.F.T.Ss, Bssendon: -~ and’  No«y E.F.T.S., Mascots
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Initial Tréihing Schools, for the preliminary ground
training of crew, were at work in all"tﬁréé Dominions: at
Toronto (Canada), Somers (Auétralia), and~Levin (New
Zealand). | |

Training Oversecas.

»

Though the possibility of doing more training over-
seas had been discussed and investigated more or less
steadily from 1936 onwards, the R.A.F, found itself at the
outbreak of war, with no more than one old-established
reality énd two newly concelved schemes.

The reality was NoJ F;T.S., which had been working at
Abu.Suéir since 1921s  The schemes were for g Flying
Training Schooi in Kenya, which had been approved in May
1939, aha'fér Flying Training Schools in F;ance, to which
thé French-Government hgd egreed two days before the outbreak
of war. |

The project of training in Canada which developed into
the Em@iré‘Air fraining Scheme was fundamentally different
from these other pléns for doing training overseas. The
Canadian, and Empire scheme.deait with the training of
Dominion mah-power:. récruits from Canada, Auﬁtralia, and
New Zeéland were to be trained in Dominion schools for
service in Dominion Air Forces working witp the R.4.F,

Noel FeT.S. and the schools planned in Kgn;é and Franch
were R.i.F. establishmenfs training R.A.F. recruits for
service in the Rei.F. iiself.
Nogh FaleSs ‘

At the outbreak of wa; Noey F.T.S. moved to
Habbaniys in Irag and began ﬁoiking to the lb6-weeks war
course. Its pupil population did not go up to war
establishmen%, znd 1ts output, just over 300 pilots a year,

went to the Middle snd Far East,

[Renya:
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"became fairly clear. o
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Kenya.

Nothing was done about the school in Kenye until

A

-~

December 1939. Before the wor some question had srisen of

 whether the site at Nakuru was Crown land or whether it would

have to be boughte After war broke out no decision to go

-ahead with the school was taken until the ultimate requirement

of schools and the size of the Empire &ir Training Scheme

A

" "When ‘the target first line force was approved at the

‘end of 1939 it was seen that the training backing for this

force would call for at least ten schools over ond ebove those
to be provided in the United Kingdom and by the Empire

Scheme, Work was then began on Nekuru, some objections by
the local civil aviation representative on the ground of

dangerous air conditions being overruleds In February 1940

it was estimated that the aerodrome would be ready in July,

and the buildings finished. in November.

It was at first intended that No.j S.I.T.S. should,
move from Habbaniya (which was unsuitable for a séﬁool) to
Nekuru in July, but this scheme was cancelled in April.
Nosk S.F.T.S. was to stay at Habbeniya, ond a new SeF.TeSa

to form aiv Nekuru in July or august.

France,

g Flying: Training Schools in France were at first
regarded with some suspiéion f?r security reasonsl, but
4/C/i, Newall decided that they should go ahead. A% the [ )
end of Septenber A/M, Barratt was told of the scheme and the
progross already made, and wﬁs informed that an aerodrome,
complete with buildings, was required in the Tours area.

No ready made aerodrome was availeble, but after reconnaissance

a site at Vendome was selected early in October.

/h/Me Wel™

1. Presumably espionage and leakage of informetion were considered the
There was also a possibility that schools in France might be

dangers,

—

more vulnerable_to attacke.
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the Orleans area,
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A/, Welsh asked the French authorities in October

for more aerodromes, and was offered sites in Morocco.
: [ ] . -

Moroceco. and North Africa were not considered suitable,

however, and a.reguest We{s_ made ‘i.;‘pr four or five sites in
This was auended éafly in November to
a request for locations, not necessarily in the Orleans
area, which wg;uld eﬁable a group of schools to be supplied
from the same base, ‘

On 11th Novewber the French allotted to the R.A.F.
a large arca stretching west from Vendome,

Reconnaissance

was done in January 1940, and in February S.F.T.Ss at

. Lignieres (nesx Vendome), Sougé (near La Chatre) and Parce

X -1 B
(between Sable and Le Mans) were authorised . The original

selecti‘c_)n»‘ of Vendome had bgen requisitiohea by the French
for the R.A.F'. in December, In addition,. five relief 1a.nding
groﬁnds were selected.- |
| Tﬁe aerodromes were to be grass, Vcndome. was. to be
sown in the spring. of 1940, and might come into use:‘in the
late summers, The others would not be ready for vsowing/
until tlfie autufnn, and were ur‘ll'ikelyv to be broughf iﬁto use
before 19#1;1 " ) .

Even these dates were uncertain: shortage

of labour and équ_ipment might cause delaye Some re-

arrangement of the aerodromes was done, and at the end of
April the scheme was for five Service Flying Training

Schools in France, to be controlled by a Group of Training

Command:- -
No,30 S.F.T.S. Sougé
Noe3l S.F.T.S., Herbouville
No¢32 SeF.T.S. Iuble '
Noe¢33 S.F.T.S. Houssay
Nos3l4 S.F.T.S. (location undecided.

- /Sotithern Rhodesia

= 1, The aerodromes and schools were to be built by the Air Minist ury

and‘ndt,by'

G.H.Q., and a Works Area was set up to deal w:_th uhem.
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" 'Southern Rhodesiae E ~

In 1934 S, Rhodesia offered to contribute £10,000 a
"year to Imperial defence, and the Committee of Imperial
Defencecoonsidered that the contribution could most usefully
- be devoted to pilot training in the Colony. .
,anly in 1939, following a request from.Mr.-Huggins
(Prime Minister of S. Rhodesin), Group Captain Harris o~
visited the Colony and advised its Government, The prbposal\J
for pilot training developed into a scheme for building up a
Southern Rhodesian Air Unit which would be available either
for the defence of S. Rhodesia itself or as a contribution
'.tb Imperialﬁdéfence, if ﬂ%cessary'outside S. Rhodesia.
S.57926 Grqu? Captain Harvis advised that the Air Unit should
be created by progressive steps:-
(i) &b iﬁitio pilot training at the civil school in
. ) Salisbuny,-gnd technical traiging of ground staff
_apprentiées Ey the R.A.F. at Halton.
(i) forméfioﬁ of o service training flight with
obaolesceht.serﬁice types of aircraft.
(iii) formation of the Air Unit's other flights,
(iv) creation o% reserves, )
This wak done; Two E.A;F. officers and three N.C,0s were
loaned to S, Rhodesia, and six pilots a year were taken into
training. By July 1936 the- treining fligﬁfbof the S,
. Rhodesian Air ﬁnit; equipped with Harts, had dealt with its
first ba?ch of pupils, ahd the Colorny asked for aircraft
: Eo férm thé opefational flights, No aircraft, however,
couiﬁubg providéd until some Gauntlets became surplus in
April and,Audai in Septeaber 19391.

/The formation

1. The subply of airéraft to the S, Rhodesian Air Unit-was.somewhat un—
fortunate, A charge of £700 each was made for the Harts used for i
service training, although other Hars were sold very shortly after to -
South Africa (which had no intention of using them to help in Imperial
defence) for £200_each, The disparity was ex%lained by a_ dividing date when
the Harts officially became surplus, but Southern Rhodesia considered the
higher price to be an unhelpful ges%ure. The delay over the Gauntlets and
Au was due to waiting until they were officially surplus and could there-

‘fore be supplied chezplye
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The formatlon of a V,Ru centre to tra1n reserves was

suggested.by Se Rhode31a in Julj 1938 1n February 1939 it
was discussed by a conference‘at the Alr M;nlstry, which
de01d.ed that the Alr Un1t should be expanded to 1nclude a V.R.
centre tralnlng reserves both for 1tself and for the R.A B,
'the Alr Mlnlstry supplélng alrcrart and 1nstructors. There
was opposltlon, howevcr, from the war OIIlce and the Treasury
to relJ.evmg,‘»ve Rhodesia of financiel liability for its owm
S.Bléha. » defence by prov1o¢ng 1nstructors, and nothing was done.
| In July 1939 Mr, Hugglns v1s1ted the United Kingdom
and expressed Se Rhodes1a s wish to go on with pilot tralnlng
in addltlon to the war commltnent of sendlng the Air Unit to
Kenya. He suggested settlng up a Flv1ng Training School in
Se Rhod951a, and stressed the advantages of the country for
Aalr tralnlng, , . , e
| After *He out reak of vaar, in October 1939, Se
3;51244 Rhodesia offered to supply two more squadrons (maklng, W1th
the existing Adr Unit, three in all) This offer was dis-
cussed in November and Decerber 19J93 and was eventually re-
placed by an acroemcnt to set up and onerate .
three E.F.T.S5 and thres S.7.T.Ss in the Colony., Aircraft
and practlcally all the 1nstructors and staff were to be
provided by thn R AT, . and t“r schools were to train R.A.F, &
puplls and Rhodes1anso
| In January 1940 Belvedere (near Sallsbury) was
chosen for the first E F T+8., and Cranbourne (also near
Sallsbury) for the first S.F.T.8., Two sites for aerodromes
were selected at Gulnea Fowl and Kumalo. Arrangements were
'made for Moths, Harvards and Oxfords to be shipped, and for
tne nurva:ds and Oxfords to hc orected at Durbanland flown
to Rhodes1a by South African Air Force pilots. The South
_ Afrlcan Government gave con51derable help over the erection

/=nd
I, The packing eases were too large to be taken to S, Rhodesia by raile
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Decerber 1939«
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and ferrying of these aircrafte. -~

South Africa,

, and New Zeul‘nders were to be tralned under the Emplre

" South Africats early attitude to the war was that she
would take an mctlve part in-if only if the Union were
d:.rectly threatened. | Any suggcotlon thc:t South Africans.
should serve out31de Afrlca - thut for instance, thqy should

be tr91ned to reinforce the R.4.F. as Canadlans, Australlans,

‘_Scheme - would have provoked violent political conflict in

the Union; dna South Africa was therefore nof included iﬁ
the negotiations and discussions which produced the Empire
Air Tfaining Scheme, |

" The Union, however, was conqernedrﬁith self defence |
andeith the defence:of Africa genérally, and began to plan
expanéibn of the Soﬁth African Air Force for this purpose,
Incrégsed fraining arrangements were nafurally'part of the
plan, aﬁd in Decenber 1939 General Smuts offercd to make
part of South Africa'’s increased tfaining facilities available

for Eurosean British subjects, who lived in Southern Africa.

In mekirg this offer he pointed out that training in the

Union wo.ld be more economical than setting up schools in
Rhoaesia >r Kenya. Barly in January fhé United Kingdom
accepted tre offer gratefully, éﬁd asked for it to be
extended tc include pupils froﬁ the United Kingdome It was
maﬁe‘cieér that there was no intention of setting up any
United Kingdom organisation in séuth Africa; and that all _
ﬁork would be under the control of thé‘Union, which would
act zs the United Kingdom's agent, General Smuts agreed
to tae exten31on. .

| T4 was ' then decided thaf the United'Kingdom should
hegctiate for training capacity in South Africa roughly
equivalent to that SCheduled\“or Southern Rhodesia, isce

for an output of some 1750 pilots a yearl over and above the
' /output

1. This was broadl; the output of 4 S.F.T.Sse
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-~ output of 720 a year which Soufh Africa was planning for
the S.A.i.Fs  One difficulty could be forescen at once: it
would be a long time before South Africa could be provided
with aircraft and equipment, since the whole production of
training material was already committed to R...F. expension,
the Empire Scheme, and Rhodesia.
-~ | There was some delay in telling South ifrica of thesec
February 1940 hopes and limitations: mnot until February was the Union in-
informed of the numbers which the United Kingdom hoped to
have trained and warned that the scheme would be a long=-
term project which would extend into 1942 and could not be
implemented "for some time to come". It was then propbsed
that a party of experts should visit South Africe to arrange
the details, South ifrica agreed both to the target Scheme
and to the t;rget Scheme and to the proposed visit, but no
public announcement wés made because such an amnouncement
might raise hopes of more rapid development of South
African training than was in fact likely to be possible,
A little later it became clear that South Africa
was considerably concerned sbout the equipment and operas
tional employment of the S.i.i.F., and that any mission
would have to discuss these matters as well os training.
A/C/M, Brooke-Popham was proposed as head of the mission,
and South Africa welcomed the proposal, The mission

arrived in South Lfrica on 30th ipril, 1940.

-
| “Sputh'Affica’s primary concern was expansion of the
S.iuisF., and she wanted help over this, in the form of
aircraft, instructors, and experience, in ret;rn fér.the
training capacity she wos putting at the ﬁnitéd.Kiﬁédom'sh
disposal.
P /The existing

Le Consiéting, in addition to 4/C/M. Brooke-Popham, of Sir Jazmes Ross,
G/Ce feLs Paxton and S/L. E.F. Porter, with Mr, Ae.L.dis Cary and Miss M,
Ho ldel" .
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The existing S.i...F. training orgenisation was

gcattered about in small schools all over the Union; it ﬂﬁ“
fell far short of R...F. standards in many respects, notably

in grouhd training and armament training; and it was un-
balanced in having a much larger elementary than service

training capacity,

Higher Organisation.

7~

4t the outbrgak of ﬁar Training Command had threc
Groups. N03521,123'and 25, primarily concerned with aircrew
training. The first two éontrolled the Service Flying
Training Schools,,NanI being also responsible fof the
Electrical and Wireic;s Schools until No.26 Group was
formed in January 1940, and No,23 for the Central Flying
School of iir Navigation., No.25 was the Armament Groupl.

Reserve Cormand consisted of three Groups. Nos.50
and gl,controlled the Elemontaﬁy Flying Training Schools and
the clvil navigation échools, Nd;54 was formed at the
outbreck of war to control the Flying Personnel Reception
Depots which were set up as the eventual result of Brigedier
General Orichley!s suggestion. \

. No.6 Group, which became responsible for the Bomber

Group Pcols in Septembef 1959,'Waé at ibingdon, The
tr: ieding upits in Coasfal Cémmand, including the School of
GoR. and the Group Poql‘;t Silloth’ when it was formed in |

/November,

1. Training Command was at Market Drayton: it moved to Shinfield Park, Reading ~
in January 1940% for better accommodation and easior accessibility to .
London., Noe21 Group was 2t Cranwell, No.23 moved from Grantham to South

' Cerney on 10th October 1939, No,25 Group,. which had moved from Eastchurch
~ to Brize Norton in June 1939, moved to Mrrket Drayton in February 1940,

2+ Reserve Command was at Wantege Hall; Reading. No.50 Group was at Bristol
until it moved to Reading at the end of fpril 1940. No.51 Group was at
Leads, No«bl Group was ot Reading, and moved to Bexhill in March 1940.

# The move began on 12th Januery,
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EWP M.l (40)

j“ 'm{ _"' T4
November, remained under No,17 Group ot Lee-on-—Solcnt,

Fighter Command had no Group specially concerned with

‘training, and Air Chief Marshal Dowding in February 1940,

resisted the Air Ministry proposal to concentrete the
Commend!s few tre.inipg units under the single control of
No,10 Group,

By the spring of 1940, it had become obvious that
Training Cormeand was scriously overloaded, end that Reserve
Command's raison d'etre had largely disappecred with the
end of the Volunteer Rescrve civil organisation ot the
outbreak of war, Training Cormend hed some 4,400 officers

and 84,600 airsen, as well as 1,500 Poles ‘and 1,000 WeirsdieFs,

-against Reserve Command's 450 officers awd 8,000 airmen.

Four fifths of Training Commond's persomnel were. in Recruit

Centres, Technical Traj_ning schools, or other non=flying -
units., 4ir Marshel Courtney (4.S.0.) proposed in Zpril
that Troining end Reserve Comuand should be re-organised
into Flying Training cnd Technical Training Comriand, Flying
Training Cormend was ta control No,21, 23 end 25 Groups,
plus the Groups (NOS.BO, 51 and 54) of Reserve Cormand,
Technical Training Corraand was to deal with the remainder,
These proposals, which gave Flying Training Command 54
stations, 3,200 officers and 26,000 oirmen, compared with
Technical Train'j.ng Cozm‘aen’d's 23 statioms, 1, 650 off'icers ond
69,000 airmen, were approveds

. The higher control o¥ ‘&rmamont natters remcined en
unsolved problein B The disadvantages of handling develop—
ment, tactics, and training in three morc or less water—
tight compartments hod been pointed out by Air Commodore
MeClonghry Jjust before the outbreck of war, e=nd they again

became obvious when the formation-gnd functions of the

. Central Gunnery School were being discussed, The solution

put forward by 4ir Conmodore MeClaughry had been the

/setting up
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setting up of an irmement Dircctorate in the Air Ministry to

-

supervise and co-ordinate =211 aspects of ecrmament., In
October .ir Vice Marshal do Crespigny (LeOeCe N0o25 Group) '
put forward another possible solutioﬁ ~ the creation of an
srnament Command with two Grdupé, one dealing with training
and the other with tactical'development. drmerent troining
(he said) was tending to becoue di%ided'émong still wore
separate compartnents; Group Pools were desling with it, ffj
and the transfer to thém of Sdme S.JHF.T.S. armanent attache-
ments would increase thciflshare. &ir Vice Marshal de
Crespigny cnvisaged the development of' Group Pools into Crew
Tfaining Schools under the control of the irmauent Training
Group. Nothing was done, however, cbout either this
suggestion or ./Ce ¥McClaughry's: armament ﬁatters rewsined
diffusely controlled and without any effective co—ordinéfion.
The rapidly growing importahce of the 0.T.U. stcge
wes reflected by a nﬁmber of changes in the orgenisation
of the .ir Ministry. The lssistant Chief of the iir Stoff,
who controlled operational training, becaie feCeseds
(operational requirements and tacticsl) in Februg:yg and his
Directorate of Staff Duties was renamed the Directorate of
Wer Training and Tactics (D.W.T.T.) in Merch. —«n assistent
Director (A.D.W.T.) for 0.7.U. training was established,
and the Directorate had branches dealing with Fighter end
Boriber Command units and 0.T.Us (TeWeles), Coastol Comrand
units and 0.T.Us kT.W.é), and army co-operation natters 7~
(ToWe3e)s | N
The Directorate of Training was elso reorganised in
Marche It had three Deputy Difectors:— DT, Fe, res-
ponsible for flying training (T.F.l, 2 and 3), navigation

(Te Nave), and naval umatters (TeNe); DeDeTe ixtie, responsible

for armoment training (Te 4rme 1, 2 and 3); and_D.D.T.Tech.,ﬁ—§

/responsible

le 1e€e 5eCosieSe(T)e The post of Director General of Operations was
abolished and replaced by that of 4.C.ieSe (operations and intelligence)e
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responsible for trade training (T. Techs (liecha)),.instruce-

tional filums Ty Tech (Instr. Films)), signals (Te Techs

(Sigs.)), anafphbtography (Te Tech., (Photos.)). In this

reorganisation Te.Gs cecased to exist: 1its gas defence duties

’v'were'taken'ovéf}by Di. of O,y -end.its responsibility for

chemical’ welfare by Te Armie Le -

-

Matters concerning the Inpire iir Forces were at

. firét.hindlcd.by‘a-Deputy_Diroctoratc of Doiinion Air Co-

Office Memy25/40s

operatidn (D.'Dom;.L.C.),Awhich was forued in November 1939

to co~ordinate $hc Dominion .Lir Forces and Dominion

Training Scheues. ofter the signature of the Riverdale

hgreements, however, a standing comittee of the Jir

Council was qppoinfed to keep in touch with the developments

of the Erpiré iir Training Scheie, This was known as

the BeaoT.S. Coziittee and consisted ofie

The Undér Secretory of State (Chairmaen)
-EALSM.P. ' .
.t’A..I'Ji‘..S.O .
2nd D-Uosn
Its terms of reference werc subsequently extended to cover
all tfaining OVEIr8Cas,

In February 1940, responsibility for co-ordination on

Epire Training natters and for commmication with the

~Dominions was trensferred from D, Dom, 4eC, to the Deputy

Directorate of Organisation (0;5),‘and in Mcrch Do Do,

ieCe ceased to exist, its remaining functions being
taken over by o new section in the Directorate of Plans,
Swnary s

At the outbreck of war the nuiber of schools werking
in the United Kingdom went dovm. Reserve training came
to an end, and sore 28 of the &. & Re FTeSs either
closed or disappgéred by cmalgomation, —Five armament
training stations.on the east coast could not be used
because ther éegeqihA%ﬁe operational area., The number
of S.¥.T.5s remainédvuﬁéhangéd at 14, of wﬁiéh two were

/training
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‘trgininggfgrnthe Fleet sir arme  One more civil 4.0.M.S. ™
cane into operation, |
The. "War Traininé Orgaﬁisation"'changes laid down in
. : S.ﬁ°l§8(l) céme into‘fofcé as far as possiblece, The S.F.T.S.
course was Shbrégﬁéd frém 26.wceks1 to 16, the observer
course rericined ﬁndhhngéd,band the school training of air
gunnefs on L~week courses began, The capacity of schools o~
waé gradually increased, as accommoddtion and the supply of
aircraft and equipment cllowed. — The theoreticel result of
these changes was to make possible an output of 5,600 pilots;
3,600 observers and 5,400 air gunhers per year from the
reduced nuaber of schools., '
This rate of outpu% was not achicved. Shortage of
aircraft, eéuipment, accotnodation end instructors slowed
down the expsnsion of schools to their plenned war-tine size2
The stondard of proficiency prgducgd by school training was
found lacking in several diréc%ibns, cnd this fact, coupled
with the difficulty of keepiné trained .:en employed at a
time when few were needed to rcplaee casualties, caused a
general lengthening of school courses by sbout 25%, with a
corresponding reduction in output, in Deceﬁbeg 1939\
Training generclly was severely handicapped by exceptionally
bad weathcr -during the winter, and by unserviceability of ‘
eircraft and lack éf spares in the spring.u
Intakes to school training were somewhat miscellaneous, ~
Theltraining of Volunteer Reservists was, to a largec extent, |
finished off before the training of war time entrants was
begun. &S o result, there was great pressure on the nore
advanced sfages of pilot training, and a comparatively light
load on the E.F.T.8s, untii the eerly months of 1940,
Volunteer Reserve observers were found in many cases to be -~

/lacking

1. The peace-time duration was extended to 30 weeks in winter.

2. The same factors also corpelled the navigation training of observers to be
continued at civil schools instead of being transferred to crmonent train-
ing stationse

———— e
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lacking in general education and suitability, and their faile
ure rate was high, The Initial Training Wings became crowded

with Volunteer Reservists and war-time entrants waiting for

'plaCes in schools, and began to giV¢~pilots and observers

more instruction in mathematics and navigation.

; The standard of proficiency which war-time school
training aimed at producing wes the peace-time passing out
standerd fron schools. . In theory, this standard enabled a
pilot to take part at qnece in the flight training of his
squadron, or toke part in operations vagainst the enery after
a week or so in his squadron, and was defined for war
training as producing pilots and edircrew "qualified to emsume
their full responsibilities in the duties for which they
have been trained". In practice, however, an "assumption

of full responsibilities" standard Cor passing out from

“schools was approximated only for day fighter work:s for

other squadrons a good deal of additional basic individual

instruction, as well as flight or operational training, was

‘needed.

Some aspects of basic training had been merely begun,
bu% not carried to any satisfactory degree of competence or
mastefy;»at schools in peace-time, Conspicuous examples
WeTe s

(1) instrument flying, ight flying, and nevigation
for pilots,

(ii) practical experiefice of navigating, particulerly
in bad weather and at night, and of using aids to
navigation, for observe?s,

(iii) prectice in operating in the air, for wireless
operators.

The extent to which'fg;l proficiency in these aspects
had to be developed after pilots: and air crew left school
varied from one typé of squadron to another. .. So,-ﬁéq,;did

/the organisation
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the organisatipn (such_as navigation courses, G,R;}qou?ées,_ N\ ;
seaplane traiﬁing{uetg,)lfof*giving instruction after 5asic_‘
school training had'éggn.completed. " The result was thgt a

varying burden oﬁ»ad@itional training, part bosic and pert

operationel, lightest for fighters and heaviest for bombers,

‘had fallen on squadrons in pesce=-tine,

i

Wor-time school training, while aiming at the same 7~

passing-rut stondord, had the handiceps of shorter time,

shortege of aircreit, bolck-out, dispersal and operetional

restrictions on flying, in achieving it, Rather more

additional instruction therefore remeained to be done in wor
time, but squadrons could not deal with it ond carry on R
sctive operations as wells

The existence of this gap in training wes foreseen,

~end the originel functions lxid down for Group Pools provided

thet in war~time they should “trcoin the output of the Flying

m

reining Schools up to opersztional stendard",  This,
however, still left vegue the excot stonderd at which
squadrons'wouid cecept pilots and gir crew in wor-time:
"operationdl sfandard" was en 1ll-defined cri%érion,'
SO muéh so thet Adr Morshel Welsh in November 1939 o
could describe the intention of having “pracfiéaily

no operational training in &« sguadron" as a consider-"»

able dxift from the original purpose of Group Pools."

'Thus, though the need fqrvfilling the gap in
training'between the passing out standard of schoolé dh& —
"operational standerd" was acccepted, it was necessary fd
define sqﬁadrons' standard éf acceptonce before Group Péols
or 0.7.,Us could be plonned satisfactorilye.

About this standard there was considefable divergence
of opinion. Fighter Command, with comfafdtivély.little
post S;F.Tos; training to do, was prepared to éccept pilots -

/into
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into squadrons at their S.F.T.S. passing out standard and

leave the squadrons to do what training was neededs  Bomber
Cormand, which had to_giAve. a good deal.of additional
instruction to both u:l.lots end air crew, insisted that
‘souadrons should be Saddled with only the bare minimum of
training.

Other conolderutlons h:dcon.,:.dc:n :ble 'bearlng on vhether

'tca:m:mg dm.lcl bc dom :m Jsugdrons orO T Uu, Fl“"“ Jine cxpansion

D o,. ‘»,

and. rea.rmament was o natter 01 v1tal ‘urgency ror x.*lghter

Command, and there were not enough hurrlcanes and Spitfires

to equ:.p 0 T.Us as well as e,cor.nd d’ld rearm the first line.

' -Bonber Conmand on the other ha.no, used 1) non=-mobilisable

»

and 6 other squo.d.rons to_ rrovide a training bo.ck:.ng for 33
operetion .l squudrons.

The fc,cts that contlnuance o; sustained operatlonal
effort would depend on the supoly of f‘ully-tra:.ned casuzlty
replacements, a.nrl that squadrons could ;1ot train-men while

engeged on OPCI‘atJ.OnS ’ grc_dually becene dominants A policy

" of leavmg squudrons to do only the 1rrodrc:.b1e minimum of

tra:mmg slowly crystallised fror the cunference of ith
December, Air Chlof Marshal Newall‘s ruling on flghter
Group Pools in J anuary, -nd the conf erence on l9th Aprile

The renaung, of Group Pools "OPGI‘&thIlcl Tra:Ln:Lng Units"

“was ani out\zurd end v1s1b1e 51gn 01 thls pOllC'"'

Flghter Comrmnd res:.sted the transfer of operational
tra.i_ning to 0.T.Us, The amount of training needed for
fighter squadrons, ttlough appreciable, was not hzavy; to
devote operational aircre:f't to 0.T.Us while there was sill

need to expand the first line seemed to Air Chief Marshal

Dowd::.ng a 1uxur<r.

) Wh:n.le “this pol:_cy - that O T.Us should be a matching

stege to bring the qual:_ty of sohoo;.s_" output up to the

 full requirenments of cperationa.l squadrons - was taking

/shape there
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shape there was no change in the quantity of pilots and air ~
c;'évf that Group Poolé, or 0,T,Us, could hazidle. Borber ~
Command had organis;ed. fifteen Group Pool squadrons and five
Reserve Sguadrons in Septenber 1939, and they went on working,
practically unchanged, until April 1940, ‘ Fighter Command
had the nucleus of en 0.T.U. organisation in its Group Pools
at St. Athan and Aston Down, but it was a nucleus with the
minimum of circreft and equipment,; which could do little more @
than train replacement pilots for the squedrons in France
during a qiiescent period, Coastal Commend hod a welle
planned Group Pool which existed xfmainly on jﬁapef. ' In no
case was the actusl operational trsining organisé;cion large
enough to train either the flow of men from échoois or the
expected numbers- for casualty mplacenlénts;

The major factor in putting any pblicjr' o.bout oﬁergtion—
al training into force wes that 0,T.Us needed a.ir.cr.ai‘t‘,v_
equipment, éﬁ&'mm—power.- Ajrcraft were the chief‘ di_:f‘ficulty;
the numbers recuired were lerge, aﬁd a high proportion of
them, if the training w:erc to be efficicnt, had té) kbe of
operational types,

0.T.U, planning had to..be done, obviously, én the
basgis of trainin‘g oll casualty replacements up to the
required standa¥d - that is, of matching the schools' output
to the requirement of the first line in quentity as well as
quality. In December 1939 it was agreed that ratios of
operational training to operational aircraft varying between C\
20% for fighters and 100% for heavy bombers were ‘needeél‘.to_ )
train the full flow of casualty repla;cernen*l;s. But :Ln o
arriving at ‘these ratios the claims of quality in training
were somevhat tempered' by the difficulty of providing so .
meny operational types; the limitation of first line siz..ew
that would inevitably follow the diversion of a large | : )
nurber of aircraft to training, and the hope that schools?

/output
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output standa.rd could be materlally :ur@roved.

A beg:_nnlng was made in epplying the ratios to 0.T.Us
towards the end of April 1940, though in the case of flghter
Coumand only an interim 0,T.U. strength, well below the
agreed 20% was aimed ate Until -»’Ghe*ihcrea‘sed streng:t;h of
training aircraft began to affect output, several weeks
later, the flow throﬁgh 0.T.Us remained, os it ha:d be'er; since
the outbreek of wer, rnisnlaigched to both operational wastage
and the output from schools, -

The asmount of operational tfajnmb, vnc.i consequently
the flying hours and aircraft requirements of O.TUs,
depended entirely, once the stenderd.of acceptance into
squadrons had been fixed, on the passing out stendard from
s_chdols. The formidgb],e number of aircraft required for
adequate Qperational training .ac,cordingly ‘focussed atteﬁfion
on the noss:L“b:Llltv of improving basic instruction. Coui'ées
were leng,thened in December 1939, but the lengthening pro-“
duced little improvement, and they had to be shortened again
in Aprll to core with the large number of men in I.T.Ws
awaltmg flying training.

Shortness of courses was by no means the only factor
responsiivle for the defects of school training. Shortage
of aircraft end lack of a wireless organisation for operdclng,
them at rzlght and in bad weather hendicapped night flying,
instnlment flying, observer, and wireless operator training.
Incompe’cent or unsultable instructors lowered "the 'te.ndard
of navu.gatlon and gunnery training. Shortoge of equlpment
handicapped all training, especially night flying and
gtume:ty. War time conditions af'fected serviceabi]:iiy, -
through dlspcrsd and black out s and 11n11ted the areas for
cross~country’ flylng. 4 , '

Giving more time to school treining could not change
these other factors, = More flying time, with suitable

/facilities
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-faci,-lities and equipment were essential for remedying the

shortcomlngs in school tra.m:.ngu
1

0,T Us had operatlonal g:chrui’t up-to~date equipment,

f)

and an adequate w:Lreless organisation, while the amount of
.pilo’_c training failing» to ‘tho'm callec.l. for & great many
Tlying ‘ﬁo_urs. Mofc .and more of the ;.dvanced training with
which Ischools could not. cope tﬁerefore' tended to drift to the
O.'I.’__.Usl:' the trensfer of bom‘bezi pilots' practical armement
training from S.F,T,Ss. in January was an indication of the —
limited field of instmc‘tion with which schools could deal
e_ffic:‘.en’cly2 . |
| Various factors - reduction of squadron training to
& minimm, defects in school training, and a tendency to
transfer advanced ins.tmctioh'.- fhus ccﬁnbined to increase
the training responsibility of 0.T.Us. - It was hard to find
all the flying time né;:ded, and abcordingly some ingenious
| dgvices for simulating air experience - "synthetie" trainers
- were invented and an Air Ministxy cotmittee set up to
foster their development.3 ’ B N e
Aircraft to nfoviée nllorek flying time at schools, hovw-
ever, could not be 1ound qulckly, while the value of- the
aircraf't which schools md was cons:.derably reduced by
maintenance ,(ﬁ.fficultics and lack of sparess .In the early
part of 1940 the need of trainer aircraft was so amsbe that
buying some from Italy wc"aus discussed.
Another inzpozjfa'h{:caﬁéé of weakness in school training
was instructors, Only flying instructors were irained to ~
teach their subject; others, in general, had knowledge of -
what was to be taught, but not of how to teach it l‘ |
Instructors' knowledge was not always of the right sort,

_Jor full

l¢ For example s the practical training of obscx'vers in navigation and teaching
wireless operctors how to work in the air,

24 Other factors tending to throw more advenced mstructlon on C,T.Us were
absence of priority, and hence delay, in supplying schools with the new 7~
equipment, and relicnce on obsolete service types of aircraft for armament —
training,

3¢ See page
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- or full enough: "master mariners?® at civil nevigation
. schools were criticised. for ignorance of navigation in the

.air, service navigation instructors had in many cases been

trained only up to the standard of whot-they were supposed

to teach, and armement instructors were far more competent
.to deal with the maintenance of equipment. than to teach

-its of'fensive uses,

The original conception of the Central Gunnery
School was largely intended fo rouedy the weakness of
instructors so for as gunnery was concerned. By allying
the trainingvof gunnery instructors with the evolution and
development of' gunnery technique end tactics it was hoped to
produce expert teachers with first-hand knowledge of the
subject and enthusiasm for its efficient improvements The
urgent first~line need for raising the existing standerd of
gunnery, however, led to concontratioq_by:the CeGsSe On
"leadership" in squcdrons, with corresponding neglect of
instructor_rgquirements at schools.

While immediate experience of wonr-~time training in
the United.Kingdom was defining the field which 0.T.U.
training would have to cover, ond cimphasising the failings
and'lindtations of existing school.training, ploanning was

going on for the ultiucte, full sizea;first line. This

of 2,550 aircraft per month,

A Tirst rough estiuatc in Septewber 1939 showed that
about 45 Soﬁ-ToSSl, with other schools to match, would be
necessary to back this Pirst line, So wany schools could
clearly not be accommodated in the Unitcd Kingdom, and the
long'standing, but unfulfilled, project of training in
Cancda was revived,

/Canadirn

1. Of the capacity laid down in 8.D.138(1) for war training.
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Canadian tréining became linked with the general

.quéstion of how the Dominions should contribute to the
comeon air effort, through a suggestion from the,High.
Cormissioner for Australia that each Dominion should
furriish an ‘aifcrew contingent for service with the

R.&.F., the advanced treining of aircrew from all

Dominions being centralised in Canadas This suggestion was
accepted in principle by Canada, Australia and New Zealand,
South Africa was informed of ‘the scheue; but not invited to
take part because of the pblitical difficulties which it was
knovm that any active participation in the ILiperial waxr
effort would arose, |

The first draft of the Enpire Air Treining Schenme plen-
ned that the three Doniinions concerned should provide 5/9 of
the Erpire's total requirement of aircrew, and that 25
S.F.T.Ss should operate in Canada, The various Dominions
would contribute to the cost according to the amount of
training they recuired for their contingents, and the whole
Canadian schene (éé visualised in London) would be under the
control of an experienced R.i.F. Director General and staff,

Caneda was lukewart: to the plan, disclaimed res-
ponsibility for its conception, preferred a more spectacular,
first—line, form of contribution to the war effort, and was
dubious about the finsncial burden it wouid impose,
Australia end New Zeoland were enthusiastic -2bout the schene
and eager to meke it a success, but doubtful about the cost
to thei of doing so much advariced training in Canzde,

The whole plan was therefore revised so that, broadly,
each Dominion did the bulk o advanced, as well as elementeaxry,
treining for its dﬁnZCOhtingent; only a couparatively small
part of the training of Australisns, and & somevhal larger
part of the training of New Zealandefs, re.aaining in Conads.

his reduced the cost to Cgnada, =and made %féiniﬁg'cheaper

/for
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for Australia end New Zealend: the United Kingdom offered
to bear an increased share of the expense,

This revised scheme was funda:.:xent‘ally ac;ceptable,
dustralia and New Zeeland agreed to it, but Canada went on
negotiating over details, Tlgese details all had one feature
in comuon ~ insistence that Dor’.;inions were soveraign and
independent, and not appentlgges of the Iiiperisl Govermnment,

Each Dominion :sust be master in its own house, and have

T

~control over the training Gome-in that Dominion, There had

been no question about this in the case of Australia and

New Zealandl, but Canada insisfed on Canadian contfol for the
joint part of the scheme., Each ]jominion's contingent was

to be orgenised, not as a reinforcement of Domainion man-power
supplied to the R.4£.F., but as an acknowledged i?on:iation of
the Dominion air Force concerned. | The negotiations ended,
and the E’mpi‘re Air Training Schere becere an agreed fact, on
16th Decembér,’ 1939, |

The Empire scheue, howéxier, dealt only with the train-
ing of aircrew from Canada, Australia and New Zealend - that
is, with 5/ 9 of the ult:hnaté .. training. Men fron: the
United Kimgdom and the resf of the Erpire, i.e. the rémaining
4/9 had also to be catered for.

By Decenber, however, the ultiimte force and its
training backing had been recalculsted., The number of
S.F.T.8s required.went up from L5 to 60, some 35 over and
ebcre the Empire scheiie were needed (with a corresponding
nunber of other schools), and 7/12 of the total nwiber of

pilots and sgircrew had now £o be _trained outside the Eupire

schemes '

Various plans were worxed out, gnd offers of training
assistance received, Pive S,F,T.Ss were to be located in
France; tﬁe building of & school in Kenya was put in hand;

/it was

1. The Cehed's in Australis and New Zealand were R.AF. officers.
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&t was agreed that Southern Rhodesia should provide 3

S.F.T.Ss; South africa orffered training cqucity in the
schools to be de%reloped for expe.ndiﬁg the Sbuth African Alr
Forcé(l,‘ and it was hoped that the equiv&ient of 4 S.F.T.Ss
.wouit.i be fofthcor:xing. By March 1940 a survey bv Alr Marshal
Courtne;}l showed that only 10 S.F,T, Ss, with a proportlon of
. the other types of schools s 8till renained to be sited.
All these schemes and plans, l;orrever, were for the
more or less distant futures, The Erpire schef'ae, Southern @
Rhodesia, and Karg‘a would begin to produce tralneﬂ. ren
" towards the end of 1940 but would not reach their full out=
put until late in 1941 or 1942, The Frencq schools had
'stlll to be bu:th and the mission to crrange South African
tfaining did not 'leave until x;prll 19,0, In the neantine
the output of 'pilots and aircrg{f was eﬂtireiy governed by
the capacify of the existing 'schoc')ls in 'thjé ’Ur'mited Kingdori,
These plens for the future tre.j_ninngrgw.isation
required a very considerable nuiber of trainer aircraft, and
an examinaztion of this aspect by liir Iviai;slzal Clc'jur‘cney2 showed
that-productibr.i plans by no mea;ns fitted training requireients
Enormous dgfj.ciencieé of T'.E. t;rainers and taréet towers, cnd
a surplus of S.,E. trainers, were‘ likely to oécur as the plans
for ti‘aini;né wvere put into prac‘lbic:é.';{
All the wér-tine ?la:nning of schools was based on the
organisation and syllebus laid éiown in S,D.138(1). It
followed that war-time outputs f‘for.x schools ~v:.';bu.ld all be of
about the same standard that experience 1n the United f’“\
Kingdon had shown to need a .good. deal of O‘.i‘:.ﬁ:‘ training.
The coumplete organisation would therefore need a large
nuber of 0,T.Us, pai'ticularly for the heavy Bombers which
woulcl form a high proportion of the ultimate flrst line,
o ‘ | /anfl these
1. Appendix 21 = E. P.M 37(1;.0) Note on the War Training Scheme for Flying _
Personnel dated 28th March 1940. 7~

2, Appendix 22 = E.PM.32(40), Note on Anticipated Deficiencies of Trainer -
Adrcraft dated 16th March 1940,

1
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and these O;T,Us would require more fhan 2,000 operational
aircraft in addi%ién to fhe.trAining typesAéovercd by Asir
Maxshal Cour.tney's..éép.er. | |

By ipril 1940, the gencral shepe of the wer-tize
training qystaﬁ had becore cleér. Basic schools, distributed
throughout the Empires and iﬁ.Frdncé, and working under
varied higher cdntrdl; would»fféin pupiis arawn from all
parts of the Erpire, Théif oﬁtput would pass, for a con;
sidérable and essential furfher.stagé of training, to O0.T.Us
located in operational theatresl. So large and widespread
ah'organiSaﬁibn would prdbdbly require wefresher courses after

 the bfeaké inVolved‘by travelling, and convefsion courses to
deal with any misﬁatchings of 6ﬁtput and infake. It was
likely to nieet some trouble over the supply of the large
nunber of aircraft involwved,

The system which existed in 4April 1940, was to sone
extent & collection of bits and pieces. The school organisa-
tion in the United Kingdon was mainly under two Conmiends
(Training and Reserve), and the Director of Training., The
0.T.Us were under the three operational Cormends (from the
training in whose squadrons they had evolved), and DeW.T.T.
and 4eCeiieS.(T)e  Schools in the BEmpire wére controlled by
the various Dominion J4dr Forces, the E.L.T.S. Comuittee,
through O.5, keeping in touch with their developmente

That satisfactory co-ordination of training under
this system was fer from easy was shown by a meeting held
by the Secretary of State on 3rd Aprilz, One step towards
better control, was, however, taken by the decision to
reorganise Reserﬁe and Training Commands into a Flying
Training and & Technicel Training Cormand.

/Throughout
l,.The advisability of putting some OsTeUs overseas was raised by 4/C/Me
wdlow Hewitt in Februery 1940, and by 4/, Portal in April 1940, The
advantages of close liaison with operational work were, however, held to
outweigh the adventages of location in such places as Cgnada,
2, Appendix 23 - Notes of a Meeting held by the Secretary of State on 23rd

Apfil)%9@0 to discuss the War Training Scheme for Flying Personnel (E P,
L3(40)).
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Throughout the first eight months of war considerations
of the nurber of ajrcraft required for training and of the
qonéeqﬁénﬁ .‘_galfr‘f.‘ect on the alrcraft strength of the first
lln:_ne.ha-m.pé.;r"ed botﬁ the immediate; andvthc ultimate develop-
ment of'thc_e training.organisation. . The amount of
' :'l_{lstmctioﬁ needed to sgppdrt. the first line by an adesquate
flow of; fally trained men hed been underestimated before the
W-a.r, but thg required ;size and scope of organisation soon
'bééame clear. Planning, however, aime;d at the minimum
v.tr_aininé organisation which, under favourable circumstances
‘a:;1d conditions, could support the operational squadrons:

' the spgg;‘hqéd was to be at the end of .the slenderest shaft

~ that could bear it.
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5, MAY 1940 - MARCH 1942.

(A few basic facts and considerations governed much of the

planning and development of flying training duing 1940 -
1942, ' Tho first sixz scgctions of this chaptor describe

these matters, and arc placed at the beginning for that

r00.00N, )

On 10th May 19Lp0 the German blitzkrieg in Western
Europe began, Holland and Belgium were overrun, the
Channel ports passed into German hands, and at the end_ off
the month Fighter Command was giving air cover to the
evacﬁa“l';ion of French and British armies from Dunkirk. By
the last week in June the Battle of France was over, France
had capitulated, the French Empire had passed out of the
war, and Italy was ranged with Germany, The United Kingdom
faced the prospect of immediate short-_fange attack,

The Metropolitan Lir Force was dravm into intensive
operations.. Fighter Comand a‘i: first sent a few squadrons
as dally visitors to the continental battle, and then gave
full daylight protection at Dﬁnlcirk. ~ Bomber Command began
by attacking a variety of strategic and tactical targcts,
and then settled down to a routine of night raids-whose
weight was limited by the smallness of its first line
strength. Coastal Command's responsibilities widened with
the passing of the French coast under German control.

There was urgent need for trained pilots, partly to

replace casualties and partly because experience suggested

that s.quadrons would want larger establishments to meet the
effort of sustained operations. But trained pilotsv were
hard to find: there was no surplus, as had been thought
likely six months earlier, from over production in tné
winter of 1939-1940; Empire training had not begun to

turn out qualified'men; (lgnd only a few could be provided
/by the return

I ~"The 37st Thpire Sohtme pupils began ground TTainiig
on 29th April, and were not due to finish their flying
courses until seven months later, The first Rhodesian
pupils began flying training on 24th May, and would not

leave the schools until November,
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by the return of the British Air Forces from France, The
pilots needed must come cither from United Kingdom schools

or from the handful of New Zealamders whom ‘that Dominion

-

'hadbundertaken, before tho Empire Scheme was devised, to

train ana send to the B;A.F.

There was urgent nced, too, for cvery aircraft capable
of operational use, An embargo was put on the sending of
pilots; Ansons, and Battles out of the United Kingdom, The
embargo was intended to last for two months, and provide a -
breathing space in which shortages might be made good, but
it was cnded after some six wrecks,

The fall of France put a sudden end to the schools
which it had been planncd to open near Vendéme, ana also to
projccts of_éraining in Morocdo and North Africa. The

threat of short range attack on the United Kingdom, by

increasing the neced of a clear sky. for fignter defence,

3

imposed additional handicaps on training's freedom of action
in and around ﬁritain; and s0 reiﬁforced the long-considered
argunents for moving asg much as possible outside the United

Kingdam.

German attacks on England began in July, and mounted to
a climax in the Battle of Britain, Figbter Compand met
and defeated the attacks in heavy and constant engagements,
while Bomber Cormand mgde a sustained night effort against
strategic targets and invasion preparations. Pilot losses
were heavy, and the need for traiﬁod men greﬁ larger and
more urgent, Towards the end of Scpteﬁber German activity
changed to heavy night attacks.

Germany's furious onslaught, and the United Kingdom's
imainent danger, had impbrtant indirect consequences. The
Empire sought and found ways of giving more,'and;nore
inmediate, help. The United States moved ffqm cool

/friendliness
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friendliness to practical help and warm sympathy.

In the iiddle Eaét, the picture changed slowly
after the disappeafance of the French Empire from the
war, Italy invaded British Somaliland., The Italian army
advanced gently into the Western Desert, up to the Egyptian
border. Italy opened a campaign from Albania against the
Greeks, and gratified her enemies by a notable display of
nilitary inefficiency. Italign aircraft made attacks on
Malta throughout the autumn, but were beaten off without
undue difficulty or any presSing.need for heavy reinforcement.
Small packets-of air power, amed partly with obsolescent
aircraft, came into operation in all the Middle East
theatres - the R.L,F. in Malta, the ‘Western Desert, Greece,
the Sudan, and fLden, the South African Air Force and
Rhodesians in Kenya,

Towards the end of 1940 a thin_but steady flow of
bombers and trained crews began to pass from Bomber Command
through Malta to the Middle East, and Malte began offensi&e
opcrations, The Italians in the Western Desert were

driven back to the border of Tripolitania, Marshal Graziani's

-amy was largely destroyed, and the Italian Air Force

crippled. The Italians in East Africa were driven out of

Somaliland, the campaign going on until by July 1941

they werc completely eliminated from Abyssinia and East
Africa,
In Western Burope, during the winter of 1940-1941,

military operations consisted of an exchange of night

‘bombing between Britain and Germany and of steadily inten~

sifying activity at sea. German bombing had'&mong its
results o serious interruption of trainer engine production
at Coventry and the production of o growing demend for heav-
ier bombing of Gemmary. Considerable and continuous
attention was given to the expansion of Bomber Command, but

-/disquieting
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disquicting evidence began to appear that only a small
proportion of the British boabing attacks found and hit their

targets.,

The United States gave more and more help. Deliveries

~ of operational aircraft begen to flow across the Atlantic
.and to the Middle East in the first half of 1941, The

, Lend-Lease Act relicved the United Kingdom of financial

difficulties, and "all aid short of war" opened the doors to
the U.S.4's vast resources.,

The defensive organiéation cf Pighter Commend was stead-
ily built up during the wintcr, both against the immediate

and urgent probl@nAof night raiding and ageinst the reason-

able expectation that Germany night, with a spring offensive,

resuac the attack which she had broken off after the Battle
of Britain, Germany, however, turned first to the Middle
East and then to Russia,

In Jamuoary 1941 the Germans took charge of Qperations
against Malta and in the Sicilian Channel. In March
Roimmel, the ifrika Korps, and the German.Air Force began
to press forward through Cyrenéica to the Western Desert;
In April Gemany invaded Greece and Jugo=Slavia, and in
April, too, a revolt in Irsq seemed to be preparing the
way for & German tentacle to streﬁch out by way of Greece
and Syria, The small packets of British air power had to
meet heavy and determined opposition. =~ Malta was largely
neutralised; the Germans advanced to the Egyptian frontier,
and Greece was lost.  From Greece the Germans went on to
Crete; anﬁgoaptured the island., =~ On the other sid; of the
account, the Italian forces in Lbyssinia surrendered and the
revolt in Irag was overcome after a month's strenuous work
by No.4 S.F.T,S., aided by a few Wellingtons and Blenheims.

Germany did not press on in the Middle East, but
turned to attack Russia, There was a breathing space in

/the Western Desert,

—
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the Western Desert, Egypt, and East Africa for systematic
building up in men and machincs;

German night reids on the United Kingdom came to an
end before the invasion of Russia, and operations in
Western Europe were confined to the struggle af sea and
offensive Fighter sweeps by Fighter Command over France,

The demand for heavier bombing of Gemany went on, since
bombing was the only procticable and weighty offensive
contribution Britain could riake to the war in Europe, but
Bomber Command remaincd obstinately at much its original
size - an inability to grow which could not wholly be ex-
plained by the steady transfusiom of trained crews fraa the
United Kingdam to the Middle East. Moreover, the disquiet—
ing evidence that British raids often failed to find and hit
their targets not only peréisted but grew stronger,

During the autwun aircraft were scnt to Russia, and
therc was a slowing dovmn of aircraft production, The
German Air Force made sporadic night raids on the United
Kingdom, and Bomber Command's raids on Germany continued
to be largely ineffective.

In the Middle East, after a summer of prevaration and
reorganisétion, fighting began agein in the Western Desert.
Lfter a period of inconclusive sﬁruggle, the Germans were
driven back to the border of Tripolitania, and the pressure
on Malta slightly eased.

At the beginming of December Japan, after a few months
of mounting tension, began war with the attock on FPearl
Harbour, Hong Kong and Malaya were overwhelmed, The
Japanese landed in New Guinea. They advanced on Singapore.
Tﬁe suall force of partly—obsoiete British aircraft at
Singapore vwas bVerwheLned, and reinforcements were diverted
from the Middle East to strengthen India, Buma, and Céylon.

/The Royal Australian
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The Royal fustralien Air Force attacked Japan's advance ~
into New Guinea by a sustained series of raids, and the
R. 4P, fought steadily against the Japanese drive into
Burma.

In the Middle East, the Germens advanced again into
the Western Desert, and the fighting line wont back from
ﬁhe border of Tripoiitania to Gaszale in Cyrenaica. e
Logistics

Fraa May 1940 until the end of 1941 flying training
was dominated by the mathematics of production and supply.
The facts were simple: a grect many pilots werc wanted,
and wanted quickly, but few aircraft were availabl- for
training then.

Pilot Logistics

In the early days of June, after the Dunkirk operations,
Pighter Command found itself in immediate need of 500
pilots.(l) To this had to be added the continuing danaﬂds
of wustage replacement (estimated at some 3,000 per year
for Pighter Command, 4,000 per year for Bomber Command, and
1,600 per year for Coastal Cmmnand), and deficiencies of
about 350 pilots in Bomber and Coastal Coumands. Against
these calls for pilots the S.F.T.S. output was 5,600 per
year, and there were about 6,300 trained men not employed
on operatioral flying.(z)

/These ill-matched -

(l) Over 200 werc needed to replace casualties, and the
rest for raising squadron estdblishments to meet the effect

of fatigue during sustained operations,

(2) Of whom roughly 2,700 were on steff, administrative,

or technical work, 1,800 were employed on instructing,

and 1,800 were still pupils in the advanced stages of

training (i.e, 0.T.U.'s School of G.R. or Advanced

Training Squadrons of S.F.T.S's). ™
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These ill-matched figures were cpnsidered in May and
June by three Training Progress Meetings-called by Sir
krchibeld Sinclair (S.of S8.), mainly with an eye to the
urgent pilot needs of Fightér Cormand, . Immediate require-
nents were met by combing out pilots from non-operational
work, taking pupils from advanced training before their
courses cnded, and obtaining Fleet ALir Amrm piloté from the
fdmiralty.  The output from S.F.T.S's wos stepped up a

little, to 6,400 per year (any change in S.F.T.S. plans

took some 3-4 months to become fully effective because of

the length of the course),

At the beginning of July responsibility for dealing
with the logistics of training passed to the néwly-created
(8th July) Air Member for Training,ﬂAir Marshal Garrod,
whése duty was defined as "to satisfy himself that the
traiﬁing orgahisation is at all times adequate to meect the

requirements of the Service, and that additional facilities

~ are provided as necessary to ensure that the intake and

output of trained personnel of all categories are adequate
both in numbers and quality".(l) It was at first intended
that Training Progress neetings should continue, but in fact
their purpose wa.s served by Air Council meetings,

The demand for pilots increased. More schools, and
the cénstantly—expanding 0.7.1U. organisation, swallowed
more and more trained men for instructor duties.  Whether
experienced pilots or newly *trained men straight from
S.F,T.8. were used for teaching was mathematically
immaterial: the output from the training organisation had
to provide operational wastage plus the men required
for instructing, The mumbers required for instructing were
nbt light: no less than 2,000 pilots a year were needed

/to staff

(1) Appendix 24 - Office Memorandum dated 5th July 1940
on the Appointment of an Air Member for Training (Air Minis-
try Office Memorandum 146/40).



S.64591
S.L7667

A.C.1(40)

-296~

to staff the planned expansion of pilot training_alone;(l) 'ﬂ_m
300 hore per year were wented as navigation instructors;
each 0.T,U. had to have from 20-50 pilots (according to its
type) for instructing: eaéh sexrvice navigation school and
every expansion of annénent training céllcd for gtaff pilots,
Moreover, the pilots needed to staff new schools had to be
trained before those schools could-be opened, so that the
whole burden of nourishing both the Qperational and the
expanding instructional effort fell at first on the S,F.T.S's
in the United Kingdas.

The consequences were clear and inevitable, It had to

be acknowledged in July that there would be a shortage of

" pilots until at least June 1941, and that the training

organisatiop.would be in a weakened and delicete condition
until it was fully staffed with experienced instructors.
The new Alr Member for Training made a preliminary sfatement
on training arrangements(z)a fortnight after taking up his
duties, in which he outlined the weakening effect of a
greater drain of pilots than the schools were‘intended to
supply, the difficulty of finding suitabie instructors, and
the great handicap of an inadequate supyply of advanced
trainers. |

4£/M Garrod advoceted the deferring éflfirst line
expansion until existing shortages of trained men had been
made up and a sufficienf nergin of pilots and crews, over and
above ﬁastage reqguirements, had been passed through an

. /2dequate

(1) This figure is only for the schools manned by the R.4,F.,
and does not include the Empire Scheme schools, for which the
Daminion Air Forces provided the majority of the instructors.

(2) Appendix 25, ' Prelininary statement on Training
Arrangements Generally by Alr Marshal Garrod dated 20th July
1940, (£.C.5(%0)). o i
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adequate and adequately strengthened training organisation.
But the Battle of Britian was ¢learly ‘about to start, and it
was not the time for accepting anything less than the
maximun first line strength, however good the long-term
reasons might pe. (1) The’préépect might he that a year
ahead there would not be enough trained crews to man the
operational aircraft which would then be avilable, but
Fighter'Command nust have the pilots it wanted to fight in
August and'Septanber 1940;"

During those months the demand for fighter »ilots rose
to over 100 per week.,  Not only men fresh froa the schools,
but Allied pilots - Poles, Czechs, French,'Belgians - and
every qualified man who could be spared was fed into Fighter
Command, Only & thin trickle remained to satisfy the needs
fof_Bomber and Coastal Commands., The output from the
S.F.T.8's in the United Kingdom - virtually the only source
of trained pilots at the time - was stepﬁed up to a theoreti-
cal 11,200 per year,(z)

No relief to the urgent pressure for more pilots could
come from a hurried 6pening of extra schools; A large
programme of training expansion & the Empire Scheme and new
R.A,P. - mamned schools in Africa = was in hand, and was
bringing aerodfmnes, aircraft, and instructors quickly into
operation. The prograrme was speeded up everywhere, but
tﬁe first result of speeding up was the paradox of smaller
inmediate output, because the earliest pilots to be trained
had to be "ploughed back" as instructors in the speeded-tp
later schools. |

/Treiner Aircraft Logistics

(1) Appendix 26 - Minutes of a Meeting hold on 26th July
1940 (4.C.1(40)).

(2) This figure does not allow for winter gonditions:
the actual rate of output was considerably .lower,
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Trainer fLircraft Logistics, e

The programme of training. expansion conéfanély tended
to outstrip the supply of trainer aircraft. 1/ Courtnoy
had foreseen(;) in March that a serious shortage of T.E,
trainers would beccome apparent towards the end of 1940,
rising to 2,000 in 1941 and 3,000 in 1942. It would,
however, be partly offset by a surplus of S.E. traincrs, ‘ -
and the net resglt would be a total shortage of some l,OOO
advanced trainers in the middle of 1941, when schools would
have to work with 80% of their establishment, and a high
pro?ortion’of S.BE, pilots (many of whom would have to be
converted later to multi-engined aircraft) would be produced.
The training problém would be rather worse than the mere
figures indicated, however, since perhaps 14% of the aircfaft
in use at S,F,T.S's would be Hart variants, A fomidable
deficiency of target towers was also foreseen.

Lttenpts were made to buy Capfonis from Italy for use
in training wireless operators, but the supply of engines
wes a difficulty, and nothing came of the negotiations
before Italy deglqred war.

When A/M Garrod assessed matters.in his paper of 23rd
JUly(z)lthé trainer aircraft situation looked consiaerably
blacker. It seemed probable that schools would by March
1941 be between 20% and 50h below their establislments of

~

SN

- aircraft, In particular, there would be shortages of 930
advanced trainers (Ansons, Oxfords, Horvards, and Masters).
45 crew trainers (Ansons), 382 target towers, 540 atfack
aircraft, and 372 miscellaneous types. He put this serious
handicap on training development down to the undue reliance
which had been placed.in the past.on using for training

/purposes .

(1) Appendix 22,

(2) Appendix 25.
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puposes aircraft thrown-up by first-line units, and the
consequent postponement of any demand for specialised
trainers, gs well as to delays and disappointments in
producing the trainers when at lest they were ordered. He

asked that trainers should be given a higher oproduction

priority than operational aircraft, Priority was given

thern, but there was no remarkable spurt in production,

which remained throughout 1940 little more than half the
planned wnrogrorme,

Trzaining logistics clearly needed to be put on a
satisfactory basis, an& MM Garrod decided that his depart-
nent needed & specialised statistical and planqing staff
directed by an experienced business managenent consultant,
This staff carie into existence, as Training Progress (T.P.)
on 28th fugust with Mr, H.0,R.Hindley in charge. Ité
fungtion was to assist AM.T. in ensurihg "that the training
organisation is at 2ll times adequate to provide in quantity
and quality.....", oand it déﬁlt with training statistics
(running statisfics and forecasts of schools! work) and
training requirements (aerodrmnes, aircraft, spares, etc.).
Centralised forecasting of training outputs and future
strengths was sgoon added,(l) but the original plan of equip-
ping T.P., with a progress-chasing as well 0s a statistical
side began to fall into the background,

Farly in fugust A/M Gerrod defined the basic principles
of training logistics in a paper(z) which formulated the
aim of troining planning as "to man and maintain the

/operational

(1) The previous system was for branches to work on various
asswiptions and use data supplied from the Directorate of
Manning: it wes not sctisfactory. With centralised fore-
casting by T.P. the D. of M, was concerned only with the
figures of recruiting requirements which T.P. supplied.

(2) Appendix 27 = Memorandum on The Aim of Training
Plamning dated 3rd fugust 1940 by A/M Garrod. (A.C.12(40)).



. =300~

operational force available with the latest production fore- ~

cast! - a definition which might seen so obvious as to suggest
there had previously been sone lgck of co=-ordination. The
disparity between training requirements based on the current
production forecast ana those b&éed on the programme of
December 1939 was demonstrgfed by a series of graphé, which
also shéwcd that éxisting pilot—traininé schools were ™,
notably fever than the réquirements on either basis.

The proper basgis for dividing aircraft production be=
tween opefational artd trainer types was reviewed by A.M.S.0's

Departnent, and a paper(l)

brqduced at the end of fugust
proposed &8 a rough rule that "the total mumber of tréining
types of aircraft required in any one month may be assessed
at 4G of the forecasted output of operational types of
aircraft six months later". . The ga?%aﬂgf LG, it was
emphasiscd, wos only an approximate g&idqufor use when the
pfoductioﬁ of rn expanding\g}? force was being planned
: - (the ratio for a static force was at 20%) , and the complete
calculation of treiner requir@nents was Justly described
as "a long, laborious, and intricate series of processesf.

The actual production of trainefs remained well below '
LGh, and at the end of 1940 was only 2%, of the total Qut—
put. The current programme, moreover, planned for the
ratio to swindle to 20% in 1941, Twin engine aircraft
were scarcest, and presented the most awkward part of the 7~
, problém: their scarcity was incre&sed‘when.the factories
at Coventry which made Cheetah éngines.(used in both Ansons
and Oxfords) and magnetos for those engines were seriously
damaged by bombing in November 1940,

Ansons' were an especial difficulty. They were used

/for basic . 7~

(1) Appendix 28 - Paper on the Co-ordination of Production
of Operational and Trainer Types of Aircraft by G/Capt. Beits
(W,0,1) dated 26th iugust 1940. (CWE/7).
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fof basic navigdtion and G.R., as well as pilot, training,
They were also wanted for preliminary piiof, navigation, and
wireless tréinihg at Boaber and Coastal 0.T,Us, Canada
refused ‘to acpept Oxfords in place of Ansons for S,F.T.S.
work because the Oxford was unsuitable for Canadian conditions.

To make matters morc difficult, the United Kingdom vas
virtually thé only source of supply‘fpr T.E. trainers,
Single engine-types were built elséﬁhere - Harvards in the
United Statgs and Wirrawoys in Australia - and although such
imerican types 4s thc Cessna Créne and the Beechcraft were
investiéatéd there was littlgfﬁ;ospect of large or early
deliveries, Ihyjuly'l940 Céﬁgda decided to build Ansons
in the Dominion, but théfé‘ﬁére &arious delays, including
the supply of suitable engines, and the first aircraft were
not turned out until late in 1941,

The possibility of taking /fnsons away from Bomber

S.68654 0.T7,Us for pilot and observer fraining was discussed in

January 1941, but so much basic training had to be done at

0.T.Us that they could not be spared. (A suggestion that

finsons might be replaced by Wellingtons for this basic work
was found impossibly extravagont because of the Wellington's
lower service&bility). .

" figein, the United States was not an immediate large-
scale provider of even S.E. aircfaft. Contracts had tob
be placed and productive capacity incresed while the require-
ments of the United States! own expanding air forces Lad
first claim on the outpﬁt.u | |

Thus during 1940 and 1941 the rapidly-growing training

organisation, in the United Kingdom and the overseas train-—
ing theatres,.was cramped ﬁnd forced to lead a hand-to-
mouth ‘existence by shortage of advanced trainers, Ansons,
and target towers, New schools wefe.delayed in starting
work, aircraft were transferred and reallocated to yield

© /their maximum
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thgir maxinun training value, and all training plans nad to
be contingent on aircraft being found for them.

Any and every aircraft not wholly unsuitable for
instrﬁétidn.was pressed into service. Some Yales and
Northrops were taken over, after fhe fall of Pronce, from
French orders in the United States; they were used in
Canada and South Africa, & misgéllanéous handful of
aircraft was bought by Canada from the United States in the
surmer éf 1940, Bofhas, after they were rejected fo;
operational work; were used for navigation and G.R, training
to reduce the demand fdr'Anébns; In Austrelia miscellaneous
civil tyﬁés wrere impressed, or bought from the United States.

The whole world-wide shortage of advanced trainers was
seriously aggravated by an equally general shortage of
spares. Catmibalism of unserviceable machines and improvised
local manufacture of essential parts became widespread,

The handidap hnposed by lack of spares on the Empire Scheme
in Canada was so bad as to be the subject of a personal
telegram fram the Canadian Prime Miﬁister.'

By‘Nbvember 1940 it was clear that the advanced trainer
situation was critical, Sir Archibald Sinclair went over
the possible courses of action - which included trying to
buy aircraft from Ruséia ~ and came to the conclusion that
the Ministry of Airéraft Production must be urged to
increése trainer production., In December the supply of
advanced trginerslwas recognised to be the limiting factor
on future expansion: ‘a meeting foresaw(l) that by the autumn
of 1941 there would be more operational aircraft than could
be manned, because M;A.P's production programme contained

/too few

(1) Appendix 29, Minutes of a Meeting held on 21st Decem~
ber 1940 to discuss the Achievement of the Future Expansion
Prograrme, (C,A.S.Misc/29). )
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togafew advanced trainers for turning out pilots in mumbers
to match the operétional types. The meeting considered
ways and mcans of feducing the usec of advanced trainers to
a minirmum until'thcy could be produced in larger numbers,

Lord Beaverbrook (Minister of Aircraft Production)
was consisténtly anxious to avoid putting productive effort
into the buillding of trainers. When M.A.P's production
foreccasts showed, in fugust 1940, that a great increasc in
the muber of operational airceraft was to be expected during
1941, it was pointed out that an increase in training genef—
ally, and.in trainer production in particular, was needed.
This involved the development of training capacity outside
the United Kihgdom, but Lord Beaverbrook objected to transfer
of schools overseas on the ground that it would keep aircraft
idle while they were in transit, lock up a high proportion
of épares, dnd would separate the aircraft from the skilled
labour of the factories and the repair organiéation. He
provosed tﬁat new schools should be formed overseas, using

aircraft and equiprnt there, rather than that existing

schools should be transferred from the United Kingdom. At
the end of jfugust the Prime Minister decided that movemont
of schools from the United Kingdom should be deferred, as far
as possible, for three nonths, and that transfers should be
so nmade as to use all available overseas ability and
material.(l) During this debate on transfer and movement
overscas the urgent need for increased trainer p;oduction
disappeared from sight, Three months later,-whcn the
trainer préduction progr&nme was found, in November and
December, to be still seriousl& below the Air Ministry's
requirements, it was again not increased. Training
expansion had therefore to be planned according to an
inadequatc programme of trainer aircreft.

Realised production however, fell far short of even
/the inadequate

(1) Appendix 30 W,P, (40)305 and W,P, (40)338.



T T e Tt T T s

=30~
the inadequate programme, Between November 1940 and March _
| TP, 7/2 1941 only 6G% of the programe figures for advanced trainers
' wérc actually built, and the opening dates of new schools
had to be delayed, while existing schools were unable to

(1) i

produce their full outpﬁt. The result was that up to
June 1941 the output of pilots was some 560 below schedule.
‘Early in 1941 thc prospect of this below—scheduie _
_ _ output of pilots, coupled with the handicap of an inadequate
A:C. 6(41) supply of trainers, wade it seem likely that the First-line
S ' expansion (chicfly in bombers) pronised later in the year
by the current aircraft wroduction prograrme would not.be
achieved for lack of pilots to man the aircraft,  Thus,
although shortage of traiﬁed aen to bhack the existing first
line (which had been the dominating factor in 1940) wes now
becoming a thing of the past, the drive for larger pilot

butput and a nore intensive use of schools had still to go

on,in order to meke first linec expansion possible,

American Help and Intensified Work.

From the middle of 1941 onwards, however, matters
began to improve, though there was no rapid indrease_in the
productidn of advanced trainers, In March the Uni%éd
States offered to provide some 285 Harvards and Yales,
under Lend-Lease, for training British pupils in American
schools, and followed this offer trith another, in April,
for training British pupils in U,,S_° Army schools = an offer _—
roughly eéquivalent to 400 nore advanced trainers.

To this reinforcement of pilot training resources had
to be added’the considefable inérease in pilot~training
capacity provided ﬁy a nore intensive use of trainer aircraft

/in R.4,F,

~

(1) Canndian schools at this time were opening anid starting
to operate with as little as 4G4 of their proper aircraft
establishment.
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in R.A.F, and Fmpire Schools. . In.July 1940 the tempo of
work in S,F.T,S's had been adversely criticised, but in the
following months the flying hours obtained, with much the
sane number of alrcraft, weregreatly increased.. PFurther
steps in the same direcction - higher efficiency’in the use
of trainer aircraft - were méde with an experiment in a
shift system at Little Rissinton in the sumer of i941.
It was found possible to handle as many as 240, or even 288,
pupils with the saiic munber of aircraft as had been used for
160 pupils in the swizer of 1940, The flying hours
pfoduced by S.P,T.S's rose fron an average of 4,200 per
nonth per schoo} in 1940 to some 7,000 in 1941, while the
exﬁeriment at Little Rissington showed that 9,000 could be
reached.(l)

By the summer of 1941 the shortage of pilots, in spite
of the delajs and handicaps imposed by lack of advanced
trainers, diseppeared, Calculations had of necessity been
based on the assumption that German attacks would be resumed,
but Germany hed turned towards Russia, and the expected
wastage of fightér rilots did not occur. Reinforcements
had becn sent to the Middle East, but the balence was heavily
on the right side. " The Metropolitan Air Force had some
5,000 more pilots.in June 1941 than it had in September
1940.(2) Schools in the Dominions, Southern Rhodesia,
end the United States were turning out a steadily-growing
flow of trained‘men, and the theoretical rate of pilot
output from all schools went up from about 12,000 per year

/at the end of 1940.

(1) These figures represented 66-2/3 hours per month per
aircraft on charge (i.e. a theoretical figure of 7,200 hours
for an 8,F,T,S. with 108 aircraft) in the general case, and
88~1/3 hours for the Little Rissington shift system, The
Little Rissington figure was considered reasonable for schmls
overseas, with good weather and no dispersal of aircraft.

(2) Rather less than a third of this increase went into
operational units, The rest were swallowed up by‘the'
expanding 0,T.Us (over 4G%) and the training organisation.

>
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at the end of 1940 to some 24,000 in Jane 1941 and to 45,000

at the end of the year. The tétai actual output of pilots

' during 1941 wié 22,39,

' The forecast of a large outpﬁt of operational types

during the surmer and eutuin was not justified:(l) there

 were not enough'dircfaft for appreciable first line expansion,
and a large surplus of pilots began to appear in the second

 half of the year, it beceame possible to slow down the out-

put from schools, and reverse what had been aone under

pressure in 1940, For this there were three main causes = .

the expanded training organisation, the cbsence cf heavy

'casualties, and a disappointing production of aircraft

coupled with Bomber Comnand's inability to expand,

Bomber 0.T.U. Logistias

L long struggle had been going on with the logistics

of bombef-exPansion. Bamber pilots needed a large amount

of training, after leaving'the S.F.T.S,, bgfore they were it
for work in a first-line séuédron. | Most of this training
hﬁd to be given on operational types of aifcraft, and two
pilots had to be trained for every first line bomber.  Since
sustained bomber qperétions required a steady fiow of fully-
trained men to réplace'casualties and. those in negd of a rest
(it became clear thgf crews had to be taken off operational
work after some 200 h;urs, or 30-sorties), anj first-line
éxpansion called fof a formidable increase in 0.T.Us,

This increase in 0,T.Us made enormious demands for instfuctors
énd operatioﬁal types of alrcraft, Since instructors could

be provided, and operational aircraft found, only at the exw=

-pense ofvthe_fir$tflinq which it was proposed. to.expand, the

result was a logistic deadlock. (2)
- /In April

() Instead of some 700-800 bombers a month, ‘as had been

expected, the actual production wes under L40O.

(2)_ Neither the production of operational bombers nor the
available number of experienced pilots was large enough to
provide both an expanded first-line and the increased 0.T.U.
organisation to back that first-line.

.
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Iﬁ.ﬁpril 1941, when the demand for bomber expansion
was igsistent:and»the.outlook on bomber production optimis-
tic, the_exp¢rﬁnent of turning ouﬁ ﬁore crews by cutting
down the amount ofjo;T.U. tr%ining given to Wellington
pilots before they went tq the first-line was tried, The
cxperiment failed: _either nilots were not passed on to
squadrons before thgy_ were fit for operations (which left
th¢ anount of trainiﬁg ds large as ever) or squadrons
becqme‘so‘diluted with half-trained men as to be incapable
of'successful or sustéinéd operations.  When aircraft
production proved disap@ointing»there were not enough
bambers being made to replace wastage, expand the first-
line? and increase the mmber of 0.T.U's, There was only
one possible solution to the dllamna - to halve the apount
of 0.T.T. tr91ning ncéded;-;nd cut down the miumber of
aircrgft required, by having only one pilot to each bomber -

and this sqlution was adopted in March 19427

isdreraft for Training Non~-Pilot Aircrow.

Though by the middle of 1941 lack of aircraft for-

producing pilots was ng_longer the dominant fact about -

~tra 1n1ng, other fomms of tra 1n1ng, however, were badly

handlqapped. Navigation and G.R, schools suffered from
,thé general scarcity of fhnsons, and in the United Kingdom
had to make considercble use of Bothas, The Botha was
underpowered, ond its engines were not notable for
reliability: as & result, a good deal of flying over the
sea had to be done with undependdbie engines in aircfaft
which could not fly satisﬁadtorily on one of them.(l)

Gunnery'fraining was affected by shortage of target

- towers, and partiqularly of target towers with any

/bréténsions

(1) Bothas were also rather extravagant: it needed four
to do the work of three Ansons, Wlth an increased nunber
of staff pilots.

1
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pretensions fo speed, Modifying the Master for target
towing was first proposed -towards the end of 1940: the
ioroject was abandoned, brought forward again and agréed in
June 1941, and-then left in the air, with nothing done, for -

four months more, - Finally, an order for TI.T, Masters

(later named Martinets) was placed in November 1941.  Until

spécialised target towers became available a miscellaneous
variety of aircraft - Lysandéré, Defiants, Baﬁtles, Henlleys,
as well as older types - was used for the work,

The signals fraining of wireless operators gave them far
less experience'of Working in tﬁe air than they needed
becau§e there were ﬁpt enough aircraft (large "flying
classrooms" and Proctors) to provide the flying tﬁne.(l)

Logistics: Training Planning

The logistic aspect of training - the statistics of

forecasting and planning -~ becamne more and nmore the special-

: 1sod sc1ent1f1c concern of T, P In June 1941 the statisti-

0134. RS

cal side of general logistics also became a matter for
specialists.(z)

In 1940, 1941, and 1942 a great deal of hard thinkging

"and thorough scientific analysis had to be devoted to the

"laborious and intricate" processes of maeking statistical

plans for training, The main principles evolved, and the

chief factors to be teken into account in this work, were

(3)

later described in a paper by T.P.
: /Flying

(1) The situation was made worse by the fact that Proctors
gave only a third of the flying hours they were intended to
provide. In Canada Moths with Menasco engines, and not
Proctors, were used for wireless operator training,

(2) Organisation Forecasting (0.F.) in 4,M.S.0's Department
- with Mr, Hindly in charge, Mr, M.S. Laing became head
of T,P. ’ .

(3) Appendix 31 - General Notes on the Plannlng of Traln-
ing by T.P, dated 23rd Nowvember 1942,
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Flying Treining Schools

In May 1940 the R.A.F.'s supply of pilots came from
12 S.,F.T.S's in the ﬁnited Kingdom,(l>'each'dealing with 160
pupils on l6-week courses, and each training both Group I
and Group II pilots. = The output was at the rate of 5,300
per year, and the 12 S.F.T.S's were fed by 19 E.F.T.S's
working on 8-week courses, Two of the E.f.T.S's were giving
advanced elementary training,

The urgent demand for more pilots which arose suddenly
towards the end of Hay was met, so far as theks.F.T.S's
were concerncd, to a small extent by posting pupils away.
from schools a weck or so before the nonpal end of the
course, but mainly by increasing the rate of output.

Taking pilots early from training was a short-temm
measure which could give only limited help. . It was, in a
way, living -on capital, and could be done only when a course
had been lucky in its flying weather and when some lncom-
pleteness in training could be accepted. During May 52
fighter pilots were found in this way, but they had not
Been trained in air firing and had flown no more modern type
than ti:e Hart. |

The First Revise.

Increasing the rate of output meant shorténing courses,
since no more training capacity than the twelve United
Kingdom 3,F.T.8's could be brought into use for some
considerable time, Shortening  courses brought up the
difference betﬁeen Group I and Group II training. The
imnediate purpose of increasing the S.F.T.S, output was to
turn out more fighter pilots, and the Group I (fighter)
course could be cut down more than the Group II. At the

/first Training

(1) There were also two S,F.T.S's in the United Kingdom

training for the Fleet Air Arm and No,4 S.F.T.S. at Habban-
iya in Irag. All three were below full war establishment,
and No.4 S.F.T.S's output went to R.A,F. units outside the
United Kingdom, ” . ‘
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first Training Progress Méeting, on 21st Mdy, it was decided

)

to reduce the Group I course to 12 weeks, cutting bombing,
recohnaissancé, photography and ;if firing out of the 8.F.T.S.
syllabus (but rétaining ciné¥émneré-gun training), and start
"pre-fightef" training for Group_i pupils at the two E.F.T.S's
(Yatesbury and Ansty).which were already doing advanced
elémcntary viork, It was proposed to omit night flying ~
training for half the fighter piiot output, but Fighter
Command would not aérec.to this, | l

‘Differenf course lengths for Group I énd Group II
training at once raised the question of spécialising séhools.
One S.F.T.S., Montrose, was able to start at once on l2-week
figﬂter pilot'coﬁrses; but the others had to wait for the -
necessary rec-cquipment wiﬁh aircréff to be settled before
they could begin to:spécialise. By the mid@le of Juns it
was decided to.have.four S.f.T;S'é on Group I training,and
eight on Gfoﬁ? 1T, with a 12-week EOurse for Group I pupils

1l
and a lh~weeck course for Group IIQ Lnd this change became

known later as the First Revise of pilot training. To

pfovide the neceséary larger flow of pupils from elementary
training, the E.F.T.S. course was reduced to 7 weeks, and the
E:F.T.S. pupil population increased by 1%h.

Specialising S,F.T.S's was 2 process which needed time.
Exiéting courses had to pass out from the schools, and fresh
courses start, before it could be applied fullyf%zmi so the
change and ré-equipment with aircraft had to be spread over
some thréé months. The aim was for specislisation to be
complete by the end of.September,(jg but there was some

/doubt

(1) The FedsAs schools (Nos.l & 7) continued with the 16 wk, course,
(2) While schools were still training mixed courses of Group

I and Group II pupils the course duration was 14 weeks for

both Groups. - ' ~

-

(3) The Group I S.F.T.S.'s were to be No.5, Sealand, No.8
Montrose, No,9, Hullavington, and No,15 (Brize Norton and
South Cerney). The Group II schools were to be No,2,
Brize Norton, No.3 South Cerney, No.6, Little Rissington,
ggé%gie?gfng%élcrggﬁéil?hawbury, No.12 Grantham, No.lk
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doubt about the supply of aircraft: Harts and Battles had
to be used for lack of Harvards, Masters, Ansons, and
Oxfords. It was at first calculated that with a 12-week
course it would be necessary to have 144 aircraft per school,

instead of 108, . in order to provide 100. hours per pupil,

- but there were not eﬁough trainers to give S.F,T.8's more

than 108 apiece, or.80 hours per pupil.
At the Training Progress Meetings vhich discussed

these changes a good many troubles and difficulties at

S.F,T.8's were ventilated, Skilled men's vime was being

wasted: flying instructors had to do station duties, and

maiptenance tradesmen were employed on ground defence.
Unservicéability was serious: spares were lacking and
cannibalism consequently rampént,h‘.06mpléting the syllabus
to time was a problem: schools had, neither the relief land~
ing grounds nor thelocal bombing ranges needed for full and
economiéal,working.- - Both instruc%ors and.aircraft were

scarce: there was a constant compremise between efficiency

- and what could be provided, (1)

At this stage was responsibility for the planning and
co—ordinafion of training passed from the Traininé Progress
Meetings to the newly-created Air Member for Training. The
First Revise, when the change over to specialisation was
complete, would increase the pilot output from the twelve
S.F.T.S's by about 206 - to some 6,400 pex-year - but it
was becoming clear that this rate of output would not be
high enough  The problem was how to turn out more pilots
without using more advanced trainers, since there were no
more advanced trainers to be had,

/The Second Revise

7

(l) Something was done about each of these troubles - but
every one of them needed considerable time to put right.
Men to relieve instructors and tradesmen of non-specialised
work had to be found and trained: spares and aircraft had
to be ordered and manufactured: relief landing grounds had
to be built, ' :
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The Second Revise. ‘ g

In his prelﬁninanyvstatement on training of 20th July(l)
AAL Garfod described a plan for using operational aircraft.
to meke up for the deficiency of trainers by transferring
the amement instruction of Group II pilots (a fortnight's
work) from the S,F.T.S's to the o.T.U?s. This scheme =
thelSegond Revise of pilot training - was introduced during ﬁfﬁ
August, and made all S.F.T.3. courses 12 weeks in duration,

The, Banber and Coastal 0.T.U. courses were lengthened to

deal with the instruction thus displaced from S.P.T.S's,

and more O}T.U's becane necesséry to keep up the rate of

flow to the first-line.

As 4/M Garrod pointed out, the Second Revise gave pilots
more flyi&g experience on operational types of aircraf?f, and
éave them armament training on the %ypes which they Would
use in the first line. It also had the advantage'of making
training expansion.a matfer of forming more 0.T.U's - which
was easier than forming more 3.F.T.S's because operational
aircraft were available and 0.T.U, instructors did not
need C,F.S. training..

The Second Revise, however, made no very large increase
in the output of pilots. The theoretical ammual production

want up by about IQ% to 7,000, but the Battle of Britain

. was meking abundantly clear that the largest possible .

pillot output was an urgent and vital necessity. There were
only two ways of putting up the S.F.T.S. output: by getting
greater productive effort from the instructors and aircraft

at the schools, and by cutting the course to a still shorter

duration.

Y,

/The third Revise

(1) . Appendix 25,

&
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These possibiiities'were investigated during August.(l)
Working the schools harder was to be the subject of an
experiment: six of the S.F.T.S's were to handle an addition-

al 2% of pupils (i.e. four courses of 50 each, or a total

. of 200) with no increase in instrﬁcfors or aircraft. if

the exper;ngnt proved successfﬁl:fhn other schools were

also to havé this overbearing of;éﬁ%. -A further shorteniné
of courses on the lincs of the Seéond Revise, by transferr-
ing instruction from S.¥.T,S's to 0,T.U's, was proposed.(z)
The S.P.T.S, ferioq,was to go dovm to 10 weeks, and the
0.T7.U, pericd go uf by another fortnighf (to 10 weeks for
Bamber and Coastal 0.T.U's, and to 6 weeks for Fighter). -

A 10-week S,F.T.S. course, however, meant only 72
hours flying, and the question at once arose whether pilots
would be capable of handling operafﬁdnal types of aircraft
at 0.T.U's after a total of only 120 hours flying at the
E,F,T,é, and S,F.T.S, |

'Bomber.Command considered. that the curtailiment would be
sﬁcééésful only if bomber pilots were selected early and
given thorough training in instrument flying. Flying
Training Command held that a ten weeks course would be too
short to allow énough attention to some very important
exercises (such as navigation and night flying) which
demanded considerable time and concentration but required
comparatively little flying., A/M Pattihson (C.-in-C,
Flying Training Command) said:— N o

/I am strongly

(1) Appendix 32, Note on Increase of Output of Pilots by
AAM Garrod and A/M Courtney dated 6th August 1940 (A.C.15
(40)) and Note by A/M Garrod dated 20th August on Reduction
of S.P.T.S. Courses at both Group I and II Schools to 10
weeks (E.T.S.76(40)).

(2) Appendix 33 ~ Note by A/C Orlebar (D.T.F.) dated
September 1940 on the layout of the Syllabus of Pilot
Flying Training,
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pupils up to a standard at which they will be fit to
be trained on the ultimate operational types at the
0,T.U's rust be geuged by length of course and not
by flying hours, at léast as regards the S.F.T.S.
course.. L-assume that the aim of the S.F.T.5. is to
turn out pupils that are adequately trained in the
.basic aspects of flying, i.c. accurate handling of
their aircraft and sound- alnnanshlp, simple air
navigation, instrument flying, night flying and
accurate instinctive flying when undertaking advanced
~ flying exercises, On that assumption I consider
that pupils with a total of 120 flying hours and with -~
only ten weks! training in the 8,F,T.S. will not be . L
fit to fly operﬂtlonnl types. In ny opinion, a
reduction to ten weeks would have the effect of
increasing flying accident rate and reducing the
flying ability .of thc pilots thgt werc finally passed
cut of the 0.T.Us. ’

"T am strongly of the oplnlon that. the . hrlnﬂlng of ~
‘\.—/

I Would'amphasise that the period required for
covering the present minimum of ground instruction must
be considered, and that the obtaimment of a safe
standard in night flying and cross-country flying
depends on course duration and not upon flying hours."

On the other hand,>fhbrb was a corisiderable body of .
opinion that cutting tﬁé“S.F.T.S. course to ten weeks and
lengthening the 0,T.U, pericd by a fortnight would make no
material difference to the ultimate outpuﬁ standard, and
Flying Training Command's attitude appeared conservative and
reactionary.(l) The‘need for a greater output of pilots
was vitally urgent, and the Third Revisé of pilot training

/fwas introduced

(1) Events durlng the follow1ng year, however, scemed to

justify A/M Pettinson's OPlNlon completely. The standard
deteriorated, and a marked increase in course lengths had

to be made at the end of 1941. It should, however, be

remembered that the Third Revise intention of longer : F—W
0.7,U. courses neve;“became effective as far as bombers , ‘
were concerned, The bomber 0.T.U, course was of 8 or - -

(after April 1941) 6 weeks against the 10 weeks of the
Third Revise proposal.

———
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was introducea.(l) In addition a general overbearing of
2% came into operation,
The theoretical rate of output become 11,200 per year =
more than double what it had been in May - the planned supply
of pilots became equal to the estimated demands of the first-

line, and there was the prospect of a completely balanced

‘flow to the 0.T.U's,

During these successive revisions of flying training
the odvanced instruction given in schools! Adva anced Training
Squcdrons had been whittled down by successive transfers of
troining to the 0,T.U, syllabus until there was practically

none of it left. With the Third Revise, the A,T.S., was

_abolished, and the 8.F,T.5's(2) concerned themselves only

Jwrith I,7T.S.

This disregard of Flying Training Commend's considered
opinion gave A/M Pattinson a conviction that what experience
suggested to be possible or wise over training was being

. subordinated to theoretical planning which seemed feasible on

paper but would prove disappointing in practice. In October
1940 he urged that the Air Ministry should not issue detailed

" orders and instructions, but confine itself to broad policy

and leave its execution to Flying Training Command, and in

“January 1941 he wrote:- " I am quite certain that a great

deal of time is being wasted by working out by D,T.F's
people schemes that greatly affect this Command and without
consulting us as to their value in the early stages of their

‘consideration, One unfortunate result of thot method is

that T am constantly, as you are aware, having to oppose
suggestions that have been accepted as sound by an Air
Ministry Director."

In February 1941 AM Pattinson objected strongly to scme
investigaions made by Mr. M,S.Laing (T.P.) at certain schools
into the orgenisation of S,F,T.8's for maximum efficiency.

He disapproved of such investigations unless they had the

" supervision and collaboration of Flying Training Cormand, and

considered them "symptomatic of wrong methods in handling
training matters, mainly on a purely figure basis, by clever
people with no knowledge", He later urged that it was im-
possible for "a civilian who had been associated with training
only a year" to have the necessary knowledge and experience,
but A/M Garrod refused to accept this view of Mr, Laing's in-
vestigations, saying that it was of the utmost importamoe to

‘keep flexible and receptive minds towards proposals. AM

Garrod also made it clear that his T.P,.steff was constantly,
and rightly, watching to see that training facilities were
adequate, and that its work on this aspect overshadowed the
work of all A.M,T's Directors.

(2) The two schools training for the Fleet Air Amm were
unaffected by any of the Revises: - they went on with 16-week
I.7.5,=-A.T.S, trqlnlng, but expanded to war establishment, any
pilots trained in excess of Naval requlrements being at the
disposel of the R.A.F,
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I;T.é. tfaining.(l) A1l theée‘ohanges, which had happened
rapidly and in little more thon the duration.of one S,F.T.S.
courso. were sunmarised in a tabular fonn usually known as
the "battlng averages" (2)

In the meantine most of the S. F T S's changed over to
sPeciallsatlon and were re—eqplpped w1th nircraft,, No, 15
S.F.T.o..hqd an unsettled existenoe: it was cv1cted(5) from -
MiddleAWAiiop,_soﬁe'two months aftor it arrived there from
Lossiomouth, when the stetion was ufgently.wanted by Fighter

Comﬁand and hed to work throughou} the surmer partly at

‘ Brlze Norton rartly at South Cprney, and partly at a relief

landlng ground at Chipping Norton. Its_scattered parts were

/gathered together

(1)- -The changes .in the S.¥.T.S. syllabus madc by the Thlrd
Revise were swmarised by A/C Orlebar as:-

(i) The camplete deletion of a1l gumery and borbing
 exercises and all higher tests and high flying.
(ii) The deletion of all photography except for photographs
of pinpoints included in the navigation air exercises,

- (iii) The new Navigation syllebus, whicH has lately been

co=ordinated with O,T.U, and Operatlonal Cormand re-
.quirements is retained in full, - . - '
(iv) Formation flying has been deleted from the second
half of the T.E, S.F.T.S, syllabus, but has been .
retained in the first half. In the S.,E. syllabus
formation flying is retained in the first half, plus
para,3 of the old A.T.S. fomation flying syllsbus,
(v) Pending the availability of additional R.L.Gs and the
additional hours of darkness which winter might bring
if weather conditions permit, night flying has of
necessity been reduced to 3 satlsfactory dual and 6
. satisfactory solo landings as a minimum, with goose-
" necked flares (hooded if possible) and floodllght to
be repedted with Glin laups and aircraft headlaups"
night flying instruction to be glven on at least 4
separate nights. -
(vi) In regard to instrument flyig, S.F.T.S, pllots with
5 hours solo and approved by instructors hdave been
‘authorised to act as safety pilots in order to raise
" the general standard of instrument flying. This
measure both increases the proportion of instrument -
flying time in the total time of the course, and
spreads the practices more fully throughout the course,
(vii) * In the method of instruction it is intended to
direct increased concentrotion on to cockpit drill
and to other formms of flying drill."

(2) Appendix 34. Teble dated 26th iugust 1940 showing Hours

of Flying involved- per Pupil, per Instructor, and per Aircraft
at E.F.T.S's, S.F.T.8,'s, and 0.T.U's in the United Kingdom
under the. th1ous Schemes for the Acceleration of Pilot Out-
put (1ncorporat1ng amendments dated 22nd October 1940),

(3) On 12th June 1940. .
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ga‘tlhered together again on one stetion at Kidlinghton

between August and Oq'bo'ber. The other schools had no nore
disturbance than come frém changes in syllabus, overbearing,
and sporadic enemy attacks, and werc helped to meet the
denanl for more intensive work and a faster tempo by a swmer
of remarkably fine weather, 1)

BE.F.T.S, Changes. -

The E.F,T.S's changed in sympathy and phase with the
S.F.T.3. ‘changes. The Fifs'b Revise increased the E,F,T.S.
pupil population by 15% (in June) and reduced the course
duration to seven weeks, The Second Revise brought the
course down to six weeks (in fugust), with a theoreticel

requirement of 50 hours and an acceptable minimum of 4k.

. The Third Revise cut the E.F.T.S. period to five weeks (in

Septamber) and the flying hours to 35, but it soon became
clear that 35 was too little, and in December 1940 the flying

/hours went up

(1) A5 the end of August 1940 the S.F.T,S8's in the United

Kingdon siere:=

No.,l S.F.T.S. Netheravon (Harts and Battles) F.A 4, -
' 16 week course)
2 Brize Norton Oxfords§ gGroup II
3 " * South Cerney Oxfords) (Group II
s Sealand _ Masters) (Group I
6 " . Little Rissington (reaming to Ansons (GrOI)J.p'
' - 11
7" Peterborough (Harts) (F.A.L. - 16 week
- ' - course)
g v Montrose Masters) %Group Ig
9 "  Hullavington Harts) Group I
10 " Ternhill rearming to Ansons)
- ' (Group II)
m " Shawbury (0xfords) (Group II)
12 Grantheam ' EBat‘tles & hnsons) (Group II)
o Cranfield Oxfords) (Group IT)
gKitllington )
15 " South Cerney ) (Harvards) (Group I)
(Chipping -Norton)
- Crarwell (reamming to Oxfords)
(Group II)
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- hours. went up o 42 without any lengthening of the course fﬁn&
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. duration, .

i Some of the E,P.T.S's were in the operational areas of
southern England, and there were various aoves, partly for

(1)

this reason. There¢ was no- change in either the number of

elementary -schools or in their total capecity during the

" sumier., The special "pre-fighter" courses at Yatesbury and ~~

Insty come to ar end in September.’
"X" Courses - |

The heavy ahd urgent demand for fighter pilots during
the Battle of Britain caused every pilot who was suitable

for fighters, -even if he had ‘been nominally trained for

‘Group IT, to be sent to a Fighter 0,T.U, Fighter 0,T.U's

“had priority'of'fupply frmn'thé”S.F.T;S, output (which was

" too- small to meet all demands), while Bomber O T. U' were at
the bottom of the'llst ';S-u result the Bomber 0,T,U's
were partly idle for lack of puplls, and experlmental
courses Wéreiﬂegun to sec what would éome of training
selected puplls, after )O hours flying at E.F.T S's, on
operatlonal types of aircraft,  These "X" ¢ourses began in

.. /September:

(l) No lb E F T.8. (which was tralnln@ and gradlné Polish
pllots) noved) from Redhill-fo Carlisle in June, No.5 E,F.T.S.

. fram Famworth to Meir in June, No.3 E,F.T.S. from Hemble to

Watchfield -in:July, No.24 E.F.T.S. fron Belfast to Luton

in July, No.2 E.P.T.S, from-Filton to Staverton in fugust,

and No,10 E.F,T,.S! from Y“tesbury to Westbén~super-Mare in 7~
Septaiber -

The E.F.T.8's .at the cnd-of September weré:-

No.l E.F.T.S. Hatfield .. No.10 E.F.T.S. Weston-super-Mare

.4,No.2 " Staverton ol Perth

rozn Watchfield " 12 " . Prestwick

R Brough S I B White Waltham

ros5n Meir oAt Elmdon

"o g Sywell mo]5 " Carlisle

A Desford voae " . Derby

"mog Woodley mo1g " Fairoaks

"o Ansty "oz Cembridge ~

noau Luton
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September at Abingdon (eight pupils on Whitleys) and Bicester
(sixteen pupils on Blenhehns).(l) They were intended to
lagt for 12 weeks, but had to-be'exténded by a fortnight
because of bad weather. The pupils did over 120 hours'

1

flying, more thah half of it at the controls, and about one

third at night: they were fresh and keen, quick in their

reactions and in learning, and with retentive memories:

but it was found that going direct from elementary

trainers to operational types of aircraft did not pay

. in thelong run, The "X" course experiement showed that the

:"a&vanced trainer" stage could not be cut out completely, and

the need for Masters, Harvards, Oxfords and Ansons thereby
avoided,

Difficulties and Moves.

While the "X" course experiments were going on, in the

‘last months of 1940, the S.F.T.S's were beginning to Work to

the Third Revise programme, and finding difficulty in foing
it. The programme called for 7,200 flying hours per month
from 108 aircraft, but shortage of spares and winter weather

made it impossible to reach this target, with the result

that courses had to be extended by several Weeks,<2) with
-a consequent reduction in the output of pilots. By December

lack of spare parts caused 21% of the schools! Masters, and-

1% of their Oxfords, to be unserviceable, and rmuch the same
proportion of advanced trainers contimied fo remain immobil-
ised for lack of -spares until about July 1941, when

matters began slowly to improve. The diyecf effects of

/bad weather

(1) Purther experiemntal courses began in October at
Kinloss (Whitleys), Bassingbourn, Harwell, and Lossiemouth
(211 on Wellingtos).

(2) In fact, no Third Revise S.F.T.S. course was completed
in the scheduled ten weeks before June 1941,
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were markedly better than those of the other schools, which
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 bad weather in reducing the hours fit for flying were ser- ﬁ-ﬁ

iously aggravated by unserviceability of grass aerodromes

caused Bjr the heavy traffic of intensive work. The flying

times of No.lk S,F.T.S. at Cranfield, which had rumvays,

had grass aerodromes,

Another serious difficulty was night. flying, Only' ~
three aircraft could be opercted at night, at the same

time, from one'lahding ground: the amount of nigh flying

~that could be done therefore depended not only on the hours

of darkness and fhe fitness of the weather, but also on the
munber of R.L.Gs, The possibility of lighted aerodromes

being bombed also ceme into the calculation, and night

. flying was confined to R,L.Gs unless it was essential to
"use the parent aefddrome. Fach school had.only one R.L,G.

Cat {:his time, and the amount of night flying that could be

(1)

doné was severely limited,
Same élig,ht dmprovenent came about with the introduction,

after é}qpe'riments by No.3 8.F.T.S., South Cerney, of hooded

goose neck flares. These flares could be seen at 1,000

feet, but the flare path was practically invisible from

3,®0 feet. In October it was decided that night flying at

R.L.Gs, which had previously stopped on receipt of a "purple" :

or "red" warning, wmight go on irrespective of warnings, while
parent 5erodi‘omes, which had hitherto sto'pped on a "yellow" ~
werning, might go on until a "purple" or "red" was received,
The difficulty of finding enough night flying time
stimilated experiment on ways and means of simulating night
conditions in daytime, £ method of using sodium flares
and filters was developed at No.? S.F. 7.8, Peterborough and

/tested in October ~

g’

(1) Bech S.F,T.S. was scheduled to have two R,L,Gs, but it
was not until July 1940, in most cases, that the first was
brought into operation. The amount of night flying per
pupil at United Kingdom S.F.T.S8's in the winter of 1940=
41 averaged some 13-2 hours,
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tested in October at Peterborough and at South Cerney, but
although results were praomising it was not brought gquickly
into sencral usc,

Night flying was donec at E.F.T.S's,>but only as an
extra subject of instrtment when the normal syllabus had
been coapleted. It was not possible at all E.F.T.S's,

partly because only pronortlon of elclcntqry trainers
were cquipped for night flying and partly‘because night
flying was prohibited at séhools besiio eircraft factories.(3
At the others it was carried out as far as possible, but
there was littlé room for extres in the five-week ab initio
course of the Third Revise. In July 1941 half-an-hour's
night dual, with priority for T.E, pupils, was laid down

for soﬁé of the E.F.,T.S's and was gradually e#tended to
nore during the autumn. | -

Apart frqm their indirécf result of limiting night
flying because of the danger-thaf lightedlacrodromes and
near-by factories might be bombed German attacks during the
Battle of Britain ﬂnd ohe follow1ng winter had comparative=-
1y llttlc effeot on tralnlng. Most of thevS.r.T.S's were
boabed ot one time or another, aﬁd so..e of the E,F.T.8's
but the =ttacks were sporadic, césual, and in no great
strength, &\ Tew pupils vrere attacked in the air, while
one S.F.T.3. pupil destorved a German raider by collision
(though it was uncertain whether the collision was
deliberate or accidental),

Two S.F.T.S's (No;7, Peterborough, and No.10 Ternhill)
were transferred to Canadz in the autumn of 1940, and No,b
S.7.T7.8. moved, between November and Jamuary, from Sealand
to Ternhill as No.1l0 S.F,T.8, moved out. Two more S.F.T.Ss

/(No. 6,

(1) i.e., at Hatfield, Brough, Meir, Voodley, Ansty,
Prestwick, Derby and Luton.
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(No.6, Little Rissington, and No,12, Granthem) were earmarked -~
for transfer to Canada, but never moved: their re-equip- ~
ment with Oxfords was delayed(l) uyntil it was decided that
they should stey in the United Kingdom end two new
"transferred". R.A.P. schools be fomed in Canada. In
February 1941 No.9 S.F.T.S., Hullavington; which had pre-
viously been using-Harts, was re-~equipped, as an experiment, ~
with 84 Masters and 24 Hurricanes.

More E.F.T.S. capacity was needed because the ab initio
course was lengthened to six weeks in December, and the
United Kingdom E.F.T.S's had to supply pupils for the two

new "transferred" schools in Canada as well as for the

original fourteen S.F,T.S's (two of which were now in

Canada);  The E,F.T.8's at Desford, Perth, Cambridge, and
Woodley were expanded in December 1940, and new schools

opened at North Luffenhen (January 1941), Sealand (February

'1941), and Yeadon (March 1941), The E,F.T.S. at White

Waltham wos moved to Peterborough in December 1940 (because

White Waltham was wanted by M,i.P. for ferrying), and that

~at Prestwick closed in February 1941 (to_make rooa for a

. /Coastal 0,T,U.

(1) Grantham was equipped with Oxfords in November 1940,
and Little Rissington in February 1941. Their Ansons were
‘wanted for use in schools overseas. ‘



AoLB5/39

$.D.155
881,/4:0

~323-

Coastal 0.T.U, which it was then proposed to put there).(l)

The E.F.T.S's at North Luffenham, Sealand, Yeadon, and
Peterborough were service marmed “nd opcrc ted.

Extens1ons of‘ courses in thc w:Ln‘ter of 1940-41 ,

becuuse of bad serv:.ceablllty and the eff‘ects of the
weather were comaon, and S F T.S. del'xys conpelled exten-

SlOIlS and delays at E.F.T. S s,  The output of pilots fell

below schcdule in nunbers whlle in quality it lacked

nlght f‘lylng pr’xctlce.

Instrurlent Flylng

In December 1940 and Ja.nuary 1941 an 1nvest1gatlon(2)
by S/Ldr. Macdonald (B.F.4) revealed that the existing
Link Trainer syllabus for S.F, T.S's was obsolescent, that

instrument flying instruction was neither standardised nor

correlated with operational requirements, and that S.F.T.S.

/instructors

(1) The United Kingdom Flying Training Schools at the end
of dorch 1941 vere:=-

No.l S.F.T.S, Netheravon (Harts & Battles) (F.i,A. = 16
week course) .

vo2mn - Brize Norton Oxfords T.E.
wozn South Cerney EOxfords T.E.
tog5n Ternhill Masters) (S.E.
"ogo © Little Rissington (Oxfords) T.E.§
nogmn Montrose Masters) (S.E.
mogn Hullavington Masters & Hurricanes) (S.E.)
"l Shewbury Oxfords T.E.)
w2 Granthem R Ox.fords (TR,
"Lt Cranfield ' Oxfords T.E.
vl Xidlington Masters T.E.
Crarwell (Oxfords (T.E.

(No,15 8,F.T.S. changes from S.E. to T.E, training during
the winter)

Noté: Group I and Group II schools were renamed "SE" and

"T,E.," respectively in September 1940,

No.l E F,T,8, Hatfields No 13 E.F.T.S. Peterboro’
"2 Staverton " Elmdon
"oz Watchfield o150 Carlisle
"L Brough _ "ole M Derby
"5 Meir - oy N.Luffenham
6" Sywell "mog Fairoaks
R AR Desford no]gn Sealand
nogn Woodley no20 M Yeadon
non o Ansty no22 " Cambridge
"o " Weston~-super-Mare " 24 " Luton
T Perth

.There was also a Polish F.T.S. (dealing with both E.F.T.S.

and S.F.T.S. stages) at Hucknall.
(2) Appendix 35 - Mimutes dated 12th Decenoer 1940 & 5th
Feb, ‘41 from S/Ldr. D.F.Macdonald to A/C Cochrane (D.T.F.)

(&, 45450:/39)
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instrucfors were largely ignorant of-the first principles

L)

of' 1ns’crunent flying and of 1ts :mportance in operational
‘ work In fact, 95% of the 1nstruc‘bors exanined were not
.no‘blceably bc‘tter on 1ns‘trunent flylnL than the average
pupil turned out of an S.F,T.S. , While a fair proportion
of then 'believe.c:i that it was unneceasary. for an instructor
to be hinself competent in ingtrument flylnd in order to | 7~
_ teach it., Instruient flying was then s’cc.ndardlsod by
July notes laying down what should be taught ot the C.F.S., and
e and S,F.T.S's, by requiring S.P.T.S, instructors to practice
instrunent flying for half an houf per i‘réek , and by revisiﬁg
the S. F T.S. Link Trainer and instrunent fiying syllabuses,
L H.B, and the E,.F.T.S Lll’ﬂ\. Trainer syllabus.
IIM/29/1 :
One or twro 1n‘berest1ng obscrvatlons were made on this
nccd for a drastic overhaul of ingtrunent flying teaching,
The off-hend attitule of instructors tovards it was put
dovm to lack of emphasis on its importance and to the
impression given by the lack‘ of any staﬁdaraiséd nethod of
instruction that instﬁxent fly.ing wa.s of‘ no Spbclal
significance, while 4/C Cochrene (D T.F. ) asked what the
C.F,S8. had been doing to_allow such a state of affairs to

come a'bout

A:chraft and Alrfields

Varlous ways of reducing the demand for advanced

‘tr;a:Lners were investigated during the winter of 1940-4l. ~

At the meeting on 21st December(l) a mmber of suggestions
AMT/IM/182 were put forward,  Adapting such eircraft as Lysanders .

and Hurricanes for use as advanced trainers turned out to .

be impracticable: the modifications involved were fom1iddble

and would need a great deal of time to put into production.

Synthe’;ic training Was..fostered, but the balance between

/synthetic

(1) Appendix 29,
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synthetic and air training had to be watched carefully,

and it appeared likely that synthetic training would have

wore. value for improving the output standard than for

replacing practice in the air.,

. The use of Hurficanes ingtead of Masters in the

 later weeks of S,F.T.8. training was the subject of an

experiment'which began at Hullavington in February. The

Hurricanes were used, with check dual on Masters, during
the last five weeks of the (ten-week) course: night flying

was done on Masters,(l) The experinent wes found to be

entlrely sanlsfactory from the training point of view:

_there was a mmrked inprovement aorarent at Fighter 0.T. U s

in Hurricane-trained pilots, and in Mav Hnrrlcanes were

brought into use at No.5 S.F.T.S. Ternhlll and No.8 S.F,T.S.
Montrose. By August, however, it was found that the
Hurricanes' accident rate was high: their average wastage
was some four times that of Masters. The main causes were
heavy 1aﬁhings and engine failure,(z) Because of this
high wastage and the fact that more maintenance sfaff were
needed for a mixed establishment of advanced trainers and
single~seater fighters the use of Hurricenes at S.F.T.8's
died out. | ‘

A somewhat similar proposal, following from the X
courses, that a Wellington 3.F,T.S. should be formed, was
discussed in January 1941, but never reached the experi-
mental stage., AV thg ab initio stage of training, some
pupils wé£e trained at Desford in November 940 on a twin

/engined.

(1) Of the 72 hours flying in the Third Revise S.F.T.S.
course, 22 were done on Hurricanes.

(2) The explanation was put forward that the high Hurricane

- acclident rate was due to the generally low standard of

flying instruction in the summer of 1941, to the rough sur-

. face and inadequate size of Montrose and Ternhill, and to

the aircraft's high speed and small endurance, which caused
pupils to lose themselves and make forced landings.
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engined elementary trainer designed by Reid and Sigrist, but
nothing more came of the experiment.

A.H.B, In February 1941 S.F.T.S. training in the United Kingdom

IIM/29/1b -~ L
8. 58474 was badly held up by unserviceable aerodromes, and Bamber

Commmand agreed that schools which were short of serviceable
R.L.Gs should use certain operational aerodromes where there
was roam for frainers.(l) The primary purpose was to
increase the amount of night flying done, but this purpose

was only partly achieved;

Planning and the Shift Systen.
o The lengfhening of E.F.T.S.Atrdining to 6 weeks brought
S. 5847k up the problem of phasing E.F,T,S. output with the 1O-week
”S.F.T.S. course, and it was suggested that outputs and
February " intakes should be made fortmightly, thus giving 5.F.T.8's
e five courses of hp.instead of the four courses of 50 which
“had pre#iously operatezd, The suggestion was opposed by
Flying Training Command on the ground that a five course
organisation would need more instructérs and accomnrodation,
would be wasteful, and would be difficult to work, Flying
Training Command's reception of this attempt at planning
' suggésted that the Command's inherent resistance to change
" might be greater than its eagerness to try experiments for
improving training, and the organisation of schools was
brought under review by the Air M nistry with the object_of
raising the general level of efficiency.(z)

o /In April

8. 5847k (1) The aerodromes used were Driffield (No.5 S.F.T.S.),
Lindholme (No, 11 S.F.T.S), West Rayumham (No.lk S.F.T.S.),
and Watton (No., 15 S.F.T.S.). At the end of March the use
of Driffield had to stop because of persistent enemy
attacks at night in consequence of the 1li hts shown while
training,

(2) See footnote on page 305.



-327~
In April G/C Gordo_n Dean investigated the maximun
capacity of which S.F.T.8's were capéiblé (i.e.- how their
aircraft and st.aff coulcl best be used to produce flying
May . time) and reported in May(l) that by organls:LnL a school so
Sl that the load was spread as c,venly as possible over the
aircraft, ins bructors s p'LIDllS , and nmaintenance staff it
should be ca.oablc, of ha.ndllng 288 pupils with an esmbllsh-
nent of 108 aircraft and 63 (i.e. an increase of nine)( )
.instructo’rs, and the addition of 100 ehi t6 the ground
maintensnce staff, To achieve this he -Jroposed working
by ddy in a s;y“uem of f :ch,—hour shif'ts, Leeplng flying
going constantly throu.ghout all fit day flying weather.
By this systenm éich instructor would have 6 pupils, The
¢ mein diffi culty was nlt,ht flylng a.hschool with two land-
ing grounds in use for n:L':ht flying Would be barely able to
give each pupll in swmer, the 45 hours rpoulreal by the
syllabus. o
S. 58474 o By contrast, Flylng Training Coxq;qmnd estnn'wted that
| the maxinmum training effort would be produced by giving
each instruci.;or fbuf ouoils, and I:equiring h:un to do 80
hours -flying ner uonth, In June Flying Training Command
nut forward an ‘ai{:errﬁ*i;ive scheme for incree;s'ing 3.F,T,8S,
efficiency. (3) | |
It was clear that the 5.0.T.8's could work more
intensively than the hird Revise with 200 Pupils required,

and in June

(1) Appendix 36 - Report on the Maxinum Training Capacity
at Service Flying Training Schools in the United -Kingdom
dated 16th May 1941 by G/C Gordon Dean and a Memorandum on
Increase of Output S.F.T.S. deted Lth Jane by Flying
Training Cormand (S.71940).

(2) 's. P T, S's were worklnb W‘l‘bh six instructors fewer
than the mmber quoted in G/C Gordon Dean's report.

(3> See Appendix 36.
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and in June seven of the T.E.‘S.F.T.S.'S(1> begen to handle
24,0, The eighth, No, 6 8.7 .T.8., Little Rissington, began

on 18th June an experiment in working to G/C Gordon Dean's

shift system with 288 pupils. Same increase in staff was

needed for both 240 and 288 pupils, Wwhile Little Rissing-
ton was given priority in the supply of spares, to avoid
delays which would upset the experiment.

Maximum Qutput

An increased flow of pupils from the E.F.T.S's was
wanted, partly to f£ill the expénded S.F.T.S's, and partly
to feed the growing number of R.,A.F. S.F.T.8's in Canada
(for which E.F.T.8. training was at this time done in the
United Kingdom. In Mey and June ten flights (of 30 pupils
each) were added to the.schools,(2> the service ogerated
school at Peterborough was closed and replaced by a civilian
operated E.F.T.8. (No.21) at Booker, and the ab initio part
of the Polish Flying Training School at Hucknall wes made
a separate unit anﬁ established at Peterborough as No.25
(Polish) E,F,T.8. In June and July 2ll the E.F.T.S's

(3)

except seven increased their pupil population by 206
(1.e. from 30 to 36 per flight). In July, August, and
September six more flights were added to existing schools( 4)

/ond three new

(1) No.2, Brize Norton, No.,3 South Cerney, No,1l Shawbury
No.1l2, Grantham, No,l4 Cranfield, No,15 Kidlington, and the
College S.F,T.S. Cramwell, The S,®, schools could not deal

- with more than 200 pupils because lack of spares for Masters

prevented any intensification of their flying.

(2) Two flights (one in May and one in June) were added to
No,15 E.F.T.S., and one fllght was added to ecach of Nos. 1,

b, 6, 9,17, 18, 22 and 2 B,F.1.8's

(3) The E.F.T.S's at which the 2% increase of pupils came
into force were Nos, 1,3,5,6,7,8 9 11,15,17,18,19,20,21,
and 2L,

(4) One flight was added to each of Nos. 3,6,15,16,18
and 20 E.F.T.S's, :
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and three new civilian operated E.F.T.S's opened, No.26'.
at Sheffield Farm in August, and Nos, 28 and 29 at WolVe;'-'
hampton and Clyffe Pypard in September,
By the end of the sumer of 1941 the United Kingdom

flying training organisation reached its maximum intensity

~of production, Eleven S.F.T.3's were training for the R.AfF.

and turning out pilots at the rate of some ‘ll',BOO per year,

In addition, there was cne S,F.T.S, training for the Fleet
Air Arm and another training Poles, Twenty-five E.F,T.8's
(one of them Polish) were turning out pupils at the rate of

(1)

about 22,000 per year, This was the pcak of basgic pilot .
training in the United Kingdom,

Need for Better Training

The shortage of pilots v;hj_.ch had caused s6 much anxiety
had disappeared, & rapidly méunting flow of trained men was
coming from schools overséas, and the supply of piiots was
at last greater than the first line requirement. It was

/possible to

(1) The United Kingdom pilot training organlsatlon at the
end of September 1941 was:-

No.l S.F.T.S, Netheravon (F.A.A.) WNo,1l S.F,T.S. Shawbury

T'E. .
mozmn Brize Norton (T.E, rolem Granthgm T?E.
L South Cerney (T,E,) " 14 " Lyneham gT.E.
o5 , Ternhill S.E. * 15" Kidlington (7T.E.
oG Little. Hesindm (T.E,) " 16 " Hucknall (Polish
g Montrose (s E ) CollegeS.F.T.S. Cramwell
(7.E.)
mogn Hullavington (S E.)
(No,1) S.F.T.S, moved from Cranfield to Lyneham in Aug, 1941).
No,l ZETS, Hetficld (5ﬂ;&m:) No.16 EFTS, Derby 25’:&zs§
no2 on S’caver’coné i w17 o N.Luffenham (5"
"3 " Watchfidld L vo18 Faircaks (& ")
LN " 'Brough §5 1 "9 '." . Sealand él" n
"5 " Meir L w )y m 20 " Yeadon 3
LA Sywell ‘ £ n LN " Booker "
" 7 " Desford (5 " " 22 " . Coambridge (6"
" 8 L Woodley 3 0 "2 " on Luton (5 1
"9 ™  Ansty 5 # w95 o0 Peterboro! (Polish)
" 10 "  Stoke Qrchard (3 flts)" 26 " Sheffidd Farm %2 fltsg
"11 " Perth, 5 M v 28 " Wolverhampton (4 "
" 14 " Elmdon L " )" 29 . Clyffe Pypard (b " )
"15 " Carlisle 6 " )z

(No, 10 E.F,T.S. moved from Weston-super-Mare to Stoke
Orchard in August 1941).
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possible to give attention at last to the quality rather
than to the quantity of the output. Fof some tiﬁe it had
Beeh realised that the standard of pilot training was not as
high as it should be: the standard of instruction was
generally low because good and experienced instructors were
hard to find; a large percentage of accidents was caused by
bad flying technique and bad aimanship; there was general
ignorance of the principles of handling mbdern aircraft;
s8quadrons devised undesirable methods because the C.F.S.,
without a handling Squadron, was not a live centre for
disseminating sound technique.(l)

Thus, when the results of the Little Rissington
experiment(z)‘were considered in August 1941 the main purpose
to be served by greater efficiency and intensity at S.F.T.S's
had changed from turning out larger numbers of pilots to the
producing_of better trained men, The experiment was
hampered by shortage of spares (about 15 aircraft out of
the total of.108 being constantly out of action for this
reason), and took place rather too late in the summer for
the hours of daylight to allow three five-hour shifts. It
produced a higher accident rate and & lower standardbof
output. Within these limitations it was successful in
showing that S.F.T.8's could achie&e greater intensity of
flying. (3) |

Iy was clear thet many factors had to be taken into

" /account

(1) The Handling Plight at C.¥.S., was reconstituted (it had
been disbended in 1940) and made a Handling Squadron in July
1941, but it remained ineffective.

(2) Appendix 37 - Extracts from the Minutes of a Conference
held on 6th August 1941 (&.H.B, ITM/a9/le) and Reports from
No.23 Greoup and No,6 S,F.T.S. on the Little Rissington
experiment (S.71940), . -

(3) It also showed the need for efficient airfield control,
and that a shift system had the drawback of causing irregular
meals,

mer i owe

)
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account when planning for maximum efficiency. Winter
conditions made a cours of 10 weeks' duration beginning
between April and August equivalent to one of lé weeks
beginning in March, or of 14 weeks beginning in September,
October, January or February, or one of 18 weeks beginning
in November or December, Unserviceability of acrodromes
showed that grass surfaces would not stand up to the heavy
traffic of intensive flying: the lesson of-Cranfield and
experiénce in Canada(l> led to a decision that United King-
dom S.F.T.S's should have two funways at right angies.
Night flying was a ﬁroblém~in landing groundss three were
necessary to carry out the syllabus properly.(2> Mainten-
aﬁce difficulties could be a serious handicap if there were
delays over replacement aircraft and spares, or if hangars
could nbt be used because of dispersal.

In September the basic length of S.F.T.S, courses in
the United Kingdom was raised to 12 weeks, wifh planned
equivalents of 14, 16 and 18 weeks in the winter, and the
flying hours weﬁt up to 85.,(3> The night flying target
remained at 5 hours,

Pilot Training Goes Overseas.

The need for basic pilot training in the United
Kingdom began to disappear towards the end of 1941. There

/was a surplus

(1) Cansdian S.P,T,S's had three rumways on parent acrf-
dromes and R,L.Gs, and in some cases the parent aerodrome
had double runways. There was at first some concern about
the need for off-wind landings, but it proved unfounded.
Canadian E,F,T.S's were also being provided with runways.

(2) The use of parent aerodromes, as well as R,L.G.s, for
night flying was allowed in the United Kingdom from July -
1941, The "Drew" electric, centrally controlled, system
of lighting was adopted in October 1941, but not brought
into use until later.,

(3) Previously the syllabus required 72, but in the sumer
1941 the schools actually averaged 80 hours per pupil.
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November 1941 - was a surplus of pilots, and schools overseas were turning

March 1942,
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out larger and larger numbers. The United Kingdom schools
gradually changed over, during the winter of 1941?1942, from
basic S,F.T.8. instruction to refresher courses for
acclimatising pilots trained overseas. By March 1942 the
change was practically complete.(l) Cramwell was the only
S.P,T.S., left in United Kingdom: it was kept (half on S.E.
and half on T,E, treining) for experimental and researéhﬂ
work on new 1ideas,

This virtual disappéaranoe of 8,F.T.S. training in the
United Kingdom'was; of course, accompanied by a reductioﬁ in
the‘amount,of EPT.S. training needed, and the reduction
was accentuated by a decision to do elementary training in
Canzada for the R,4,F. S.F.T.S's there. E.F.T.S. capacity .
in the United Kingdom; however, dropped only slightly (by
seven flights) at the end of'l941,(2) and the drop was more
then made up in January 1942, when nine E,F,T.S, flights
were added. From the beginning of November 1941 E,P,T.S.
capacity not wanted for ab initio training was used for
grading pupils who were to receive their flying training
overseas,

Wastage and Selection

‘That the elementary stage of flying training was useful
for selection and weeding out, as well as for teaching, had
been recognised for some considerable time, 'In February

1941 A/M Garrod wrote:~

/What is the

(1) Except at Montrose (which became a Flying Instructors
School), Lyneham (which was transferred to Ferry Command) ,

‘Netheravon (which went on to Glider and Parachute training)

and Kidlington (which became a Glider 0,T,U,).

(3) No,2 E,F.T.8., working from Worcester, became a Supple=-

~

mentary Flying Instructors School in November., No,5 E.F.T.S. /™

Meir, was closed in December, No,24 E,F,T.S., Luton was
reduced by ope flight in October. No,3 E.F.T.S. moved with-
out any other cahnge from Watchfield to Shellingford in /
December,

2
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"What is the object of our elementary flying stage?
It is to teach the rudiments of the art of flying on
the simplest possible type of aeroplane. It is
important that the pilot should be able to go solo
as early as possible and that he should be able to
make mistakes without fatal consequences. It is

. 8lso important that he should be introduced as
early -as possible in the air to instrument
flying and night flying. By having a simple
and foolproof type aeroplane which is also easy
t0 maintain and to handle on the ground, and
which does not reguire first class aerodrome space,
we are ‘ach%eving our object in the easiest.
manner, ., . 1)

Another point-is that -there .is a great deal:of
weeding out of pupils in the elementary stage.

I am trying to reduce this wastage by a more
gkilful selection of pupils as between pilots,
observers and air gummers while thcy are in the
I.T.W., but the weeding out will always be heavy
in the elementary stage, and it is desirable to
use a simple and economical aeroplane for this
purpose,"

With the increase of training overseas in 1941 the.
problem of wastage at the elementary stege became important,
Rejects from pilot training were in most cases sent for

training as other categories of aircrew, but this meant

Athat R.A.F. pupils rejected in the United States of Canada

had to be brough‘t back to the United Kirigdom, siilce almost
all R.A.FA. training of non-pilot aircrew was done in Britain.
The problem first became serious as a result of training in
the United States,(z) and giving R,4.F. pupils thelr ele- "
mentary tfaining in Canada was clearly likely to make it
bilgger. ‘ The obvious way of dealing with it .Was to use
E.F.T.S, facilities in the United Kingdom for weeding out
pupils before they were sent overseas, thus cutting down

the elimination rate in the United States and Canada, and

/so providing

(1) AL Garrod went on to POlnu out the dmaivanbacns ~f a
proposrl which A.Vei, Horris (DeCadeS.) hed wede for using
OPcr:-.’cional types of aircrcft such oo Blenheims cnd Vhitleys
for b initio troc J.ning. The nced for cn clementrry troiner
which regorbled operationsl types more closcly thon did the
Moth was, however, recognised.

(2) Principally from United States mny Alr Corps schools,
which had s high elimination rate. The civil B,F.T.S's

were more inclined to persevere with slower learners.
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80 prov1ding smaller numbers of reje¢ted pupils for transfer

to oﬁher forms of tra;nlng.

Grader trainer, as intréduced in 20 United Kingdom
E.F.T.S, flights in quember{i941, consisted of a three
Weeké' course, with qb £0'15 hoturs! flying (dual only) and
normal ab initioﬁground instrucfions.. Pupils who showed
ffomise éf making satisfactory pilots could be taken off
grader training at any time after 5:hours‘ flying and
passed as fit to on on %o their fiying-training overseas,
Pupils not quSidered prauising enough to be sent overseas
either went to United Kingdom sdhodls”(if they appeared to
be slow starters(l)) or were transferred to other training.

In January 1942 grader pupils were allowed to go solo
if they could do so within the three Wee%s, and in March a
solo flight was made essential for passing on to overseasv
traiiing, The'first outputs from fhe grading scheme were
to the United Sta%es Army and Navy schools., us the flow
increased graded pupils Wére also sent to B.F,T.S's in the
United States and to South Africa.

S.B.A. The Lorenz system of making approaches in bad

visibility was introduced late in 1940, when a few overational

aerodromes were equipped with beams. Training ia the system
was at first confined to pilots in operational squadrons, and
was done by small flights working.where the beams were
installed. The question of Blind Approach Training (2)
generaliY‘had, hcwevef, soon to be considered: experience

in both the R.A.F, and the German Air Force showed the need

for some means of ensuring the safe landing of aircraft
e Cooro - /returning from

& ..

(1) Pérseverance Wlth slow: sbarters and backward pupils had
always. been a charaoterlstlc of R A, F “instruction, and
spe01a1 treatment of such-men we.s requlred by LM Garrod
when the qulcker tempo oi the Thlrd Revise was introduced.,

(2) The Lorenz gystem for 1arge pircraft and a similar Sys-
tem for single seater fighters were at first named "Blind
Approach",

m -

—
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returning from operations during the winter, when night
and early morning fogs were pravulcnt‘l)

In February and March 1941 it was agreed that training
in blind approach should be regarded, like night flying,
ag part of every pilot's basic training, and that it should
therefore not be taught at 0.T,U's (whose proper function
Wwas crew traingj. It was further agreed that since S.B.A.
instruction, like night flying, needed a multiplicity of
aerodromes because only a few B,A.T. aircraft could operate
from one aerodrome at a time it should be ziven at S.F.T.8's
and not at special schools of Blind Approach, This policy,
although decided in March, was not amnounced until July
1921, (2) |

There was difficulty over equipment and instructors.
Men already qualified as flying instructors had not been
trained in Blind Approach, and special arrangements had
therefore to be made, The mmber of pupils to be trained
was’ :E'ormidabie: "there were men without B,A, training
in squadrons and 0,T.U's, there was the output of S.F.T.S's
at home and overseas, and thére Wefe the pupils passing
through the 0.T,U's, All the time it was becoming clear
that without general ”B.A.' training Bomber Command would be
handicapped in its operations during the winter of 1943~ _
19,2, (%)

4 Blind Approach Training and Development Unit had

‘existed on a small scale (with four Ansons and four

/instructors)

(1) The seme experience ialso_ caused a rapid development
and extension of Regional (later called Flying) Control.

(2) Appendix 38 - Minute by AM Garrod dated 26th
February 1941 and a letter dated 9th July 1941 from the
Air Ministry to all Comnands and Groups at Home and
- Qverseas,

(3) B.A. training for single seater fighters sank into
the background because of lack of equipment,
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ins’gx_uctors).‘ since September 1939. It was increased in size @
(to twelve Ansons) at the end of August and began
intensive work throughout the 24 hours on instructor training.
B.4A, training at the C.PF.S. was also begun in August. Same
use was also made of the beams at operational aerodromes
for instructor training.

At .the end of August the amount of B.A, training which @ ‘
could be done was governed by the limited number of beans

avallable, and since practically all the beams in existence

were on operational aerodromes the only way of training any

" considerable mmber of pilots was by putting a small B.A.T.

Flight (with eight Oxfords) at each beam. Bomber Command
agreed, and it was decided to form 15 new Flights, the
neceseary alrcraft being found by deferring the opening of
an S.F.T.8, overseas.(l) These B,A.T, Flights gradually
came into operation during the autumn and winter. (2) It
was at first intended that they should be under the control
and supervision of Flying Training Command, but Flying
Training Command showed only moderate interest in Beam

/Approach

(1) At the same .time, the end of August 1941, it was decided,
on psychological grounds, to change the name fron "Blind"
to "Beam" Approach Training,

(2) The B.4.T. Flights at work in Merch 1942 were:-

No 1501 Abingdon No ‘1514 Coningsby -
- 1502 Driffield , 1515 Swanton Morley .
" 1503 Mildenhall " 1516 Middleton St.
' George.
*1504 Wyton " 1517 Ipswich
" 1505 Honington " 1518 Scampton
" 1506 Waddington " 1519 Feltwell
" 1507 Finningley . ' 1520 Hc.ime-on-Spalding-
Moor
* 1508 Horsham St,Faith " 1521 Stradishall
" 1509 Thornaby " 1523 Little Rissington
" 1510 Leuchars " 1526 Thruxton
" 1511 ~Upwood n 1527 Prestwick ~
" 1512 Dishforth " 1528 West Malling .
" 1513 Honington (Marham) ©om 1529 Wittering B

Nes, 1501~1510 were the original flights which began in 1940,
The numbering 1501,...was introduced in November 1941.
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Approach andfappeared.to undexrete itc irportince, vhile the
operational Groups tended to foster the Flights and move
towards complete control of them. - 4is a temporary reasure,
BoA. training wes supervised by the Air Ministry during the
winter of 1941-1942,

Bomber 0.T.U's

At the beginning of May 1940 eight bomber 0,T.U's
had just been fomed from the original Group Pools, Seven
of then were to back the operctional squadrons of Bomber
Contazand, but only threc of tne seven were being brought up
to full size, the others remaining at the "Group Pool"
strength of 32 aircrzft each. The eighth was the Battle
0.T7.U., backing the Battle squadrons in France,  Bomber
Oormand's first line consisted of 23% squadrons,(l) to
which it was plamned to add seven of the former Group Pool
squadrons as soon as they had been refomed into operational
units.

Sumer 1940: 0,T,U, Expansion

The seven 0,T.U's backing Bomber Command were turning
out crews at the rate of some 930 per year, and this was
poiniedAout by &AM Portal (C.-in-C, Bomber Conmand) on
11th May (2) to be inadequate for 2 conservatively estimat-
ed probable wastage of 1,350 cCrews per year, AL Portal
reised the matter as one "of the first importance" since
a sustained air campaign demanded a powerful organisation
for the provision of trained crews, and providing half -
trained orews woﬁld increase loéses and so cause additional
demands for replacements of men gnd aircraft.

When the matter was discussed at a conference on.lAth May
A/M Portal raised his estimate of probable Wastage; by

/taking into

(1) 6% Wellington, 5 Whitley, 6 Hampden, and 6 Blenheim,

(2) Appendix 39 =~ Letter from Bomber Command to the Air
Ministry dated 11th May 1940.  (BC/S.23616/0rg). -
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takihg into account the need for relieving tired crews after
about iOO hours' operational flying, to 2,300 crews per year
(mr2hs¢mﬁmmL/ A@hmttﬁs,ﬂmS&mnOﬁﬂﬂsbmmhm
Bomber Command would, if brought up to full size, be capable
of turning out 1,750 per year, , It was decided to bring
them up to full size and also form two additional 0.T,U's(L)
which 4/M Portal proposed, To provide the aircraft and
instructors necessary.fpr this 0,T.U., expansion six(z) of
the seven Group ?ool squadrons refoming as operational units
were rolled up, but even so thcre was o lack of onerational
types which had to bhe made ué by using Wellingtons, Whitleys,
and Blenheims without full operational cquipment and by
enploying the rather unreliable Hereford at Hampden O0.T.U's,
A serious deficiency of more than a hundred Ansons had to
be accepted.

The output from 0,T.U's backing Bowber Command went up
to some 2,180 pef year, and was planned to resch nearly
3,000 per year when all nine O0,T.U's were in full operstion
on six week courses. (Lbout 1,000 of these were Blenheinm
crews from the two Blenheim 0,T.U's, and the output fron
the seven "heavy bomber" (i.e. nglington, Whitley and
Hampden) 0,T,U's was at the plammed rate of 1,200 crews per
year, rising to 17900). This output was, more or less,
enough fo neet A/M Portal's estimated wastape for 24 first-
line squadromns, but needed o great many more pilots (3,500 -
5,000) than thel,900 per year then being turning out by

/S.F.T.8s

(1) At Kinloss (No,19, Whitleys) and Lossiemouth (No.20
Wellingtons) The recently-displaced S.F,T.S's were not moved
again because of the loss of pilow output which would have
been caused. Nos. 19 and 20 0.T,U's began training in June
1940, '

(2) Nos., 148, 215, 7, 76, 185 and 97 were dissolved and
used to reinforce the 0,T.U. orgenisation. No.75 (New
Zealand) Squadron was reprieved because of its special
character, and became an operational unit.
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the S.F.T,S's for Bomber Cammand, Working 0,T.U's at their
full size ﬁade it necessary for each to have a satellite,
and 0,T.U, satellites were given priority in constructions,

The Reserve squadrons remainéd unchanged,(l) and the
conference of lyth May decided that in future any 0.T.U's
needed to back new first-line squedrons should be formed six
Weeks.(i.e. the length of the 0,%,U, course) in advance of
the new squadrons,

This expansion of bamber 0.T.U's caused demands for
more observers and air gunners. The baaber 0,T.U's
accordingly géve up their share of armament treining facili-
tiés(éﬁ the Eombing and Guﬁnery Schools, and dispensed with
target‘towers (With which they had just been established) S0
that more air érew might be trained, Bomber Command strongly
fesisted a suggestion that air zumners should be trained ab
initio at 0.T.U's, and it was dropped.

On 18th June it was decided that six of the eight
Battle squadfons which had come back after the frenéh-cwn—
paign should remain Battle squadrons, ard (with two Polish
Battle squadrons) form No.l Group, which would be backed by
the Battle 0,T.U. at Benson and the Polish 0.T.U. at Hucknall,
The ranaiﬁing two squadrons from France were converted to
Blenheims and added to No.2 Group.  Bomber Command's firste
line strength then became}}h squadrons, rising to 37 in
Auzust when three Rggerve squadrons became operational units.
To provide the trained crews for thils first-line there were

/eleven

(1) They ceased to be Reserve squadrons, and were gradually
converted into operational units, in August 1940,
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-eleven O.T.U's,(l)some of them Working-considérably below

full size, capable of producing’ trained crews at the rate of
3,000 per year and requiring an intake of about 4,300 pilots
per year.

Shortage. of Pupils

- Throughout the swmer of 1940, however, the Dbomber
0.T.U's had to work far below their plenned figures. The
output of pileots from S.F.T,3's was not enoush to meet all
demands, and the claims of Fichter and Coastal Cammands
ranked above those of Baaber Command, so that pupils could
not be found to fill the bouber 0.T.U's. Again, the
bomber 0,T.U's were markedly short of their full establish-
ment of instructo%s, the deficiency being over 200 vilots

out of an establishment of some 600 (with corresponding

. shortages of other aircrew instructors), and more instructors

could be found - directly or indirectly - only if a full
flow of pupils was pasaing .through the 0.7,U's, One result
of this light loading of the banber 0,T.U. organisstion was

that there were enough facilities to spare to try the "X!

course experiment at No,10 O0,T.U. Abingdon and No.13 0.T.U.

Blcester, but the small flow of pupils and consequent

» /shortage of

(1) No 10 Abingdon (Whitleys)
11 Bassingbourn (Velllngtons)
" 12 Benson (Battles)
" 13 Bicester (Blonheims)
" 1L Cottesmore (Hmedorsg
" 15 Horwell (Wellingtons) |
" 16 Upper Heyford (Hempdens)
" 17 Upwood (Blenheims
" 18 Hucknall (Battles) = quarter size - Polish
* 19 Kinloss (Whitleys)
" 20 Lossiemouth (Wellingtons) - half size

(It had been proposed in May to start o Blenheim 0,T.U,, No.
21, at Wyton, but nothing came of the proposal).

Pull size 0,T.U's had 48 Whitleys and 24 Ansons, or 54
Wellingtons and 18 Ansons, or 37 Hanpdens and 37 Ansons,

or 48 Blenheims and 16 Ansons, or 60 Battles and 18 Ansons.
The anmual output of this orgrnisation, on 6-week courses,
was about 1,000 Blenheim crews, 1,200 "HEva bomber" crews,
and 800 Battle Crews.



S.69865

September -
October
1940

_341_
shortage of suitable men (the whole of the E;F.,T.S, output
being required for S.F.T.S's) holped to bring the experiment
to an end.

Bffects of the Second and Third Revises.

When the Second Revise was introduced the bowmber 0,T.U,
course was lengtiiened from six toreight weeks, the flying
time Dbelng increased froa 60 to 75 hours for Battles and
Blenheins, and from 55 to 70 for Wellingtons, Whitleys, and
Hempdens. The change affected 0.T,U, courses starting |
after the end of Septeuber 1940, and reduced the theoretical
rate of output (the actual output was at the time governed

by the scarcity of pilots for intake as pupils) from the

‘existing 0.T,.U's.

The Third Revise proposed to lengthen the bomber 0,T,U.
course by-another two Wéeks, to ten in all, and to put up
the flying hours to 90 for Battles and Blenheims and to 85
for Wellingtons, Whitleys, and Hampdens.(l)  fThe output
from the existing 0.T.U's would go down still further, but
it was intended to open more 0,T.U's, How many more 0.T.U's
was not clear: the poszibility of working 0.T.U. aircraft
more intensively, and so getting more flying hours from the
existing units was not promising, but Bomber Command was
strongly of the opinion thet it would be unnecessary to
make the course longer than eight weeks and 70475 hours, even
though Third Revise pupils would have only 120 hours pre-
0.T.U, flying experience,
Bomber Command urged that much could, and should, be done
by way of preliminary instruction before flying training
began, early selection of pilots for bomber work,(z) and

/cutting out

(1) Appendix 3k,

(2) On the scientific basis of tests then being developed
by Professor Bartlett.
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cutting out teaching not strictly‘necessary for wartime
pilots from the school syllabﬁs, %o turn out an outéﬁt
from the S.F.T.8's which even with the Third Revise length

of 8.F.T.8. course would need no nore than eisht weeks!

0.T.U, training, A/M Garrod, however, was suspicious of

. Bomber Command's arpuments for the shorter course, which were

also arguments. for not putting into additional 0.T.U's the

skilled instructors and operational aircraft otherwise
available for expanding the first-line, | He knew "that
Bomber Command wes desperate to obtain more pilots so that
the bomber force could expand", and felt "that in their
desperation they were prepafed to lower the standard although
they would not admit it".  Bomber Command, in spite of all
its protests, was instructed on 21lst October 1940 to
introduce the ten-week 0.T.U, course when "Third Revise"
pilots came forwaad (i,ef in Novaﬁﬁer), The corollary
was, as A/M Peirse (C.-in-C, Bomber Coumand) pointed out,
that four more 0,T.U's would be needed to miintain tﬁc r&te‘
of output, while Bombér Command had neither the aerodromes
to accommodate the units nor the piléts to instruct at

them,

Barly 1941: Too Few 0,T.Us for Expansion.

The bomber O.T.U. organisation(l%anained largely
unchanged during the winter of 19L0-41, and were theoreti-

cally(2> cepable of producing Wellington, Whitley, and

/Heampden crews

(1) The training of Battle crews came to an end in the
autumn of 1940, and No.l2 0,T.U. Beuson was converted into
a half-size Wellington 0.T.U, in early December, as the
first-line squadrons of No.l Group gradually changed over
from Battles to Wellingtons., The Polish 0.T.U. (No,18)
moved from Hucknall to Breamcote in November, and was also
converted into a half-size Wellington unit,

(2) With ten-week courses the theoretical output rates
went down slizhtly, %o 1,500 and 750 respectively. The
actual training capacity of the 0.T.U's was considerably
lower: they were limited Ty shortage of instructors and
staff pilots.

9
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Hampden crews at the rate of about 1,800 a year, and Blenheim
crews at about 900 a year, on elght week courses. The pilot
intake needed to produce this output was scme 4,700 per year,
and this matched the allocation of pilots from S.F.T.S's
between November 1940 and April 1941. When the adeguacy of
this 0.T.U, output for expanding the bomber first-line was
examined, however, the outlook was depressing. Operational
wastage of the existing first-line had to be budgetted for

at 2,650 pilots a year; the withdrawal of experienced pilots
for instructor duties at 54O a year, and Middle East ré-

inforcement at some 600 a year. The surplus of pilots

 available for expansion would be less than 1,000 per year,.

and when Bomber Command!s existing pilot deficiency(l) (some
320 on 1lst .November 1940) and the need for fomilng new
0.T.U's in advance of the squadrons they ﬁere to back (0.T.U.
development might absorb pilots at the rate of 600-700 a
year for instructor duties) were taken into account expansion
seemed almost impossible. |

After April 1941 the flow of pilots from S.F.T.S's to
Bomber Command was due to rise sharply, as.schools overseas
began to turn out trained men in large numbers, to a rate
of some 8,000 per year. This, however, did notipromise to
be an unnixed blessing. A greater influx of pilots would
call for more 0.T.U's to tréin them, and the 0,T.U's could
only be staffed by taking experienced men from the first
line to =erve as instructors.

This logistic basis for exmecting that Bomber Command
would be unable to make any appreciable first-line
expansion before the suwmaer of 1941 at the earliest Was.
challenged. Casualt& rates were not as heavy as had been

/expected

(1) Bomber Cormand's pilot strength was consistently well
below establishment all through 1940,
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expecfed, and were being revised 28 the basis for future
plﬁnnihg. Optimiem for this reason was misplaced, however:
no flanned allovance was being nade for war-weariness, and

Co

s0 an uncertain additional wastage foctor existed until the

"operational tour" of 200 hours was introduced in liarch 1943,

The central problem in expanding the bomﬁer first-line ~
was how to provide trained crews for the new , additional,
sguadrons which expansion meant, Training thé crews in
0,.T.U's would absorb large numbers of experienced men and
occupy aerodromes, at the expense of the first-line. The
alternative was to neke the new squadrons "work up" - i.e.
to train the crews for expansion.purposes in the new squad-
ron:. themsclves, | It was not = good alternative. A/M
P@irse descr;bed it as "grossly uneconomical and liable to
produce a heavy increase iﬁ training accidents ard.to
result in a lower standard of crews gen?rall&". He also
renarked that "such ﬁraining rmiethods involve the wide
dispersal of keybinstruptors, and the lack of synthetic
methods of training would prove a serious obstaclé".

A/C/M Portal had little faith in "working up" as the way to
expansion, and it was not used eicept for the first Manchester,
Hélif%x, and Stirling squadrons.(l>

Operational Training or Operational Effort?

The problem of Bomber Camand expansion to meet the . ~
larger production of ailrcraft expected later in fhe year was o
the problem of gefting a larger output of trained crews fram
0.T.U's without neutralising that larger output by the-number

of instructors required. TLack of pilot output from S.F.T.3's

/was no lenger

(1) These ceme into existence late in 1940 and early in ﬂﬂmf
1941. Their results had little bearing on the question of -
"working up" by new squadrons, since they were composed of

se¢lected and experienced men,
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was no longer the difficulty: in fact, so many pilots
would be cqming forward to Bomber Command after June 1941
that 11} more 0.T.U's (making some 20 in a11) (%) would have
to be gpened in the first six months of the year if théy-
were all to be trained, These additonal 0,7.U's would
need over 600 pilots as instructors, the 600 pilots could
only come frou the first liné, and there were no more than
1,120 pilots in the first line,

There were divergent views on these facts. A/M
Garrod urged that 0,T,U's should be opened to give full and
proper training to all the pilots coming forward. LA
Courtney held that neither aerodromes nor instructors could
be provided for all these sxtra 0,T.Us, A/M Peirse saild
that foming so mauy new 0,7,U's would cause excessive
dilution of the first line, too high a proportion of
inexperienced crews, an increase in £he accident rate, and
so a further demand for more 0.7.U., output.

These various factors were peculiarly.intractable and
irreconoiiable. _ They were set dovn, shrewdly analysed,
énd discu;sed in a mingte(z) by G/C Whitworth Jones
(D.D.E.0.). A/VA! Harris urged that 0.T.U's should be
established in Canada, that new squadrons should "work up"
by doing their own training, and that aerodromes should be
used as fully and intensively, and by as many squadrons as
possible.(j)

/The fact rehnained

(1) Assuming the 0.T.U. course to be of 8 weeks'! duration,

(2) Appendix 40 - Minute dated lst February 1941 by G/C
Whitworth Jones, (8.1925),

(3) "By the time we have won this war we shall have six
squadrons on an aerodrome, and have learnt to like it.

-1t 1s only a guestion of deep enough dispersal points,

The idea that we can affort the present luxurious provision
of aerodromes, with one sguadron of aircraft in use on each,
has always struck me as being fantastic; although (being
very simple-minded) I concluded that the great idea would

be later to thicken up the scusdrons when we were pushed

to it, rather than to make despairing efforts to thicken

up the aerodromes until the cntire country was aerodrome
from end to end.,"
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The fﬁct remained, though, that unless a very marked |
increase could be made in 0,T.U. output without undue |
expense in acrodromes and instructors Bomber Command's
firSt-line expansion would be negligible, One factor in
the problem changed slightly:;  Bomber Command reported at
the end of Jarmary that "Third Revise" pilots were found to
be of nuch the sane standard as their predecessors who had
recéived longer S,F.T.S..training, and that they needed
only an eight weeks' 0.T.U, course with 55-60 hours flying.

In March it was agreed that the bamber 0,T.U, course should

be of eight weeks' duration:(l) the amount of flying (55-60

hours) would be the same as the original six-week course,
an extra two weeks' ground instruction being added. This
theoretical shortening of the course, however, was no

practical help in solving the problem of expansion: all

- the planning and discussion had been done on the basis of

an elght-week course.

The call for-heavier bombing . of Gemany was insisﬁent;
A/C/M Portal wrote: "It is of vital importance to obtain
a greater outpuf from the 0.T.U's, since if we do not do so

I do not see how we are to produce the crews for our expan—

sion and, at the same time, keep up our pressure on Germany",

Sir Archibald Sinclair restated the problem: "The need
for expansion of our Bomber Force is urgent. Alrcraft are
available - pilots who have pessed through their S.F,T.8's
have now filled the 0.T.U's and will be coming forward in
increasing mumbers, The aerodromes are there,"

At the end of March AAL Garrod proposed that 0.T.U.
output should be increased without a correspondingly heavy

/dilution

(1) This meant that pilots would go forward to first
line bomber squedrons after only 177 hours flying (50

. hours at E,F.T.S., 72 at 8.F.T.S., and 55 at 0.T.U.).

The total duration of E.F,T.S8., S.F.T.S., and 0.T.U.
training would be 24 weeks.,

A
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Vdilutioﬁ_of tﬁe first line by using expcrienced men for
instructing only where it was absolutely necessary and by
tfainiﬁg o proportion of the 0.T.U. output o less than
"captain" or "fifst pilot" standard. Investization showed
thet the existing 0,T.U. establishment of 72 pilot instructors
could be cut down to 55, and.that only 35 of these need have
operational expefience; the othef twehty were wanted either
for conversion instruction to the operational type or for
staff pilot work in fnsons, énd could if necessary be drawﬁ‘
(with suitable training) direct from the S.F.T.S. output.
There seened to be.smne waste of training effort in bring
all pilots turned cﬁt by O.T.U‘é up to "captain" standard
when half of then would of necessity be employed in the first
line as second pillots: half the 0,T.U, output (AM Garrod
suggesfed) could go forward at second pilot standard for
fﬁrther training in squadrons. |
?he intractable logistics of bomber 0,T.U's and thelr
effect on exnansion were set out again in a paper(l) by
A/C/ Freeman (V.C.A.8.). This paper showed the remarkable
way in which O0.T.U. output disappeared without leaving any
surplus- available for expansion,(z) pointed out that the
imnediate bomber expansion would be negligible unless
unorthodox1neﬁhods (i.é. other than 0,T.U. training) were
used to stﬁnﬁlate the flow of pilots to the first line, and
emphasised that the 0.T.U, system was extremely slow in
yielding a dividend while being vefy expensive in material
(some 4GF of all the Weliingtoné in the United Kingdom were
- being used in 0,T.U's, compared with 5% in the first
line), The output of pilots from S.F,T.S8's would very soon

/be ample for

S

(1) Appendix 41 - Peper on R.A.F, Bxpansion and 0.T.U.
- Praining by A/CAI Preeman. (April 1941). (S.69865).

(2) 1In spite of the foct that the wastage rates used in
planning were now considerably lower than bhefore.
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be ample for expansion, but the 0,T.U. requirements for &

turning thea into operationally-fit men for the first line

were encrmeus,, and were the llmiting factor. ASC/M I

Freceman also observed that the Gemman policy of one~pilot
crews for bombers gave a srect advantage by reducing the

resources devoted to training.

Sprinf 1941 : Larger Qutput by Shorter Courses. . ' f’%
AT a conference on 3rd April an answer to the obstinate

riddle was hammered out - that 0.T.U's should turn pilots i

out at a lower standard., 4A/C/M Portal stated the problem:

l) seemed to Dbe

"The only way to obtain o further expansion(
to form further 0,T.U's first, end that could only be done
by robbing operational squadrons of pilots. The reduction

in strength of the operational squadrons and in our bomber

effort was quite unacceptable, and 1t was necessary to

consider whether the expansion could be obtained by any

other means,"  He thought the position "sufficiently

serious to warrant = thorough re-examnination of the essential
requir@nehts for operationzl training and the baéic organis-
ation of the course in an O.T;*.", and ceme ® fhe con-
clusion %hat ﬁthe present d.T.U, course triea to train the

pilot to too high o standard: in fact it tried to teach

him to become a captain", A/C/M Portal suggested that

"the course should be radically cut, that trainees should

g0 o squadrons for a short period as second pilots" and ~
have a subsequent short-cdursé, in squadrons or at 0,T.U's, R
to convert them into captains.

Bomber Commdnd'objeéted to shorteﬁing the 0,T.U. course
and:argued,that eight.weeks were necessafy iﬁ order to
produce a man who would be fit fo_becqme g}paytain later.

/A 10wér ~

(1) Over and above the 37 "heavy" squadrons. which wduld

be ronched by June 1941, chiefly by converting the former
Battle cnd some of the Blenhedm squadrons to Wellingtens,
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A lower output standard would be fundamentally unsound,
aﬁd‘if éherefore followed that the 0.T.U, course could be
shortenéd iny if more instruction, especially in night
flying, were given-ét the S8.7.T.S, stage. A/M Peirse also
' considercd it would be better to intfoduce one-pilot crews
tﬁan té lower the O0.T.U, output standard.
o ﬁiscussions shortly after this conference, howevef,
led to Bonber Command's &gre@nent,(l) on 12th April, that
the Wellington and Whitley 0.T.U, course should be reduced
from eight weeks to six, that the output of crews from these
0.7.U's should be doubled, that their 0,T.U. aircraft
establishment should remain unchanged, and that their
establishmenf of pilot instructors should be reduced fram
72 to 6l.. Bomber Commend emphasised that this revised
Weliington and Whitley 0.7.U, course, which aimed at giying
pilots 30 hours (at least %ine of them by night) at the
controls and a further 20 hours as second pilot, should be
regarded as experimental ana depvendent for its success on
a number of provisos:-
(i) an all round improvement in the pre-0.T.U,
training of pilots, observers, and W.Ops A.Gs.,(é)
,..(ii) the provision of sodium synthetic night training
equipmen%, because of the difficulty of giving
enough night flying practice, A |
(iii) dual control in operational Wellingtons, so
that training might continue in éqpadrons,

/(iv)

(1) Appendix 42 - Sumary of Revised Heavy Bomber 0,T.U.
Syllabus dated 16th April 1941 by W/0dr R.H.S, Spaight and
a letter from Bomber Command to the Air Ministry dated 12th
April 1941. (S.69865),

(2) The intensification of 0.T.U. work meant that less
flying time would be available for observers and wireless
operators and so brought up the adequacy of their basic
training,
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(iv) full serviceability at O.T.U's, by the use of the
latest marks éf aircfaft;
(v) impfoveﬁent of O0.T.U., aerodromesy

(vi) = speeding up in the supply of synthetic trainers.

While theée diécuséions wers going on the bombef 0.T.U,
organisation was expandlng (1) and by June it was theoreti-
cally capable of turnlng out some 5,200 crews per year for
Bamber Command and 180 per year for the Middle East, and of
absorbing about 13,200 pilots a year from the S.F.T.S‘s.(z)
This output was, howeVer, dependent on the success of the
. six week Wellington and‘Whitley courses and of the more
intensive working which they meant, while the six-week courses
in‘turn‘depended on a number of somewhat wishful provisos

/about basic

(1) ZLossiemouth (Wellingtons) was brought up to full size
during the winter. Moreton-in~the-Marsh (Wellingtons)

and Finningley (Hampdens and Manchesters) started training
in March. Pershore (Wellingtons) began in April, Welles-
bourne Mountford and Lichfield in May. In May, however,
Harwell stopped training crews for Bomber Command and began
to produce Wellington reinforcements for the middle East,
working on the old eight-week course with 55 hours flying.
At the beginning of June 1941 the O0.T.U, organisation was:-

' No 10 0. T U. Abingdon éWhitleys.)
. 11 Bassingbourn Wellingtonsg
L - Benson (Wellingtons) - half size
L Bicester (Blenheins)
L S Cottesmore (Hompdens)
mo15 Harwell , Wellingtons) - for M.E,
"1 o Upper Heyford (Hampdens)
o1z Upwood ' Blenheims)
" 18 . " ' Bramcote Wélllngtons) Polish, half
size
mo19 oom Kinloss Whitleys)
" 20 "  Lossiemouth Wellingtons)
ro2r " Moreton-in~the-Marsh (Wellingtons)
"2 Wellesbourne Mountford (Wellingtons)
no23 Pershore » Wellingtons)
vo25 M Finningley Hompdens and Manchesters)
vy " Lichfield Wellingtons)

(2) The wastage rate at 0.T.U's was assumed as 1%% of
the intake,
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about basic training and the supply of equipment.

Failure of Shor%er’Courses.

B&.thevbeginning of August it was evident that the
six-week couréés were not wofking out according to plan,

The 0.T,U.'s had, in general, received the proper intakes

.frmn S.F.T.S;s, but they had not turned out a corresponding

number of trained érews, and as a result they were beqoming
crowded with.paftly—tréined men. A statistical enalysis
indicated that, instead of the theorectical six, they were
in fact takingianything betwsen seven and twelve weeks to
train their pupils. | Lack of flying time - in spite of the
fact that practicnally all the 0.T.U's were mérkedly short of
aircraft(l) - was not the reason: they were achieving their
target of flying hours.

. Bomber Command gave several explanations at a conference
on 26th Augﬁst, O;T,U's had to give more training than was
bargained for when the six~week course was agreéd upon,
because the standard of pilets from S,F.T.S's was low and
because squadrons had no dual control Wellingtons(2) and so
could nét accept men at "second pilot" standard. There had
been delav over satellites and synthetic night flying
equipment. Pilots with operational experience were not
necessarily good instructors, and there was a shortage of
C.F.S.~trained men. Nevertheless, Bomber Comand insisted
that there was no need to lehgthen the course above a basic
six weeks, with winter variations to 8-and 10, and held
that the output from 0.T.U's would scon reach the planned

/figures.

(1) The 0,T.U's were particularly short of Ansons,
Wellingtons were used in place of them for preliminary
training,

(2) There was difficulty over the supply of dusl control
conversion sets. In addition, squadrons objected to dual
control in operational alrcraft because i1t hampered the
movements of the observer during operations,
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. figures,

The output from bember 0,T1,U's, however, continued

. to be well behind the progremme. Congegtion increased,

intakes from S.F.T.S's could not be acdepted, and the whole
plahned flow through the‘trainipg{drganisation began to
become dislocated. In October Bomber Command asked for the
Wintgr length of the course to be extended by another two
weeks‘(i.e, to 12 weeks as a maximua) as a margin of safety,
principally because of the difficulty of doing enough night

flying.

Autumn 1941 : Dilution and Weskening of the First Line.

Another factor now began to come in, The outpﬁt of
trained crews, though falling behind what had been wanted
for first-line expansion, was in excess of the expansion
that could be achievcd,<l) and squadrons became over-full of
crews fresh from the 0,T.U's.  Unusually bad weather during
the autumn cut down the operations and the smount of flying
which could be done, and squadrons found difficulty in
keeping 211 their crews in practice, In November it became
impossible for first-line scusdrons to accept any more crews
from 0.7,U's, and there was therefore an almost complete
block in the flow of bomber crews through the training
organisation., . Bomber Command then extended the 0.T.U.
course %o 45 hours at the controls in order to slow up the
flow. This ghange involved no lengthening of the current
(winter) course duration, but implied a basic (swmer)
duration of eight weeks, and was made without reference to
the Air Ministry,

At about the same time it was'suggééfed to A/C/M Portal
that "the main cause of.our rathér Heavy'losses of bomber

crews has been that there is a high percentage of "raw"

/and "inexperienced"

(1) There was an unexpected set-back in the production of
operational aircraft,
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and "inexperienced" crews in the Bomber Command resulting

from too great a shortening of the 0.T.U., course." At

the beginning of December he placed the responsibility for

this squarely on Baumber Cormand:-

"I am under the impression that when it was decided
to reduce the 0,T.U, course it was agreed by all
concerned that the rcduced course would be adequate
to produce the necessary training, I understand
that the course is to be lengthened once more and I
fully support this, but there arises out of these
ideas a point upon which we must insist most firmly.
It is the responsibility of the Bomber Command, its
Group and Station Commanders to ensure that no crew
is normally sent on an operation if they are consider-
ed to be insufficiently trained, We in the Air
Ministry have no means of knowing immediately whether
the training periods we prescribe are adequate. We
can do no more than lay down what we think necessary.
The Command, on the other hand, receive immediate
evidence in the shape of 0,T.U, output indicating
whether we have in fact cut things down too much.

It is vitally important that the Command should not
relax the standard required for operations simply
because the Air Ministry have cut down the training
courses.,"

The responsihility of Bomber Commend for ensuring the
operational fitness of crews sent out .on missions was
emphasised by a letter from the Air Ministry on 12th Decem-
ber, but pre-0.T.U,, as well as 0.T.U,, training was
involved. As A/C Goodwin pointed out:-

"It is true that it has not yet been represented
officially by Bomber Command that the syllabus of
training or the mmber of hours flying involved at
0.T.U's does not produce the necessary standard of
training expected of crews passing into Operational
Units, but the Commard have represented on rmumerous
occasions that the standard of pre-0,T.U. training is-
far from satisfactory. We were forced to accept
this low standard of training in the past to meet
the expansion of the striking force, but arrangements
are now being made to increase the pre-0,.T.U.
training. It is vital that this increase as far as .
it affects Bomber Command should be made immediately
and substantially, and should include a substantial
increase in night flying hours",

The problem of bomber 0.T.U. training, in fact, had reached
a point at which the balance between 0.T.U. and pre-0.T.U.
training, and the adequacy of the whole training sequeﬁce
for Bamber Command's requirements, had to be reconsidered.
While the probiems of policy had been moving towards

/this point,
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this point, the bomber 0,T.U., organisation expanded slightly.(])

‘The "New Deal" Reorganisation

For just over a year, fraoa May 1940 to the summer of
1941, all training was dominated by the urgent need for
producing the maximum number of pilots in the shortest
possible tlim'e. This urgent need came when there was a
serious shortage of advanced trainer aircraft and, to a
lesser degree, of instructors, As much training as possible
- was therefore shifted to overational types, and advanced
trainers used only where they were indispensable, The
whole organisation was vvorkéd intesively, and courses were
reduced to the minimum in both duration and‘ flying time for
the sake of bxi’cput.- In particular, instruction was
transferred from the S.F.T.S's to the O.T.U's until a pilot's
pre-0.T,U, flying training lasted only 16 weeks and cons:'..sted
of about 122 hours! flying.  Correspondingly more 0,T.U,
training and a large 0,T.U, organisation were needed, but in
consequence the heavy bomber 0.T.U's, where night flyi_ng

/presented

(1) The one-time Battle 0.T.U, at Benson moved to Chipping

" Warden, and became a full-size Wellington 0,T.U., in Septem~-
ber, Pinningley became a completely Manchester 0.T.U. in
November, Part of the Blenheim output fraa Bicester was
eamarked for the Middle Fast after October.

The bomber 0,T.U. organisation at the end of 1941 Was -

No.10 0O, T U. Abingdon Whitleys)

No,11 . Bassingbourn Wclllngtonsg

No.,12 ® Chipping Warden Wellingtons

No.13 Bicester v Blenheims) - partly for M,E.
No,14 " Cottesmore Hompdens)

No,15 Harwell Wellingtons) for M,E.
. No,16 " Upper Heyford Hompdens)

No,17 " Upwood Blerheims)

No.18 " Bramcote Wellingtons)

No,19 "  Kinloss 1itleys)

No.,20 " Lossiemouth Wellingtons)

No,21 * Moreton-in~the-

Marsh (Wellingtons)

No,22 " | Wellesbourne Mountford

: éWellingtons;

No,23 " Pershore Wellingtons

No,25 " Finningley (Manchesters)

No.27 " Lichfield Wellingtons)

In February and March 1942 two more Wellington O T.U's were
opened -
- No,24 0.7,U, Honeybourne
No,26 " Wing,

~
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presented a particular problem, absorbed so high a proportion
of the avallable resources that_firﬂt-line heavy bombér
expansion became almost impossible,

The standard of proficiency produced by the trdining
sequence in the sumaer of 1941 was perheps, in spite of
the spesding up and altered distribution of training between
stages, not materially different from that produced before
pillot treining was revised in 1940, | There had been no
major change in what was taught, and ageinst the handicaps
of newly-opened schools and inexperienced instructors could
be offset improved methods, greater emphasis on night flying,
instrunent flying, and navigzation, and greater use of
synthefic trainers., In fact, it was sometimes. put forward
that the overall training process of the Third Revise
produced a standard/higher, if enything, than that of 1940.

Comparison with: the standard of 1940, however, was
not enough, There was a progressively-mounting accident
rate, the incidence increasing sharply as pilots wenton to
more couiplex types(l)— a fact which suggested thdt, although
they were being taught to handle the aircraft, they were |
given too little background of general flying experience.

/It became clear

(1) From lst January 1941 %o 30th September 1941 the mumbers
of aircraft written off per 10,000 hours flying were:-

EQFOT-Sa 205

3.F.T.5, 5

0.T.U, . 15 decreasing to 103Decre&§s
Operational Squadrons 20" " 10

Largely seasonal
(These "write-offs" alone represented some 206 of the output
of operational aircraft during the period).
The progressively-mounting accident rate was, however,
not a new development. For a2 similar period of the
previous year(1940) the casualty figures of killed per 10,000
hours flying had been:- '

E.F.T.8. .8
S. 7. T.8. 2,1
0.7.U, 1.5

(Note. These figures are not directly comparable with
those quoted above for 1941).
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It became. clear in the sumer of 1941 that the
proficiency reguired for operational fitness - and in

particular the requircments of heavy bomber operations at

night - called for a considerably higher standard of training,

In August plens were made for increacsing the United Kingdom
S.7.T.8. course to 12 weeks (85 hours! flying) in the autumn,
end to 14 weeks (100 hours' flying) in the spring of 1942.(1>
More factors than the need for better training came in,
- Pilots and other aircrev from overseas schools needed some
form of acclimatisation and refresher training when they
arrived in the United Kingdmn: long voyages meant that
they lost skill and grew rusty, while of necessity their
overseas training gave them no experience of Buropean
conditions.and topography.,  From the summer of 1941 orwards
there was a surplus of trained pilots, partly because
operations, and;consequently cesualties, were couparatively

light, and partly becouse first-line expansion was much less

%

than had been anticipated:  Bowber Comand was losing air-
craft - laréely from accidents - faster than they could be
built and repaired,(z) and its first-line was to a consider-
able extent boéupied with training.(3> . Both the accidents
and the preoccupation of sguadrons with instructional work
were due to too low a staﬁdard in the tréining sequence;

/In September

(1) These were besic (summer) durations: the equivalent
winter periods for the United Kingdom were 18 and 20 weeks.
Corresponding increases, to 12 and 1l weeks all the year
round, were planned for- schools in Canada, The possibility
of lengthening S,F.T,S. courses was due to the facts that
more trainers were expected to be available and that S,F,T.8.
aircraft were being made to yield a considerably greater
amount of flying time,

(2) Bomber Commands balance sheet for August 1941 was:-

Aircraft destroyed 259 New Pvoduction 200
Alrcraft damaged and struck 266 Aircraft Repaired 219
off strength 525 419

Net diminution 106
(3) Some 4LO% of bomber squadrons! flying wes for instruc-
tional purposes at this time .
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In September A/Cdre Baker (D.B,Ops) described the position
as serious and requiring drastic action if matters were not
to go from bad to worse: he suggested that more emphasis

aight be laid on night flying, instrument . flying, and

-navigation throughout the training of bomber crews.

Bomber Cammend's Criticism of Basic Training

On 2nd December AM Peirse stated Bomber Command!s
difficulties in a letter to the Air Winistry.(1)  Operations
weré being handicapped by a low standard of aimmanship and
navigetion (which meant that a large proportion of bombér
did not reach the target area), by the need to devote a
great deal of wuasroﬁé‘ tine to training, and by a high
wasfage rate (which made it practically iupossible to expand
the first-line),

- 4."The result is that we are falling into a vicious
circle = valuable aircraft are crashed and lost
owing to the incapacity of the crews; and the
shortage of aircraft brought about by this wastage
limits the training which can be given both at the
0.T.U's and at the Service Squadrons",

AM Peirse put the responsibility for this state of
affairs on inadequate basic training, which produced too low
a standard of proficiency to allow 0.T.U's to carry out
"their functionAof operational training and training in
crew procedure so as to cnable a pilot and his crew to take
their places on operations fmmediately they arrived at a
squadron”,

A/M Peirse put the responsibility for this state of
affairs on inzdequate basic training, which produced too
low a standard of proficiency to allow 0.T.U's to carry out
"their function of operational training”and training in
crew procedure so as to enable a pilot and his crew to take
their places on operations immediately they arrived at a
squadron®, .

/MThe standard .

(1) Appendix 43 ~ Letter fram Bamber Command to the Air
Ministry dated 2nd December 1941. (BC/C.22872/Tr/C.-in-C).



~358-

"The standard and experience of airanship necessary
to enable a pilot to handle a modern medium or heavy
bamber in the face of the enemy and the extreanely
exacting hazards of the weather is something far in
excess of what we have to-day., We are but deluding
ourselves znd expecting the impossible, with the net
result that the dividend we earn in damage to the
enemy is not commensurate with the wastage in men,
material, and labour cxpended,

In present circumstances it is no exaggeration to

say that by the time the best pilots become reliable
captains they arce due to leave their operational
squadrons, This is readily understandable since,
even at this stage, they will only average about 300-
350 hours solo flying".

The inndequcy of basic training A/M Peirse put down
partly to too short a period of instruction (he contrasted
the R.A.F.'s 6-7 months and 177 hours flying with the

German Alr Force pilot's 17'}’;»;23 months and 220~270 hours,
in preparation for smaller and less couplicated aircra;ft) ) |
and partly to the selection of indifferent raw material as-
pupils. He pointed out that during the period when more
aircraft were available than crews to wan them the eaphasis
had been put on quantity, rather th#n‘qué.lity , in the out-
put from tréining s whereas one of the advantages of a policy
of using comparatively few iarge bombers should be economy
in the nmumber of crews needed, and hence the opportunity of
training thoge crews to & very high s‘t:.uxhrd. Inadequate
training would undermine morale, and signs of it could
already be seen, ‘ AM Peirse sunmed up the position by
saying:- "In my view a dangerous situation has arisen
which, if allowed to continue, may well becpme disastrous".
Bamber Command's proposals for putting tréining on a
more satisfactory basis were contained in a number of
recormendations:~
"(i) TFlying training must be designed to produce
pilots and crews with sufficlent experience to
fit them for the task which lies ahead of them.
They must be ready to take their share in
night operations as soon as they arrive in their
Service Squadrons, so trained that the maximum

use can be made of them throughout their op-
erational tour,

/(i)

v )
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(i1) The Flying Training Command and Dominion Training
Orgenisation should endeavour to work to a
standard rather than to a syllabus, and all
personnel who feil to reach the standard should
be turned down.

(iii) An extended course at the S.F.T.S. should aim at
giving each pupil 30 hours solo at night, The
minimum standard should be 20 hours.

(iv) The principles of long-range flying and correct
nanipulation of engine controls should be taught
to pupils before they arrive at the 0.T.U,

(v) The Air Observers' course should include at least
20 hours night flying.

(vi) The amount of «ir firing given to air gumners
should be substantia 11y 1ncreaued

(vii) The discipline of aircrew persomnel, which is
satisfacotry when they leave the I.T.W., should
be maintained at a high level®.

AM.T's Proposals =

The need for more thorough training had for some time
been considered by AM Gorrod and A/V/I Cochrane. who, also
at the beginning of Decamber, produced plans (1)-for a'high—
er standard of basic training, fgr the more economnical use
of owerational aircraft, and for increasgd effectiveness of
operational effort. Their paper feviewed fhe reduction of
training, through the Third Revise and the "second pilot"
standard for Bombor O,T.U.'s, which had led to boﬁber pilots
going forward to squadrons after only some 160 hours flying
in 211, and then advocated o minimum of 300 hours' flying
before pilots reached the first line, The reasons given
were -

(i) Experience in all the operatiomal Commands pointed

to the need for longer training.

(ii) The first ;ine's more powerful and complicated
aircraft called for higher.standards of flying
teohnique;

(iii) It was not possible to pick and choose in

.- /scelecting aircrew

(l) Appendix Ly - Note on Aircrew Training Policy by Aﬂﬂ
Garrod dated 6th Decamber 1941. (A.C.70(41)).
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selecting aircrew: many pupils had little or no

mechanical knowledge, had never driven a motor

()

éar, and required longer to-absorb the instrugtion,
. {iv) The transfer of training overseﬁs had bréught
the necessity for an acclinatisation period of
training after fle VOyage. |
The raper proposed that 211 S,F.T.8, training should

‘be transferred overseas.  Pupils from the United Kingdom- ™
would be graded by some 10-15 hours on elmngntary aircraft
before being sent abroad, and unsuitcble or indifferent raw
material rejected. Pilots erriving in the United Kingdom
fran-tréining overseas would pass through Advanced Flying
Units for a refresher and acclimatisation course. The
paper also proposed that the selectlon and trainiﬂé bf
instructors should be improved, and that an Empire Central
Flying School should be set up in order to meintain standards
of training at o high and uniform level throughout tﬁe
overseas troining organisatiqn,_

Longer Basic Tralning

With the aponroval of these proposals by the Air Council
on 9th December a very muchllongér period of training than.
ever before Wasragreed tohbe necessary.(l) Before the war
pilots had reached squadrons after 150 hours' flying (and
squadrons had then given a good deal of instruction). In
1939 and 1940 their pre—first-line‘flying had been 205 hours
(150 pre-0.T,U., 55 O.'I‘.U.). for bombers and 180 (150 pre- -~
0,T,U, and 30 0,T.U.) for fighters. Through 1940 and 1941 A
it had sunk to 164 (122 pre-0.T.U., 42 0,%.U,) for bombers
and 162 (;22 pre=0.T.U. , 40 0.T.U.) for fighters, The
"New Deal" now aimed at 300 hours (270 pre-0,T.U., 30 O.T.U.)

/with an interim

(1) It was rocognicoed that the full «im of 300 hours' flying -~
could not Do ichioved Loedist Ll the torpet for 1942 was 260 '

hours:, ede up of $0 on (lurentexry ©posy; 120 ot S.7.T.8., 30
at . 176Uy, cnd 30 at 0,T,U. It -oii intended ot this time that
converzion to opurctiontl types chould wltiv.tely by done ot
the oi'eUe . : -
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with an interim figure of 260, (1)

The change was very marked, The reasons which
brought it ebout were that the original 1939-1940 training
period had been barely adeéuate for requirements then, thot
'war‘exgeriencé raised the standard to be attained by a fully-
troined man, that war conditions had affected both training
and the standard of raw human material with which it had to
work, and tﬁat the impossibility of relying on the first
line in war time for more than an irreducible minimum of
training had been répeatedly and>conclusively demonstrated.,
Fron September 1939 anards these reasons had steadily been
growing more cogent, but it was not possible to act on them
and reshape the tfaining systen carlier for a variety of
causes:~ lack of trainer airéreft, lack of instructors,
staff and faciiities, and preséure for the largest and quick=~
est output of pilots (caused first by lack of pilot reserves
and then by insistence on first line expansion).

Bomber Crews,

Though the "New Deal was practicable so far as pre-
0.T.U. training was concerned, some awkward bomber 0,T.U,
problens remained, Bomber Command's first-line was clogged
up with inexperienced,:partlybtrained, crews, and could
neither operate nor train éfficiently, Bamber Conmand
had lengthened the 0,T.U, course to L5 hours in order
to reduce the flow into squadrons and prdduce better
trained men, but had lengthened it without the approval of
the Air Ministry, thereby dislocating the flow of men fram
S.F.T.8"'s and creating a surplus of over 1,000 pilots who
should have been in 0.T.U's but for who. the 0.T.U's had
Nno rooil, |

/Two main questions

(1) A comparison of the durations of the total flying i:@°
training period (with no allowance for leave or travelling
time) shows:- pre-war 3L weeks, 1939-40 28-30 weeks, 1940-

; 2= -3 R T t -
thdeat Besiaa YERaReRy R7LoIRERy RSB0 “5F V2,
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Two main éuestions hed to be solved, The first was
how to train thé over-diluted bomber first line, restore its
operational efficiency, énd make expansion possible, Ehe‘
second was 0.T.U, capacity: there were not enough 0,T.U's
to give each pilot more thaﬁ 30 hours tréining, and 30 hours
would not be enough to keep the first line efficient.

The {irst line problem had been made more manageable
by stopping the flow.from Bomber Command's squadroﬁs to the
Middle East, and so reducing the dilution due to this causeﬂl)
A/M‘Garrod suggested that it might be solved by rationing
opérational effort and sé enabliné squadrons to devote
uninterrupted periods to training inexperienoed crews, but
the "raw!" crews were in faet brought up.to standard without
recourse to "rationing" by means of training schemes devised
by the bomber Groups. |

0.T.U, capacity set the familiar riddle of what pro-
portion of the first line aircraft and resources should be
devoted to opcrational training_and what to operatidnal
effort. The Inspector General was asked to examine the
Bember 0.T.U. probiem, and recommended that the C,T.U,
Syllabus shouid be expanded so és té ensure the full standard

necessary for entry to squadrons, and that an appropriate

-course duration should then be fixed and adhered to,

In Jaxuary 1942 Bomber Command's revised basis of L6
hours flying per pilot, with a further 29-33 hours as second
pilot,(z) at 0,T.U's was a@proved.(3) This was considered

/%o meet the

(1) This flow was stopped in November 1941, Middle East
crews were then drawn from the 0.T.U's.

(2) These figures were for Wellingtons and Whitleys.  Hamgp-
dens were nowore .pilot aircraft, and Hampden pilots were to
have 72 hours an conversion or at the controls. Blz=nheim
pilots were to have 60 hours,

(3) A programme wos laid down which provided that 0.T.U's
should give a preliminary week's ground instruction and then

a fl course of eight, ten, or twelve weeks! duration
aCCO%dI%g to the sews%% Créws would ave bone gr oﬁrs'
36

t &

ER0B: S hh ITEeIESE 2R %?é‘%ﬁ’r et $O SR s %e §m8 fé

on operablona types, and Ansons withdrawn from O.T

g
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to meet the need for quality of output, and the flow
through 0.T.U's was brought under stricter control to
avoid future disturbance of the planned phasing of training,
On 21st January Bomber Commend was reproved for altering
the length of tﬁe 0,T7.U, odurse, and upsetting the:planned
tréining flow, without prior approval,

0.T.U. training for four-engined aircraft camg under

.COnsideration,(l) and planning was based on a 12 weeks course

(18 in winter) allowing 55 hours flying on Wellingtons
(plus 43 hours as second pilot) followed by 20 hours (plus
12 ‘as second pilot) on the four engined type.

With the expansion_plan visualised in Januvary 1942,

" some 20 bomber 0.T,U's were recuired at once, while 60 would

be needed when expansion was complete in 1944. By 1944

the 0.T.U's would have absorbed 1,300 more aircraft than

' haa been allowed for them, and there would have to be a

reduction of same. 50-60 bomber squadrons in the planned
first line,
The repvercussion of adequate C,T.U, training on the

first line was immediate as well as long-term. 45 hours!

flying at 0.T.U's meant thet 236 fewer squadrons could be

formed in 1942 than h&d.been estimated on the previous 30~
hour basis. Agreement to the longer course could there-
fore only be provisional, since the C.A.3. was in the United
States and the matter could not be settled until he re~
turned. The old, original, impasse still existed: the
mumber of pilots who had totpass through the 0,T.U's if

the first-line was to be adequately backed and the 45 hours
fiying that each required if the backingxwés to be well=
trained and combetent called for more aircraft and

/facilities

(1) Experiments in four-éngine training had been going on
through 1941, and it had been agreed in August that most

of the 0.T.U. training for four engined aircraft would have
to be done on mediums (such as the Wellington) with a final
conversion stage.
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facilities than could be spared if the first line was also
to expand.' There Wére clearly only two possible solutions - o~
either to cut down the training or reduce the number of o
pilots passing through the 0.T,U's. Failure to find a
solution would mean abandoning all hope of expanding the
bomber force. Cutting dovn training had been tried, and
had produced the alaraing result of & part-trained, ineffi-
cient, ineffective first line. The only solution was to
reduce the rmmber of pilots needed for the first line,

One-Pilot Crewing

This meant changing from two-pilot to one-pilot crews.
It was unwelcome, and was regarded with grave distrust,
A/Cdre Breeﬁ (D.of P.) tentatively mentioned it at the be=
ginning >of Jarnuwary, but did not pursue it, The inevitas
bility of one-pilot crewing if any solution was to be found,
however, soon became o'bvio:us', ‘and at the beginning of

February 1942, Pebruary Bomb'er Command was considering one pilot crews in
Halifaxes, Whitleys and Weilingtons, and two-pilot crews
(with only one of the pilots, fully trained) for Stirlings,
Lancasters, Manchester, and Liberators. .

By the time the C.A.S. came back from America the
possibility of one-pilot 'crewirig had virtually broken the
back of the bomber 0.T.U. problem. A conference was held
on 12 Pebruary, and some papers prepared for it summed ﬁp
the difficulties and troubles of the training organis;attion‘
during 1940 and 1941, set out the experience which had been
gained, and went on to discuss future policy. . The first hae
paper was on pre-0,T,U, training. (1) In it A/M Garrod
went ovef much of thev ground he had cévered in his paper
of 6th Décem'ber 1941,(2) and amplified his proposals for

/the future,

(1) Appendix 45 - Peper on Pre-0.T,U. Aircrew Traiming by
A/M Garrod dated 8th February.l942. )

(2) Appendix 43,
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the future, The reduced basic flying training which
followed the Third Revise had proved inadequate in instrument
and night flying, in navigation and map reading, and in
formation flying: moreover, it had given too little general
air experience and too little knovledge of bad weather
flying. Minimum standards for basic flying training in
-the future were laid down - standards which would enable
0.T.U's to concern themselves solely with operational crew
training, Those standards ranged from 210 to 290 hours
pre—O.T,U.'flying, denendent on the operational employment
for which a pilot was desfined, and would, with the 0.T.U.
courses nlanned, produce "well-trained pilots fit to take
part in operations immediately on joining their squadrons".
The minimum. standard of pre-0,.T.U. training was markedly
highef than that to which the training organisation had
previously been Working. Pilot training was doubled in its
total length;‘mofe than dbubled in its flying hours, and
increased sixfold in night flying. Observer training was
increased by more.than BQ% in both total duration and flying»
time, Wireless operator training was increased slightly,
and "straight" air gunner trainihg greatl& increased,

The other papers were by A/b éoodwin,(l> and dealt
with two aspects of primne lmportance in 0.T.U. planning.
The standard at which pilots should be turned out by
0.T.U's was discussed, and the conversion of second pilots
into captains shown to be an immracticabls task for
squadrons. So far as one-pilot crewing was concerned,
fatigué had been shown not to be a great factor, so that
the fatigue argument for two pilots could be disregarded:
casualties to first pilots and the need for a second pilot

/to take over

(1) Appendix 46. Two papers dated 8 February 1942 by
A/C Goodwin, EAppendices to trne Agenda of a Conference on
12 Pebruary) (S.77400).
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to take over had proved rare, and could be many timesoffsét
by the accidents which occurred while secoﬁd pilotszwere e
being trained: captaincy and the need for someone to
relieve the first pilot while he acted as captain were the
main factors, but the "captain's relief" need not be a
highly trained pilot.

| The incompatibility of bomber 0,T7.U's and first line
bomber expansion was at last coming to an end. Higher A~
standards of pre~O;T.U. troining meant that the operational
tralnlng stage would no 1onger have to deal w1th a miscell-
aneous assortment of ba°1c instruction, Reduced flow,
througﬂ one-pilot crewing, meant that the numbers which had
to be handl«d would not produce expansion-stopping demands
for aircraft and men. 'The 0.T.U. maintenance organisatioh
was overhauled, and variou§ belated improvements put in hand,
The‘number of instruotors nceded by O;T,U's came down,
largely as a result of one-pilot crewing, by about 3%,
and the demand for experienced men from the first line was
correspondingly reduced, ]

On 27th February the lest step in settling these "New
Deal" plans was taken when Bomber Command accepted one-
pilot crewing, (The arrang:ments had previously been
tentative, since A/ﬁ Harris was taking over as C“-in;C.
Bomber Comﬁand). AM Harris'made it clear that he
personally wouid have prefcrred two-pilot crewing, and
accepted one-pilot crews only because of the logistic ﬂa\4
relation between adequate training, numbers which could be
trained, and %he possibility of expansion. He stipu-~
lated,(l> that aircraft should have automatic pilots, that
FlightAEngineers should be carried in Stirlings, Liberators,

Halifaxes, and Lancasters, that one member of the crew should

/be capable : ~

(1) Appendix L7 -~ Letter from' Bamber Comand to the Air

Ministry dated 27th February 192, (Bc/s 20173/Air).
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¥

be capable of bringing the aircraft back in’ emergency, and

that provision should be made (by establishing 26 pilots

per squadron) for pilots to get operationai experience be~
fore they took charge of aircraft on missions. He also
proposed other changes in crewing: the development of
radar meant that the observer could not deal with both
navigation and bomb aimihg,(l) and so a separate bomb
aimer vho could also éct as front gunner was needed: there
was no need for two wireless opcrators becouse in practice
only one was used on wireless work. He emphasised that
the whole plan deperided .on adequate training, and urged
even higher standards +than the New Deal contemplated.

Nevigation

In May 1940 pilots 5nd oﬁservers were given their
basic navigation training partly as an item in the syllabus
at I,T.W's, BE.F.T.8's, S.P.T.S's and O0.T.U's and partly by .
specific courses at the School of Air Navigation, the:School
of .G¢R., or the civil A.O.N}S's,(z) Navigation training
flights were severely restricted by operatiohal requirements,
by lack of wireless, and by difficulties over night and
bad weather flying, Competent and experienced instructors

/were rare,

(1) The reason given was difficulty in adjustment of
vision: but experience showed later that the navigator
had too much to do in navigating to spare the time for
bamb-aiming.

(2) The S. of A.N, ¥as training Hempden pilots on 6
week courses at the rate of about 600 per year and selected
observers on astro courses at about 550 per year. The S.
of G.R. was training pilots for Coastal Command on 12-week
courses at about LOO per year, The civil A.0.N,.S's were
training observers on 20-week courses at some 2,500 per
year, Hampden pilots, G.R, pilots, and cbservers were
2ll trained in D.R. navigation to much the same standard.
The I.T.W's, E.F.T.S's, and 8,7, T.8's gave a general
preliminary grounding. Astro was a separate post-
graduate course.
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were rare, and thoﬁgh the School of AN, was running courses
for training specialists and instructors(l) it was far from
easy to find enough suitable men to fill the courses.
During the suwmer of 1940 éerman attacks on the United

Kingdan, and the consequent increase in operational restric-

-tions, limited flying still wmore, and astro-training in

particular became cluost impossible.

In theése circwnstances 1no imnediete improvement in the
admittedly unsatisfactory quality of navigation training
could be expected.  When Boaber Comraand pointed out in July
1940 that although observers were responsbile for navigation
thevaere not tgught astro as parﬁ of their basic training,
could not be given it at 0.7.U's, and could not be sent on
"post-graduate" astréjeoursee without breaking up crews, it

had to be expiained that an observer's basic D.R, training

-was not good enough to warrant the addition of astro until

he had gained more experience and that in any case the
teaching of astro in the United Kingdem was practically out
of the question. When the obgerver's basice course was
extended in June to a duration of 15 weeks and a flying
target of 80 hours liﬁtle difference in results followed:
the limitations on flying areas and night flying, and the
competence of the iunstructors, remained unchanged.

Tronsfer Overseas and Changes at Home,

The flying restrictions inevitable in an operationel
area, and the handicaps on training of British weather, could
be avoided only by moving schools overseas.  Expansion and
transfer therefore went on together during the autumn of
1940, until at the end of the year there were two Schools
of Air aviéation, one in Canada and one in the United
Kingdom, and three Schools of G.R., one in South Africa,

© /one in Canada,

(1) Considerable rumbers were wanted to staff the navigation
schools, schools of G.,R., and S,F.T.S's in the expanding
training organisation. '

)
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- one in Canada, and one in the United Kingdom, while two
~A.0.N.8's had moved -from the United Kingdom to South Ai"r‘:'Lca(l>

. There were also some changes in the A,0.N.8's remaining in

the United Kingdom,(2> which were capable at the end of
1940 of turning out observers at a rote of about 2,000
per year.(3>

Transfers overseas interrupted training and so reduced
the total output, but their effect was delayed because
observers had to pass through a six-weeks armement course
after the end of their basic navigation training. At the
end of 1940'there was o surplus of observers; the needs of
Fighter Cammand had cut down the flow of pilots, and so

/of crews,

(1) DNo.l S. of A.N. (specialist TN and asiro courses) left

St. Athan on 30th Septerber and started work at Port Albert,
Onterio, on 18th November (it was at first inteded to move
the school to South Africa, but there were no astro tables
for the southern hemisphere), No.2 S. of A.N. (Hampden
pilot and instrucior courses) was formed from the remainder
of the original school and started work at Cranage on 2lst
October. '

No.l S. of G,R. came back from Guernsey on 16-19 June, and
after o month at Hooton Park went to Squires Gate until it~
began, on 30th September, to move to George: it started
work in South Africa on lsgt December. No.2 S. of G.R.
formed at Squires Cate at the end of May, moved to Debert
in November, and started training in Canada in January 194l1.
No.3 8. of G.R. formed at Squires Gate as Nos.l and 2 §, of
G.R, moved away. ‘

No.5 A.0.N,S., Weston-super-ilare, was converted into a ser-
vice operated school and moved to Oudtshoorn on 30th August:
it started training in South Africa on 22nd October, A
service operated A,0,N.S., of 120 pupils was drawn from No,l
A.0.N.8. Prestwick, moved to Vereeniging on 23rd October,
and started training in South Africa on 23rd December,

(2) No.9 A.0.N.S., Squires Gate, closed in May 1940 to
make room for No,2 S.of G.R. No.3 A£,0,N,S, moved from
Carlisle to Weston-super-Mare, and was absorbed by No.5
A,0.M,8. (which then increased to 120 pupils) at the beginn~-
ing of June. No,1l A.0.N.S. moved from Hemble to Watch-
field in the middle of July. No.2 4£,0.N.S., Yatesbury,
closed in December, The United Kingdom £,0.N,Ss at the
end of 1940 were:- )

No.l, Prestwick 290 pupils)
No.k, Ansty - 60 "
No.6, Staverton 120 L
No.1ll Watchfield 60 "

(3) The observer's basic navigation course was cut down to
12 weeks in December 1940 because a shortage of observers
was expected in 1941. '
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of crews, to Bomber Coumand; but a large deficiency seemed

vrobable in 1941, The bomber expénsion promised for the

second half of 1941 suggested in January that unless more

capacity were provided for training observers in ravigation
there would be a shuftage of some 200 in June and 600 in
Séptember, even when shortening the course fram 15 weeks

to 12, the output from Empire Scheme schools in Canada and
Austrelie, the settling down of transferred schools, and
the start Qf basic training at No,3l A.N;S.(l) in Canada
were taken into account,

To provide the additional capacity there were new schools
at  Bobbington, which had been due to open as a service
operated £.,0.N.S. in December 1940 but did not in fact start
until April, 1941, and -Millom, which began obgerver training
in Februvary 1941. On the othef hand, Prestwick.was due to
reduce its pﬁpil population of observers from 300 to 180 in
order to meke rooﬁ for a Coastal 0.T.U, The possibility
of converting Little Rissington from a S,F.T.S. to an A,0.N.S.
was congidered, but dropped, and it was decided to postpone
the shrinkage of Prestwick until an additional A,0.N.S.
could be brought into operatién. . These chénges , when they
were complete,iwould -ut the Unitéd Kingdoonutput of
observers up to 3,900 per year, of which Prestwick would
train only 650; |

This was a considerable change from Prestwick's previous
dominent position of producing nearly 1,100 observers out of
a total annual output of 2,000,.and the operating company.of
No.l A.0.N,S,, Scottish Aviation Ltd., protested against
the reductioh, urging that the sgchool had in the past shown
itself4able to handle as many as 390 pupils, using two

)Fokkers

(1). i,e, No.,l S, of AN, After the school moved to Port
Albert it was renamed No,31 A.N,S, Basic training of
observers was wegun there in Jamuary 1941,

e
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Fokkers and 32 Ansons for their flying, and suggesting that
it would be befter, if an increase in the observer output
were wanted, to raise Prestwick's numbér of pupils to 390
rather than reduce it to 180, None the less, the propos-
als remained unchenged: using such big aircraft as Fokkers
at an A,0,N.S. was cqnsidered to produce a 10wef standard of
output, répiacing the Fokkers by Ansbns would produce air
éongestioh'with the larger pupil population, ﬁhile adding
an 0.T.U. to a 390-pupil A.0.N.S, would cause crowding,

Aircraft were a difficulty in all plans for expanding
observer fraining. The shortage of Ansons was serious and
world-wide, while théir supply to overseas training theatres
had priority: none were available for navigation training
in the United Kingdom, The possibility of using more large
alrcraft had been considered in the autumn of 1940, and the
Albatross and Ensign (i.e. civil types) were investigated,
but the project was dropped. This left only the Botha, an
"operational reject", available for equipping new schools
and replacing the Fokkersc(l) Millom and Bobbington were -
given Bothas when ithey opened.‘

Criticism and Shoritcomings.

While these transfers and changes were going on Bamber
Command remained seriously dissatisfied with the navigation-
al coapetence 5f observers, In November 1940 Air Commodore
Cochraﬁe (D.T.F.) investigated the shortcomiﬁgs which
0.T.U's fournd in their training. Considerable emphasis
was laid on The intgrposition of a bombing and gunnery
course betiween an obsefver‘s basic navigation training and

his arrivael at an O,T.U.: it was thought that during the

armament course d pupil forgot a‘good deal of the navigation

he had been taught, The absence of night fiying training

-/and of astro.

(1) It was decided in September 1940 that Bothas would be
used for training purposes. At first they were intended as
attack aiicraft for amanent training, but they were later

! ite .o enorts that they were unsuitable
Faployed (in spife.of revorts that they

tlomn troining, ™
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and of astro inétruction wes criticised, and so was a lack . f-ﬁ
of practical, 28 opposed‘to theoretical, teaching about
compasses, ﬁireless aids? and maps and charts.

In December Air Marshal Peirse (C.-in-C. Bomber Cormand)

stated <that three out of every féur ailrcraft lost on

operational sorties were lost in and around England, from

causes other than enemv'action.(l) He put this dowm to e
lqck_of supervision by captains, who were uneble to check

the observer'!s work because they had not been given enough

navigation training, and asked that pilots should be given

_more navigation insgtruction somewhere in the training

sequence, Providing a special navigation school for traing
bamber pilots was, however, quite lmpossible because there
were too few facilities availablce to set up all the schools

needed for more essential work, The most that could be

~ done was to increase the attention given to navigation

at I,T.W's and E.P.T.S's, put up S.F.T.8. ground instruction
on it from 50 to 62 hours, and urge that pupils should have
15 hours' navigation flying in the back seat of Oxfords at

the S.,F.T.S's, The figures cuoted by Bomber Cormand for

losses were not agreed by the Alr Ministry, who sald that

of 548 operational aircraft lost between April znd December

19&0 only 97 might hafe been caused by bad navigation,
Observer training underwent some minor changes.

Efforts were made to gef night flying going at the A.0.N.S's, 7~

and their infernal orgahisation was altered in November B

1940 by adding one or more Specialist "N" officers to each

school!s establishment, to act as Chief Instructor and

relieve the operating company of responsibility for train-

ing , The compahy's representativevwas to remain C,0,

of fhe scﬁqol, but he was not responsible for, training: i

" /that fell ' j

(1) These figures referred to the peribd April - December

1940,
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that fell entirely to the specialist ™" Chief Instructor(®)
New "master mariner" instructors(z) at AsU.N,S.s were given
courses and some gxperience of air navigation af No.2 S, of
AJN., while in Pebruary 1941 it was‘decided that the Edu-
cation Officers who taught navigation at I.T.W's should also
have a course (including flving) at Granege.

‘The criticism that observers grew rusty on navigation
during their armauent training was wet b& trying an experi=-
mental conbined course, witih navigation, boubing eand gﬁnnery

(3)

taught concurrently, when Millom opened. This combined

course was of 16 wecks duration (i.e. the twelve weeks of

the navigation course plus six weeks for boribing and gunnery

training).

Navigation and Piloting: Policy and Doctrinc -

 These changes at A,0.N,S's and S.F.T.S's were attempts
to improve the existing syste:: of navigation instruction -
but the policy and organisation of the existing system were
by no means éenerally accepted. In Decewmber 1940 Air
Marshal Garrod suggested that a Havigation Group might be
formed. The argunents advanced were that true air naviga—.
tion involved both Tlying and finding the way, that the
School of Air Navigation was the only unit dealing with
this true navigation, that A.0.N.S's did not benefit by the
School of Air Navigation's expericnce, that 8,F,T.8's could
not deal successfully with morc than eicientary pilot-
navigation, and that a common control for all navigation

/traianing

(1) This dual system led, by the beginning of 1942, to a
curious position where the C.0., of Staverton was answerable
to No.,50 Group, while the C.0., of Staverton was responsible
to Wo.25 Group.

(2) Transfers and changes had made it necessary to recruit
some additional instructors.

{(3) Millom had originally been intendcd to be an armament
school. .
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training units (including the School of G,R.) was desirable -~
in‘ofder to ensure the general teﬁchihé of true navigation. »
There was o lack of enthusiocsin for thése arguments: Train-
ing Command (Aj;r Marshal Pattinson) did not see anything
wrong with the existing systen of navigation schools, and
“disliked the mroposal to nix service and civilian schools

in one Group: Coasst Comand considered the School of G.R.'s

work akin to 0.T.U, “raining. The proposal for a Navigation
Group quietly dropped, but T,Nav. becawe a Deputy Director-
ate of D,T.F. at the ewd of 1940, with Group Captain Kelly-
Bérneé in charge.
The policy of training pilots to a lower nayigational
stand-rd than observers, and expecting them to be capable
‘ of supervising the navigation of the aircraft, was put for-

ward as an explanation of the navigationsl ineffectiveness

T.Nav, which was troubling Bomber Cormand, Group Captain Kelly-
Branch : '
Jacket 13 Bernes was of the opinion thet it would be wise to divert

more resources to training pilots, at the expense of a
reduction in operationnl effort, and make up for the re-
duction by a lower rate of loss, Putting more resources
into training, however, would mean tnat first of all more
really suitable men would have to be trained as specialists
or instructors, but the operationsl Camaends - chiefly
Bomber Camiend -~ were reluctant to let good men go, In -
S.47667 fact, it became necessary to cut down the number of spec-
ilalists "N" being trained(l>and to examine the posts estab- "'
lished for geciglists to see whether any could be filleéd
satisfactorily with less-well-qualified men. The attempted
economy was a failure; i1t was not possible to make do with

fewer navigation specialists, . B
/In February

(1) Spec. "N" courses were at this btime being given omly ~
at No.3l A.N.S. in Canada, Co
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In February Bomber Command. objected to relying on
observers for "N" specialists and "s.n." instructors.(l)
"It cannot be accepted that a man trained purely in
navigation is as good an air navigator as the man
who trained in both piloting and navigation.  The
‘arts of piloting and navigetion are very closecly
allied, and it is more important for senior
navigators to have piloting experience than for any
other specialist".
Bomber Command went on to blame the separation of
navigation fron piloting for o substentiazl reduction in the
gtandard of navigation, and to state that captains' effic-

lency was reduced by thelr ignorance of navigation. The

standard of navigation was alrcady so low as to-have an

" adverse effect on the bambing effort, and employing obser-

vers in specialist and instructor'posts would lower it
further, Observers were not produced from such good raw
material as pilots, and lacked pilots' background of general
service experience,

In fact, (Bomber Command said) the standard of naviga-
tion throughout the R.4A.F. was too low. Co-ordination
between the various types of school dealing with navigatibﬁ
had been poor because of a lack of specialist higher direc-
tion for inculcating a common doctrine of air navigation,
Navigation and piloting had been sepsrated, with the result
that navigation languiéhed because the men chiefly concerned
with it (observers) 5&@ not full -all-round experience,

The standard of men selected to be trained as observers was
not high Qnough, mosé of the pupils being‘deficient‘in
mathematical abllity. Ther periods of training were too

short for the existing sylianus, and the existing syllabus

‘was not adequate to produce the fully competent men wanted

by Baber Camand. In addition5 there werc the well-known

/difficulties

(1) See Appendix 16. The policy of émploying observers
as specialists or instructors was introduced in April

1940, and the general shortage of pilots later in the year
caused a high proportion of those selected for these duties
to be observers,
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difficulties of poor facilities, operational restrictions,
and "master mariner" instructors,

Propogals for Tmprovement.

Most of Bamber Commond's point§ were covered in a
comprehensive paper(l) by Group Captain Kelly-Barnes. In
it he also stressed that concentrated "cramming" instruction
was not enough: experience and practice were needed to
produce instinctive working and skill, end although courses
could not ain at giving full experience the courses then
runniné were too short either to cover all that should be
learned or to give an adequate understanding of what they
did include, Though the separation of navigation from
piloting had produced a lower standard, it was not possible
to set matters right by giving all pilots full navigation
training: neither the time nor the facilities could be
spared, The next best wey of tackling the low standard
ﬁas to stort a vigorous drive for improving the quality of
the pupils - probably by prelininary education - and for
raising the observer to equal status with the pilot.

Group Captain Kelly-Barnes divided the Whole process
of navigotion training up under five headings:-

(i) preparatory general education,

(ii) generol educntion closely linked with navigation,

(iii) ground treining in navigation,

(iv) air training in navigation, and

(v) non-navigational matters.

- The first two; he said, might be dealt with by selection of

men, by education, or by a non~flying stage of tfaining.

The third and fourth had hitherto bzen done concurrently:
this héd always been accepted practice.ahd was probably best,
but it was leisurely. Air exercises in 1941, however,

/were strictly

(1) Appendix 48, Paper on Training of Aircrews in
Navigation dated 1lth April 1941 by G/C Kelly-Barnes. -
(8.47667),

-
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were strictly limited by lack of facilites, and so the idea
of treating all ground training and air training together
at one stage must be abandoned. Hence he proposed a re-
division of navigation training into three stages - ground
training, synthetic training and air exercises.

Fram this developed, in May, a plan to introduce a
"g3ix weeks advance I,T.¥, course for those observers who will
continue their training in the United Kingdom". The
difficulty was accomnodation, Somewhere to handle 800
pupils in classes of 26-25 was wanted: splitting up into
smaller untis wes considered undésirable because it would
require an extravagént nuiber of instrucfors and because
strict discipline and gupcrvision of the pupnils was wanted. -
The search for a site went on fruitlessly throughout the
summer, In July this additioual training stage was namgd
the "Elementary Air Observers School".

Combined Training in Service Schools,

By the middle of April 1941 the experimental combined
.navigation and armament course at Millom was judged success-
ful. "Better observers wers being produced in.a shorter
time" , while it was thought that elimination of the civilian
elgment and commercial background of the A.0,1N.8's had
raised the guality of the training, Canbined courses were
introduced generally, This meant sfarting navigation
training at the armament training stations, and six of
than(l) were earmarked for the purpose. Each of the
six had 240 pupil observers, so that the cutput was some

/3,500 per year,

(1) West Freugh, Penrhos, Jurby, Dumfries and a new
station being built at Wigtown, in addition to Millom.
West Freugh and Penrhos began navigation training in June,
Jurby in July, Wigbtown and Dumfries in Septeniber.



S.D.155
64:9/41

S.70633

S.D.155
653/
S5.D,155
905/41

~378-

3,500 per year.  (Schools doing combined training of
observers had to have facilities for dealing with bombing
and gummery, and so had to be at armement training stations),
The changé was gradval, the full pupil population of obser-
vers at each school being built up by succéssive intakes, and
the schools carrying on with a diminishing armament training
comiitment until they were completely coﬁverted to combined
training (except Wigtown, which was a new station). When
the change was finished, some four wonths after it began,
these schools were rcnomed Air Observers Schools.,  As
navigation trainiﬁg was taken over by the combined schools
et o 0w (1) s :
most of the A,0,.N,.3's closed. The civil schools' instruc~
tors ﬁent, in many cases, to the naw comﬁined schools, 30
did some of their staff pilots, bul not their staff wireless
operators, Their Ansons also went to the combined sghools.(z)

The civilian element in navigation schools did not,
however disappear entirely. The civil wmaintenance staffs

/who had serviced

(1) No.1 A.0.N,S. at Prestwick (which was now wanted as a
Transatlantic airport and a Rader School) closed in July, and
so did No,1l A.O0,N.S, at Watchfield, No.4 A.0,.N.S. at Ansty
closed at the end of August. No.3 A,0,N.S. at Bobbington
was converted to combined navigation end armament training

at the beginning of November, Only No.6 A,0.N,S. at Stave-
erton remained of the original civil. schools,

The navigation training units in the United Kingdom at the
end of 1941 were:-

No,2 5. of A,N, Cranage No.l. A,0.S, West Freugh
No.3 S. of G,R. Squires Gote No.5 4,0.3. Jurby

No,1l A.0.S. Wigtown No,9 A,.0.8, Penrhos
No.2 A.0.S. Millom " 10 A.0.S. Dunfries
No.3 A.0.3, Bobbington " 6 4,0,N,8., Staverton.

(2) The use of Bothas was abandoned at Bobbington in the
sunmer of 1941 because they were too dangerous for the aero-
frome, They could not be used at Penrhos (where the acro-
drome was too small), and No, 9 A.0.S. was equipped wit
Ansons and Blcnheims, No.bH A,0.8, at Jurby was also
equipped with Blenheims, No,1 A.0.5. had Ansons, and

the other schools Bothas, One of the corollaries of
introducing cambined training was the production of a multi-
plicity of alrcraft types at the schools: target towers
(usually Battles) and armament training aircreft (at schools
where Ansons were used for navigation training) had to be
established., In addition, since the other types were not
sultable for night training, six Ansons were establlshed at
each school to deal with the syllabus requirement for night
flying. '

9]

()
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who had serv:.ced alrcrfa.ft at the A O N S‘f' were available,

AN RN

there \rqrc conuructu in ex1utence wi uh the operating compan-

-

SN Fegoirss oLaiE D G

ies, civil maintenance was cheaper both in money and man-—
power thaﬁ service maintenance, and civil maintenance staffs
would in general set less of an accommodation problem than
‘service maintena:.nce. In May 1941 the possibility of
entrusting maintenance at some of ths combined schools to a
civil company, as had bc,en done in the case of No.3 S, of
G.R. at Squires Gate, was dlscussed. It was opposed by
D.S.i, and by Flying Training Cdannand. - D.S8.d, pointed to
the experience of Squires Gate, which showed that the system
produéed criticism, bickering, and competitive fault-finding,
Flying Training Comand based thelr objections on the com=-
plexity of the.equipment to be serviced at A.0.S8's and 'bhe.
doubtful availability of skilled labour for such things as
annegnont equipaent, A'T,he undesirability of mixing civil and
éervice staffs boqqusc:of comparisons between living condit-
ilons ancl.péy , and the adviéabili"cy of training pupils as far
as wogsible under service conditions. The arguments of
economy and existing contrélcts, liowever, prevoiled,

and at the end of May A.ILS.0. decided that three of the Air
Observer Schools should have ‘cheir alrcraft maintained by
civil companies. (1)

At all the combined schools navigation training and
flying were done by the service, which then had to cope
with the same difficulties that haci handicapped the
A.0.N.S8's, -Wireless services had been, practically hon—
existent wien the schools hed been 3 & G.8's, while no
more D/F ste.tions were available for the combined schools

/than the

(1) These arrcngem nts did not start until later in the year,
Service maintenance contimued at Dumfries and Bobbington
until October.  Wigbovm did not open until September.
Wigbtown was entrusted to Airwork Ltd., Dunfries to Scottish
Aviation Ltd., and Bobbington to Marshalls Ltd.  When Stav-
erton was eventually converted to an 4,0.S. its maintenance
was to bsa done by Airwork Ltd., (who were operating it as an
A,0.N,8, ).
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thra the A.O.N.S;s had been cllored to use, so that flying. : —
in bed rgat}cr and a+-night'ﬁcrc still aliost iapossible,
The canbined schoolu hind three rore difficuities from

“Tiich thie AO0.N.S's had been conmaratively free: they had,

except at the Ansonrequipped'schools, troublesone aircraft;

they had practically no-experienced staff pilots; and they

had no staff wireless opefdtors. Nothing could be done . —

about sireraft until some more suitable type than the Botha

became availsable, Thé civil schools had not eunployed &

large mumber of staff pilots, and the largest of them,

Prestwick, had nade a considerable saving in pilots by

relying so much on the Fokkers %o provide fiying tinme. The

S, P T.8's were working at high pressure and with short

courses to turn out large mmbers of pilots, and Bomber
 Camand was asking insistently for the bost men they turned

out: the pilofs available for the combined schools had-
" therefore been quickly trained end were not the best pf the

5.7 T,8's output, Wiréless operators did not become com~

pétent to work in the air on cross—country flights until

they had been trained at 0.T.Us., and it was of course

impossible to sPﬁre an& of the 0.T.U, output for Air )
Observers Schools; moreover, it was found imnossible to
transfer exrperienced civilian staff wireless operators
froa the £,0.N.S's to the service A.O.S‘s.

Staff Pilots and Wireless Onerators.

Staff pilots and staff wireless operators had therefore
. July-Decenber 19%1%o be trained at thé combined schools hefore observers
could be given satisfactory navigation training in the air,
and fhis staff training wont on during the summer and autumn,

while the schools were building up to their fulll population

~

—

of observer pupils, Pilots were converted to ‘the type
concerned and instructed in a staff pilot's

Jwork
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Work(l) partly by a touring "circus" of three or four flying
instructors, and partly by the school itself, Wireless
operators were produced (from mnen who were walting to
finish the nomal sequehce of training as Wireless Operator
Air Gunners)(z) by improvised, hone-made, courses.which
achieved Much the saﬁe result as the more orthddox and
better equipped Air Crew Wing and 0.T.U, stages. Thus
by the end of 1941 tha combined Air Observer Schools were
training pilots and wireless operators as well as dealing
with their primary commitments of training.in navigation,
bouabing and gunnery. Pilot-training (which soon had to
“include considerable attention to night flyiﬁg) and signals
training were done to uniform syllabuses and‘under the
su;ervision of Nb;25-Group.(3>

Wireless Services.

Before any great lmprovement could tgké place in
navigation training flying, however, the Wipéless'sefvices
of the Air Observer Schools had to be improved. It was
still laid down in -the summer of 1941 (as it had been since
October 1939) that wireless communicatiotn was 2llowed only
oncde per houf from each aircraft, and that only coded
messages giving the circraft's opinion of its position

/night be

(1) The standard required can be seen from & decision,
taken in March 1940, that all staff pilots at A.O0,N.S's
should be gualified navigetors, trained to "s.n." standard,
in order to be capable of supervising puplls and of bring-
ing the circraft safely back, This "s.n." requirement for
staff pilots also applied to the A.0.8's, but very few "s,n,"
pilots could be found for the work.

(2) There was an enormous pool of part-trained W.Op. A.G's
at this time, waiting (often for very long periods) to pass
through the Air Crew Wing bottleneck to gunmery training and
the 0.T.U's. A,0,S. staff operators were drown from these
‘men, trained in air operating (there was plenty of flying
time in navigation-treining aircreft for the purpose), given
gurmery training at the A4.0.8,, and then held sgainst the
A.0.S, staff esteblishment - thus by-passing the bottleneck.
Fran the first staff operators trained, and from any other
suitable men, instructors were selected, and a regular
Systen of signals training for producing staff wireless
operators put in operation at each A,0,S,

(3) A certain amount of signals training was also done.
experimentally at Penrhos to see whether the Air Crew Wing
bottleneck could not be relieved to some extent.
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might be passed. During the autumn a wider use of MF/DF

was allowed and it was decided that each A.0.3. should have

a HF/DF station for honing. Thése homing D/F stations

came into use during the winter, and reasonable training
flights at night and injbad weather became possible, The
greater numbeerf navigation training alrecraft and the longer
range of their cxercises set nmore signals problems, and it

was necessary to increase the mmber of wireless channels and

re-arrange their- frequencies,

Criticisms and Suggestions

While the Air Observer Schools Wére building up their
ataffs and getting under way, criticism of the navigational
standard of observers continued to come from Bomber Command.
Generally; there was considered to be too much theoretical‘
instruction and too little practical experience, while men
trained overseas lacked knowledge of_the‘European problems
of map-readiﬁg and were , of course, unfamiliar with black-
out, There were suggestions, both from Bomber Coimand and
fram Flying Training Comand, that certain observer-training
schools shoull be earmarked for cértain Commands and spec-'
lalise in particular requirenents, These suggestions were
turned down by the AirlMiﬁistry, which stoutly m;intained
that A,O.S‘é should give a satisfactory basic training;
and that no part of basic training (however much the teaching
of it might have fallen on 0.T.U's in the ‘past because of
earlier defects in basic instruction) should be regarded as
sPeciqlisation for a particular Cormand,

Preliminary Training

In Obtober 1941 the Elementary Air Observers School
was at last opened at Eastbourne, to give a 6-weeks ground
navigation cogrse'to observér pupils between the I.T.W, and

A,0.5. It was made clear,‘after some discussion, that the

E.A,0.8, was not an advanced kihd,of I.T,W,, but 2 preliminhry ‘

/part of

o

m

——

m
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part of service flying training, Its function was to
extend the time spent on navigation training without the
waste of aerodrome capacity which would be involved by
lengthening A,0.8S, céurses, and it was hoped thgt by cover-
ing the navigation syllabus fairly thoroughly at the E.A,0.S.
it would be possible to leave thé A,0.8. course free for |
the practical digestion of what had been 1earned‘and for
gaining experience,
5.75988 23312%%;%%%g§%d of 1941 the "New Deal" proposals for a
drastic inprovement and lengthening of basiq training put
‘the combined A,0.8, course requirement of flying héurs up
from 98 to 130 {25 of them by night) during the 18-week
course, The flying commitment beccme formidable =~ 4,300
hours per month per school - and the need for betier staff
pilots, better wireless faciiities, and properly organised
Flying Control became urgent., Until they were pfovided,
the commitment could not be achigved in 18 weeks, and the
course duration'was temporarily extended to 2. At the
same time, also as nart of the "New Deal", it was planned
to rely almost entirely on overseas for basic observer
training, and to convert the Air Observer Schools, as their
current basic courses came to an end, to (0) Advanced
Flying Units for acclimatising and refréshing men who had
been trained overseas.(l)
) 8.72830 With the projected reliance on overseas for basic
N navigation training it was planned to érovide Elementary
Alr Obsefvers Schools in the various training thea%res, and
this plan was agreed by the Empire Aircrew Training

/Conference

(@) Millom, Dunfries, Wigtown and Penrhos changed over
to (0) A,F.U, training in the early part of 1942 (Millom's
change started late in December 1941), West Freugh went on
— to the basic training of W/T observers, and Staverton
dealt with W/T observers and radio observers,
Specialised types of observers began to be trained about
this time for certain types of aircraft. The W/T observer
combined the qualifications of an observer and a wireless
operator, and was destined for long range fighters. The
redio cbserver was qualified in navigation and radar(A.I.)
" and was destined for night fighters.
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Conference in January 1942, Until arrangements for E.A.0,S.

'braining had been made ovefseas , the school at Eastbourne
went on working at its full cepacity of 2,000 pupils,

Waile these changes and re—aﬁa_ngements were being made
No.2 S,of A4,N. went on uneventfully at Cranage. Its move
from St.Athan was at first no advantage. The waather at
Cranage was .consistently poor, and for uost of 1941 there
was a lack of wireless facilities '\’\.’hich handicapped flying, ~
Bomber Cormand complained that ’ch_e training of Hampden
pilots was less adequate than it had been at St, Athan, but
it was not possible to move No.2 S, of AN, to & more
se.tisfactory aerodrone, | Crenc.ge was dealing with a variety

of miscellaneous.courses - practically all to "s.n."

standard and of six weeks' duration - which could not reason=-

ably be moved out of the United Kingdor.

Training Overseas.

- Overseas the variations of navigation training did

"not follow its changes in the United Kingdom., .In Canada -

the combining of navigation and amament training at the
same school was considered in April 1941, but was not in-
troduced because of practical difficulties, The ammament
training stations were generally remote, with their ranges
in deserted places, while the navigation zchools (civil

operated and working from ex-civil aerodroie) were near

- large towns: uprooting the civil schools and transferring

them to remote places was hardly przcticable, An alterna- —
tive way of achieving the same end was adopted in Mey: the
A.0,8, course was revised to include bambing instruction, so
as to get the advantage of concurrent navigetion ani armament
instruction, and the B & G.8. period (which included the
bomb-dropping practices) was reduced to L4 weeks. At the
same time astro tﬁlinin,g was moved from the A,N,S, ‘to’ the —

/A,0.8,
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A Q..S..CL) The £.0.8, course went up to 14 weeks, and the
AN, 8. stag'eA of obsexl'ver training was dropped.

The basic training of observ_e-rs in transferred schools
increased during 1941, No. 31 A.N.8., Port Albert, started
to build up a population of 120.‘obsverve_rs on basic courses
in Januafy , and thé AO. N;S. which moﬁ‘eé. to Vereeniging

increased from 120 to 180 pupils in February, Two newly-

formed schools in Canada, No,32 4,N,S., Charlottetown, and

No.33 A.N.S,, Hamilton,' also trained observers., (2)

Civilian Maintenance

In the United Kingdom some of the Air Observer Schools

had nmeintenance and administrative difficulties arising from

~ the employment of civil companies. Very soon after

civilian mainfgmnce began at A.0.8's ~ at the end of
October 1941 -Fly.mg Training Cormand asked for the system
to be replaced by service 1:_1aintenance on four grounds:-
s.ecurity (because there was no control over ciﬁlian b
workpeople living on the stations)v, discontent caused by
disparity between service and civilian conditions and pay,
discipiine, and econony, This request for a change in the
systen was pressed 'strongly by Flying Training Commaand
during the following two months , and Bobbington (where
Marshalls Ltd. held the maintemnce contract) became 2 test
case, |

The pros and cons were debated at considerable length.
4 large nﬁaber of assertions were made and arguments
advanced, many of them either speculative or erronecus,
Tﬁére were strong prime facie suggestions of service pre-
judice in Flying Training Command's opposition to the
schene when it was first proposed in May and in the

/Cammand's

(1) In the United Kingdam, astro training was also intro-

" duced. at the A,0.3, stage.

(2) No.33 4.N,S., Hamilton, at first trained Hampden pilots,
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Caxrwondts haste to attack it os scon as it came into
operation and before there was time for it to have a
reasonsble trial.
The opposition to civilian maintenance was based on:
(1) Security (i,e. Jjeopardising the secrecy of such
equimment as I,F,F, This was not a strong point:
The equipment concerned was made by civilians and
unreliable people could not be expected to becane ~
reliable when they put on a blue uniform) .
(ii) Discipline,
(1ii) Unsatisfactory maintenance, (This was a very
. contentious point, allegations of bad civilian
servicing being met by counter-allegations that'thg
service was making good maintenance impossible by
failure fo provide stores and spares and by
ellowing far too little tiﬁe).
(iv) Accomaodation (it being suggested that the civil-
lan maintenance staff wanted more and more expen-
sive accommodation then a service staff).
(v) Discontent asmong servicé persomnel (caused by
disparity in pay end conditions),
(vi) Civilien staff could not be called on to help in
' the defence of the station (though of cbursg the
civilians could join the Home Guard),

(vii) A bad effect on the pupils at the schools, caused -
by an atmosphere of inefficiency and indiscipline, -
and. by the handicap of inefficient maintenance on
air exercises.

lThe civil maintenance system was defended on the
following grounds:- |
(viii)  Civil maintenance was chesper, both in man-power
and monéy, than service.ﬁéiﬁtenanée. Moreover, T

/it could make
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S it could noke good uge of -people who were in one
way or another unfit for the R.A.F, (This
argument wag somewhat confused in the discussions

by thé fact that the R.A.F. hod at the time a

surplus of nan-power.-in a for waintensnce trades).

(ix) Difficulty and obstruction from the service side

of the stetion over such matiers as stores,

transport, accoumodation, and barrack stores.

The T.0, had no responsibility to the openating'

conpany, ani there was no incentive to cooper~

ation. (Co-operation seemed remarkably absent
at Bobbington, and would have a&oided many petty

Ltroubles of which the most was uade by exaggers

ation).

(x) Civilian maintenance would be mors efficient than

service in the long run, when it had got into

ité stride.

(xi) The opposition was based largely on service

prejudice, \ - :

(xii) Campensation (estimated at £25,QOO) would have to
be paid if civil maintensance were teminated.

The schools concernedF?cre affected in varying
degrees, but there was at each of them a tendency fér the
service side o take a2 non nossuaus abtitude on many matters,
neking civil maintenance the scapegoat for shortcomings.
The sane ten&ency was less sitiongly warked on the civilian
side, which ascribed its defects mainly to lack of service
co-operation, The friction was most acute at Bobbington
and least noticeable at Dumfries,

In Febrﬁany 1942 a special investigation of the
civil-maintained Air Obserﬁers Schools was made by Sir
fiarold Howitt, who found that there was a material saving
inthe numbers employed with civil’maintenanpe, that the

/cost per
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cost fer héad of civilians was much the same as that of
service personnel, that serviceability of alrcraft was
worse with civil than it wes with service maintenance, and
that there wras npthing veny'weightj in the security and
defence'arguments. He did not consider the difficulties
of running a gstation with a mixture of service and civilian
staff to be as creat as they were made out to be - and
pointed out their reflection on the discipline of the R.,A.T.
fHe said that the C.0. should toke an interest in the civil-
ians, and that he shoﬁld be picked carefully with this in
mind,

.Sir Harold Howitt came to the conclusion that civil
maintenance had not proved a failure, Tmprovements, howevef,
were necessary;‘and he made o mmber of detailed recomacnd-
ations, the ohicf_being that the scheme should be given
three monthg'.further trial and the service side of the
stations concerned instructed to co-operate..

This ﬁas.hot,the end of the matter, Sir Arthur
Street (P.U.S.) Qbsorved that a decision %o replace civil
by scfviée maintenance might be held to show:-

(i)v that labour had become slack and uncontrollable,

(ii) <that the R.A.P. was aeble to obstruct a decision

Jof the Alr Council,
(iii) that civil maintenance was inefficient - a

T

suggestion which the civilian coatractors would

N N

resent.,
Captein Harold Balfour (U.S. of 8.(C)) said it was clear that
‘the best was not being got out of the schools, and that
the civil maintenance syStan_couldvnot be peatched up to
get the beét out of them because there'was prejudice every-
where, He diagnosed the main fault as lack of direct
r65pon3ibility; the d.O. had only cirogitous control over
clvilian maintenance,

/Pinally,

-~
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7 Finally, on 2nd.April 1942, it 'was decided to end the
civil maintenance systaa at the three A.O.S's.<l) The
‘reasons were division of responsibility, lack of discipline
anohg ci&ilianiemployees, and disparity in pey and conditions
which couid not be explained away to people in the service.
Discipling dependea on control by the C.O0, There was
prejudice, but it wﬁs honest »Hrejudice and must be accepted.
The gcneral princinle was laid down that {tlhere could be civil
maintenance where there Was civilian control of operation as
well ns'maihtehance, but thet in’other cases there faust be
service'mnintenanbe, i,e, that control of a school's
functional operatidn should not be di&ided from control of
its dircraft maintendnce,

Transier Overseas

In September 1939 the advantages of trensferring
United Kihgdam schools out of the operational érea were not
considered‘wbr%hAthe dislocation and loss of oubput which
would be involved - at least not until a much larger training
organisation nade the loss of output comparatively unimport-
ant and many'more orerational aerodroacs made air congestion
in the United Kingdom serious. v ‘

By July 1940 the balanée had changed. The imminent
threat of heavy attack.which-followed from the German con=-
quest of Fraﬁce was exbected to produce serious difficulties
for‘schools in the United Kingdom because of:-

(1) the restriction of are:s, height and weather

. conditions for training flights in order to

leave the air clear for Pighter operations,
(ii) the vulnerability of training aircraft,

the vulnerability. of training aerodromes,

/(iv) ' ‘

~
| =ad
[
[N

S~

(1) And also at Staverton,
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(iv) the vulnersbility of lighted training aerodromes - o~
A at night, perticularly when the serodromes were e
near factories or storage univs.

These difficulties would press heavily on navigatién schools
and 8.F,T.8's, and aore lightly on schools chiefly concerned
with local flying by day., Moreover, the troubles of

.
limited flying areas and war-time night flying had already
proved considerable, even when they were not accentuated by

the threat of imminient close-range attack,

Canada was quick to realise the changed situation, and

- decided by the end of May to give all possible help if schools

had to be moved out of the United Kingdom, Britain was

informed unofficially of Canada's rcadiness to provide homes

- for schools from the United Kingdom, but it was still

considered that conditions did not Justify interruption of
training and loss of outputb.

At the end of June, however, A/V/M McKean in Ottawa
was asked to find outv if Canada cquld make room for S.F.T.S's
transferred from the United Kingdom without upsetting the
planned development of the Empire Schenie. Canzada had made
excellent progress in building aerodromes, and the reply,
given on lst July, was that transferred schools could be
accamodated. fhere would naturelly be some interference
with the Empire Schene becauge schools from the United King-
dom would have to use the most nearly finished aerodromes
if they were to go on training with the least possible
delay, but the iﬁterference would not be serious if a revis-
ed building scheme were put in hand cuickly.

By 8th July the Air Ministry decided that it would be

desirable to move four S.P.T.S's out of the United Kingdom

immediately.(l) Canada, Southern Rhodesia, and South

~
/hfrica R

(1) The possibility that such o move might become necessary
had already been raised to the War Cabinet.
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Africa were considered as possible destinations, but the
balance was heavily iun favour of Canadﬁ because asrodromes
and buildings would be available more quickly there, because
the resource; of the United States would be near at hand,
and because cormunications with Africa uight become difficult,
The moves were expected to teke one or two months,'and there
was talk of borrowing an aircraft carrier from the Admiralty
to take ths schools' aircraft across the Atldntic.

Transfer to Canada,

An official recuest for transfer to Cannda was
made on 13th July 1940, It asked that fowr S.F.T.S's,
couplete with theif staff, equipncnt, and aireraft, might
be received from the United Kingdom, and proposed that they
should be cdministered generclly by the R.C.A.F.(l)

Canada agreed on 15th July, énd gaid that four aerodromes -
reliéf 1a£ding grounds for Empire SchemevschOOls - could
have the necessa:ylbuildings ready by 3lst. August and
second rumways finished by the end of Septédber. Canada
asked ot the sane time whether it was proposed to transfer
any nore schools,(z)in order that any necessary changes in
the bullding programme night be made,

The reguest mode on 13th July had been only a feeler:
it was intended to move wore than four 3.7.%,8's, and other
types of school ag well.  The R.A.F.vwéuld ultinately,
when it had expanded, need the baclking of some 60
S.F.T.S's, of which only six (for experimente.l purposes).
would be in the United‘Kingdom. The hoped-for schools in
Frence and iorocco ﬁad vonished, and as a result some 20

/S.F.T.8's

(1) The schools were to continue to draw their pupils fram
the United Kingdom. -

(2) The "foreign military force" objection to R.A.F,
schools which had existed before the war disappeared because
a Visiting Forces Act would apply to the R.A.F, in Canada
as it applied to Canadians in the United Kingdom.
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S.P.T.3's over and above the Enpirc Scheme now had to be
located overseas. ™
On 18th July the United Kingdom expressed appreciation
of Canada's alacrity, and asked that fourteen schools(l)
might be accarmodated, four of them (8.F.T.8's) by the

autumn of 1940. R.L.Gs were wantcd for the S,F.T.8's,

' the United Kingdom would bear the cost, all the schools

should be compa.ctljf located for ease of R.A.T, control, ~
and building should he put in hond at once, Canada agreed .
generally to this request on 2lst July, but pointed out

that the transferred schools could be accepted only because
of the good Progress ~::L].rez‘.dy nade with Eapire Schene sero-

drames, that compoct location for the transferred schools

was impracticable, and that the mmber of R,A.F. schools to

be transferred wos so large that R.C.A.F. control was
necessary. Because the preparations for the Empire Schenme

had been an indispénsable preil.imina’:ay to the acceptance of

transferred schools Canada stipulated that the supply of

aircreft should enable the Empire Scheme to develop accord-

ing to plan,

Transfer to South Africe.

Transferring schools from the United Kingdoa to

- South Africa was also pursucd in spite of the fact that it

appeared less prouising than transfer to Canada, The

developaent of flying training in South Africa wng consider-

ably less advanceci then it was in Co.m.ﬂ.a., There was no 1~
Empire Scheme in 1’:‘;1-.: Union, while plans for Joint South
Africen and R.A.F. training had been agreed only six or
seven weeks earlier and were still in a fluid and early
stage. It wos moreover not certain that schools from the
United Kingdom would be politicelly welcome, and although

/there was ~

(1) B 5.F.T.5's, 2 A,O.N.8's, 1 B. & G.8., 1 8. of G.R.,
1 A,N.S,., and a Torpedo Training School,
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there was pleﬁty of shipping available to South Africa(l)
it seemed unlikely that communications would be maintained as
effectively as with Cenada,

None the less, on 20th July, a request was sent to
General Smuts that the Union would accept the transfer of
four schOolsifrom the United Kingdom,. The schools concerned
were an A,0,N,8,, a School of Air Nﬁvigdtion, a Schocl of
G.R., and a P,A A, Observers School which the Admiralty

wanted to put in Sduth Lfrica, (Although the approaches

" to Canada had laid stress on moving S,¥.T.8's, there was in

faet less urgency about moving pilot training out of the

United Kingdom than there was about navigation and G.R.
training). | There was a danger that the'request night be
politically inopportune, but on 26th July, General Smuts
accepted the propos&ls‘iﬁ principle, The schools were to

be administered by-South Africa through senior officers from

the United Kingdam, the United Kingdom was to bear the cost

and provide the cguipment, and the schools were to be eddi#ional

to those alrcady plonncd in South Africa.
Plans and Problems

At the end of July the schools earmerked for transfer
from the United Kihgdom during 1940 were:~
~ No.l S, of AM., from St, Athan to South Africa,

An £.0.N,S, of 180 pupils from Prestwick (part of
No.l A.0.N,S.), to South Africa,

No,7 S.7,T.5., from Peterborough to Canada.

No,10 8.7.T.S., from Ternhill to Canada,

No,12 S5.F.T.8., from Grantham to Canada,

No., 6 S.F.T.S,, from Little Rissington to Canadsa,

No. 1 8., of G,R., from Squires Gate to South Africa,
There were various limitetions and conditions on'transferring,
these schools, Deliveries of zircraft to Canada, Soufh

/Africa

(1) "At the time 1t was considerably easier to find shipping
space to South africa than to Canada,
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Africa, and Southern Rhodesia for other training schemes were

not to be interfered with; only one S.F.T.S. was to move

at a time because of the dislocation of output; and moves
to Canada were to be made while the St, Lawrence River Qas
open, |

Transfer brought up a number of other problems,
A.O.N}S‘s.in the United Kingdom were civilian operated, but
there would be political objections to United Kingdom
companies operating A,0.N,S8's in South Africa, and there
were no suitable South African civil fims to operate them,
The A,0,N,S's would therefore,have to be service-operated,
and the United Kingdom civil compcnies would have to be
compensated, Again, one of thc 8, of A,N's chief functions
was the teaching of astro, but there were no astro tables
for the southern hemisphere: if the school went to South
Africa it could train only "s.n." pupils. Aircraft were
a constant difficulty: the S.F.T.S's could not have more
than their I.E. without interfering with Empire Scheme
deiiveries, and there were barely enough Ansons for the
navigation schools,

The plans were changed so that two A.0.N.S's would go
to South Afrieca, and a 8, of A,N, to Canada, and sarly in
August it wes intended to transfer:-

Peter (No, 7 S.F.T.S., Peterborough) to Canada,
starting on 16th September,

Tern (No.10 8,F.T.S., Ternhill) to Canada, starting
on 12th September.

Grant (No.12 S,F,7,S., Grantham) %o Canada, starting
on 7th October,

Mare (No.5 A.0.N,S., Weston-super-Mare) to South Africa

Prest (An A.0.N.S. of 120 pupiis from Prestwick) to -
South Africa, starting on 23rd September,

Gate (No.2 S. of G.R., Squires Gate) to South Africa
, starting on 12th December,

Card (No.1 S, of A.N,, St. Athan) to Canada,
Small No.6 S.F.T.S., Little Rissington) to Canada,

/Squire
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Squire (Nb 1 S. of G.R., Squlres Ga e) to Canada..
Later ;n.august, Squire and Gate were 1nterchanged, so that
Séuire'was to gb to South Africe , and Gate to Canada. Mere
wes eventually to do "s 5, as Well as ‘observer training, -
and Card to train observers as well as "IN spécialists and -
astrd pupils., = BEach move, Whether to Canada or South Africg,
was estimated to involve a seven-week break in training,

These transfer plahs, however, were opposed by Lord
Beaverbrook(l)on the grounds that a high proportion of
spares woﬁld be lbcked'up in transit (and a large mumber of
aircraft therfore idle, so that more aircraff would 5e necd-
e@) and that the schools would be divorced fram the skilled
téchnical backing of the aircraft industry, At a Cabinet
meeting on 20th Augﬁst, Lord Beaverbrook added the further
objections that the loss of trained oﬁtput would be heavy,
that it would be.f»lly to disperse the "last reserves" of
1nSuructors and aircraft, und that large~scale transfer
overscas would exaggerate the Scale of German attack and

give rise to false rumours, He urged that it would be

. better to form new schools overseas,:and that the risk of

casualties t6 treiner aircraft and pupils from enemy action
was small and should .be accepted. |

Against these arguments Sir Archibald Sinclair put
forwani'the handicaps on training ih.the United Kingdom,:fhe
urgent need for a larger operational force, and the fact that
no ulrcr“ft were avallable to start more new schools than

were already planned Malntenance difficulties would be
greater outside the United- Kingdom, but they would not be
insuperable,

Towards the end of August the Prime Minister decided
'tyat it would be umwise to take any large part of the

/United Kingdom's

(1) See Apperdix 30,
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United Kingdam's reserves of men and machines out of the
country while the air batfle was in progress. Transfer
plans were therefore to be postponed, in general, until the
beginning of Decembei‘. ﬁight flying training would have 'to
go oﬁ as much as possilﬁlev in the .Uni'ted Kingdam, perhaps

» with the help of new vmethods such as infra-red lighting,
More aerodrames were to be buiit ranidly. Preparations for
the repeption of schools in the Dominions were to go ahead,
and the first navigation school should move to South Africa,
since navigation training was especially handicapped in the
United Kingdam, Ganada was told éf these decis;ions on 5th
September. (1)

Two navigation schools, Card and Mare, moved as had

been planned, One S.F.T.S,, Peter, had already begun to

move, and went on moving, The rest of the transfer

programme was held up until late in October, when Tern, Sguire,

s Proct storted to leowo the United Kingdom,  Gate did

besin to love wntil Decoenbere Conplote tronsfers of exizting

senools thun come to «cn und, ond new R.i.P. relosls sore
ctrrted overouos » 05 Lord Ja.werbrook had proposed., on the
corodrozes whick el beun cirmirked Yor tronsforred schools,
Thoue no. schools wore intended, cventucllyr, to ruplice

United Kingdon schools, ~nd were often colled "tronsferred,

In fact, however, only five schools wcrc tronsferred as going

/concerns

(1) Appendix 49, Telegrem from Mr. Churchill +o Mr.
Mackenzie King dated 5th September, 1940, (S.6289%4).

()
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concerns(1) (Peter, Tern, Gate, Squire, and Card). Of the

.-rest of the original programme ; Prest and Mare were new-
. service-operated schools replacing civil-operated A,0,N,S's

. at Prestwick and Weston-super-Mare while Grant and Small

became new schools which formed in the United Kingdom and
started ‘training in Canzada. (2)

./Arinament treining

- Tern:- - Moose Jaw, Saak,
" Card:~ 7Port Albert Ont.

(1) The process of bodily transfer was lengthy., The
schools moved in echelons to minimise dislocation, sections
going overseas as the end of & course in the United Kingdom
enabled vhem to move in 2 period between courses,
Peter began to move on 26%h August, started training in its
Tirst course in Canada on 7th October, and was working at
full capacity again on 24th February 1941.
Tern began to move on 2lst October, started training in
Canada on 9th December, and was at full capu01ty in Canada
on 20th January 1941,
Gard bogon to move (spec1allst "N" and astro) on 30th
September started training in Canada on 18th November, and
added the basic training of 120 observers on 6th January
1941. ,
Squire began to move on 30th September, started tralnlng in
South Africa on lst December, and was at full capac;ty in
South Africa on 12th January 1941, -
Gete began to move on 12th December and started tralnlng in
Canadn on 20th January 1941,
Mare closed(as NMo.5 A.0.N.S,) on lst Sewtmber, and began
tralnlng (as a Service overated schocl) in South Africa on
22nd October, In February 1941 "s,n." courses were begun
in addition to the basic training of 120 observers. - .
Prest closed (as part of No.l A,0.N.S,) on 23rd October, and
begen training (as a Service operated school) in South
Africa on 23rd December, Its size was increascd from 120
to 180 pupil observers in February 1941,
The size of the schools, when transferred, was:-
Peter:- 52 officers, 996 airmen, 72 + 36 Batules
(152 puplls)~'
Tern:- 57 officers,llO} airmen,«72 + 36 Harvards,
- (152 pupils)
Card:~ 10l officers, 763 aimmen, 40 + 16 Ansons,
, o (20 vunlls)
Squire:-142 officers, 419 airmen, 27 + 9 Ansons
S - (%6 pupils)
Gate:~ 94 officers, 530 airmen, 27 + 9 Ansons
: ) o . (% pupils)
Mare:- 27 officers, 275 airmen, 16 + 8 Ansons
' ' o (120 pupils)
8 Ansons

Prest:- 27 -officers, 375 siruen, 16
(120 pupils)

+

The locations after transfer wére:-

No.32 S.F.T.S.
No.3l A.N.S.)

. Peter:- Kingston, Ont. gNo.jl s.F.‘T;'s.;

Squire: -Georfe ‘S.A, _ -
Gate:- bharlocueuown, P.E.I., (No.3l S. of G.R,)

. Prest:~ Vereeniging, S.A.

Mare:- Oudtshoorn, S A

(2) Crant (No,33 S.1 S.) forued at Wilmslow on 20th Nov.
1940, ond’ startad tralnlnx at Carberry, Man., on lst Jan.
1941, Small (No.34 S.C.T.8.) foraed at Wilmslaw on 26th
Feb,1%91 and started at Medicine Hat, Alta, on 1lhth March.
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" Armament training hed to be arranged for observers from
the transferred nav1gatlon'schools. 30 far as Mare and
Prest were concerned, two of the armament schools in the main
South African scheme were useﬁ. Observers from Card in
Canada were catered for‘by.opening a B. & G. School, Bray,
in april 191, (1) The Third Revise was introduced into
United Kingdom schools durihf October 1940, snd was applied

to transferred 3.0.T, Sts with tho exception of Peter, (2)

Overbearing of 25, increasing_-tm ;u‘Jll population to 200,

also applied to the Lrunsferled S m T Ste

]

Tﬂbll“‘UOﬂo for tno solection of the schools transferred
in 1940 werc straightforward, Card, Squire; Gate, Prest
and Maro'woro moved boceuse navigetiorn training flights, and
particularly [lights over the sca, were virtually impossible
in.the United Kingdom. Peter moved beceause Peterborough
was in the operational area, and was in any case not a very
satisfactory aerodrome for a S,F,T.S. Ternhill was wanted

as a fighter station.(B)

Transfers in 1941.
| At first the S.P,T.8's ‘transferred to Canada were fed
from E.F.T.S's in the United Kingdom, but Canada's desire
to undertake more training brought about a decision in
' (&)

February 1941 to form tw o "transferred" ¥ .i.T.8's, These

/fwere service

(1) Bray (No.3L B. & G.8,) was a "transferred" school of the
type which formed as a new school in the United Kingdom and
started training overseas. It formed in the United Kingdom
on )uh Merch 1941 and arrived at Ficton, Ont., on 2nd April,
(2)-"' Peter, which was training for the F.h,ﬁ,, was governed
by the Admiralty's requirement of 1l6-weck courses.

(3) In fact, althouth.rLGhters opera?d ted from Ternhill, the
stetion wos cesupied by No.5 S.F,.T.S. after No.l1l0 S.;.T S.
went to Canada. h

(4) Fauna (No 31 B.F.T.3,) started troining at Calgary,
Alta, , on 16th June 1941, and moved to D Winton, Alta.,

in October 1941, . Litmus (No°32 5.F9108.) sterted training
at Swift Current, Sesk, on 1lhth July, and moved to Bowden,

Sask,, in November 1941 '(Calgarv and Swift Current were
- S.E.T.S. stations at whlch these E.¥,T.S8's were teumporarily

accomnodated).  Each had 180 pupils,
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were service operated schools, and started training in June
and July 1941.

After Peter and Tern had moved to Canada, and Grant and
Suall had started work, fqur of the eight transferred
3.7, T.8's asked for in the l@—schoois request of July 1940
werc in operatioﬁ. The remaining four, Nos.35, 36, 37, and 39,
orencd between August and Nbvember 1941.(1)

Canada was eanxiods to underteke more treining, and after
considerabléfdiscussion'ﬁhether the additional R,A,F, schools
celled for by the expansion vrogramase should be located in
Cannda, the United States, or Southern Rhodeéia, she was
agked in May 1941 +to find room for an&ther six "transferred"_

t

5.1.T.3's, Tvro of the six(z) were o»ened in the winter of

(WA

1941~-1942 (making ten transferred S.7,T.S's in all) and the
dther four left until the suwmmer of 1942, '
FTarly in August it was decided to replece E.F.I.83,
capacity in the United Kingdom by opening six more E,F.T.8's,
each with 180 pu?ils, in Cenada, They wers to be service
overated schools. Four of them(3> started work between

January and March 1942,

Initial Difficulties

Throughout the setting up of transferred schools in
Canada aircraft were = constant difficulty. There were
never enough intermediate trainers to allow S,F.T.S.'s to
stert appropriately or adequately eguipred for their

/ﬁork!

(1) No.35 S.7.10.S. (T.E,) started at North Battleford,
Sask., on 19th August 19L1, No.36 &.¥.7.S8. (T.E.) at
Penhold, Alta., on 29th Septeuber 1941, No.37 S.#.T.5, (T.E.)
at Calgary, Alta., on 2lst October 1941, and No,39 S.F.T.S.
S.Z.) at Swift Current, Sask., on 28th November 194l.
22) No.4l S.F.7.S. (1.E,) started at Weyburn, Sask., in
February 19%42. No,38 S.F.T.5. (T.E.) was delayed, and
started at Estevan, Sask,, in April 1942,
(3) No.33 E.P,1.S., Caron, Sask, began on 9th Jamuary,
No.3L E.F.T.S,, Assiniboina, Sask,, on 28th Pebruary, No.35
E.¥,1.5., DNeepawa, Man., on 1lhith Merch, and No.36 E,F.T.S.,
Pearce, Alta,, on 29th March. '
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worko(l> ‘Peter had to start in Deceamber 1940 with Harvards
~

borrowed from sciools which could not really afford to spare et

them: Battles begun to arrive in January, but by April a

very high proportion of theun were unserviceable for lack of

spares. Tern was seriously short of aircr:ft (it was

. equipped with Harvards) unw.il the autumn of 1941, - Grant,

which was intended to be a T.E. school, had to start with
Harvards because of the shortage of Ansons, and was not
campletely cguipped with T.Be aircraft until May 1941: it
was short of aircraft throughout 1941, and had a high
proportion of its Ansons unserviceable for lack of spares.
Small was also parfly equivped with Harvards instead of
Oxforas. Nos. 35, 36 and 37 3.%.T.S's had to be equipped

with Oxfor@s: their aerodromes were some 2,500 to 3,600

feet above sea level, but it was Hobson's choice: &all

aveilable Ansons were wanted for the Fmpire Scheme or for
navigation schools, what Hervards there were for transferred
schools were earmarked for No,31 8.1.T.8., and Canada would
not accept dasters cr Battles,

Peter and Tern had a difficult time when they were
first tfansfefred in the winter ¢f 1540-41, The aerodromes
were unf'inished, the camps unprepared, and thecre was enforced
idleness because aircraft were scarce and the aerodromes
unfit for use, At first pupils léarned less than if they
had stayed in Zngland, while food was inadequate and it was
necessary to sunpleaent messing with extras boﬁéht out of ~
pay. These difficulties disap@earea as the schools
settled down, buildings were Pinished, and propér training
became possible., lorale, however, contimued for some time
to be affected because schools in Canada were in'safety while
civilians were cxposed to attack in the United Kingdom and

/because ™

(1) Elementary trainers were never a handicap. The sSupply
was always satisfactory.
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bececause there were no free passages to Canads for families.

Othexr Developments o

Outside piiot t#aining in Canada there was comparative- |
ly little extension of "transferred" schools. - An E,F.T.S.
and S.F.T.S. ﬁhich had originally been intended for Kenya.
were actuélly set up in South Africa - the E.F.T.S, at

Wonderboom and the .8.¥.T.8. at Waterkloof - in February

© 1941, for a time these schools retained their R.A.F.

mumbers (No.30 E.F.T.S, and No,16 E,F.T.S.), but they were
merged later in 1941 in the South African training scheme.
Tﬁo more navigation schools were "transferred" to Canada -~
Cedar and City; dify bégan work at H&nilton»(Mount Hope)
Ont., in June, and Cedar started at Charlottetovn, P.E.1.
in.August‘l941,(l> Both gave observers their basic
navigzation tfaining (City at first trained Hﬁnpden pilots),
and ran astro courses until astro navigation was included in
. ) \

the basic course.

The ﬂiétinction.between transferred schools and those
established under other schemes disapneared in South Africa
in June 1941. In Canade the transferred schools and the
Empire Scheme schools were unified after May 1941, and the
R.A, P, schools éet up after_this date were more closely
connected with the general develomment of training in the
Dominion than with transfer from the United Kingdom because

of German attacks and operational restrictions,

(1) City, No.33 A.N.S, began training on 9th June 1941,
Cedar, No,32 A.N,S. began training on' 18th August, 19%l.
(City was at first known as No, 31 A.0.8.)
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CANADA
The firsﬁ“Canadiqn Fmpire Scheme pupils began their
initiai.ground training at Toronto on 29th April 1940 and

E.%;SS passed on to cleuentory flying traihinﬁ on 27th May, DNo
50(40

E,F, 7.8, was, however, ready by that date and the pupil

pilots(l) had therefore to be given thelr ab initio instruc-
tion at soue fifteen flying clubs before going to No.1l 8.F,T,S.
at Camp Borden on 22nd July. ' i

Criticilsm and the Accelcrated Progromme.

By the beginning of Ma& public opinion in Canada ﬁas criti-
cal of the HFmpire Scheme'!s apparently slow progress, and .
‘May 1940 criticisn increascd as Germany overran Holland, Belgium and
Frunce, In fact, the scheme's progress was reasonably
satisfactory if it was remembered that work had not begun

until arfter the Riverdale Agreement was signed on 16th

H

Decenber, Instructors and ztaff were being trained at
Trenton, Cemp Borden, and St. Thomas, while aerodrome
construction wogs going shead well, Some delay was being caused
by the Canadian C,A.S's 'over-centralisation of executive work
and by the rigidity of departumentel control, but the scheme's
late start was the main reason for the absence of large or
gquick results which wus the target of public criticism,
The late start had been causcd by protracted negotiations
in the autuan of 1939, and the protracted negotiations had
followed frdn the lukewarm cttitude of the Canadian Govermment
AJH,B, expressed by Mr, Mackenzie King in stotements that "it was L
1116/3/5 —
not Canada‘s war in the same sense that it wes Grent Britainl’g"
and that the Fmpire Scheme was an idea "suggested by the
British Govermment, and for which the British Goverrment must
. be mainly resvonsible." The banadian Governnent could not

well offer this. explanation in the swmmer of 1940, and

/oublic agitation ~
—

(1) Observer pupils went to No,1 A,0.8, at Malton, Ont.,
wthich started work on 27th May.
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1 0F=
public agitation against the scheme's slow progress contin-
ued to grow.

A/VAIL Croil was repleced as Canadian O.4.S. by &/V/M

A< . 7" : . . . )’
Breadner in May, and the new C.A.S, was given instructions

to make development less dependent on central control and
to colloborate more closcly and effectively with the United
Kingdon Liailson Migsion, The Camnadian Goverment actively

fostered and encoucraged the scheme, and an accelerated

- progromme for producing larger and guicker results in 1940

was drawn up. This accslerated progra.me plamned to have
8 S.¥.T.8s, instead of 5, in operation Dby the end of the
year, with a corresoonding increase>in other types of school.
The accelerated prograumie, .:ovever, was éompletely
hamstiung by the gmbargo on sending aircraft and instructors
out of the United Kingdom., Training in Cannda was almost
entirely dependent on the supply of aircraft from Britain,
and the effect of the ewbargo was not merely to make expan—
sion and acceleration iwpossible but to coupel o contraction
of the originel plan whereby only 4 instead of 5 85.F,T.8s
would he ot work by the end of 19L0, Plans were made for
building Ansons in Canade, but they, like plans for aircraft
production in the United Stotes, could not improve the,
situetion for at at lerst six months or a year, An attemnpt
to buy suitable "ready made" aircraft in the United States
produced ohly 27 machines. The Canadian Guvermieht could
therefore make no answer {o thg_public pressure for larger
and quicker results. Canadian dissatisfaction with the
Enpire Sohéﬁe's progress beqame known in the United Kingdom,

and the various factors involved were explained by A/V/M

McKean at the end of June.(l)

When the question of transferring schools from the
United Kingdom to Canada was raised at the beginning of

/July

(1) Appendix 50. Letters from A/M Gossage to A/V/M McKean
dated 5th June 1940 and from A/V/i kicKean to,A/y Gossage
dated 28th June 1940. (E.T.S. 49(40) and 65 (40)3.
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July tle Concdicn Govermant now o prospect of intendidicd e
public critirici th t tr ncforred rchionls Jorkin ot full
estcblishmont would be contragted with the tardy and
stunted Coveloprwnt of the Erpirc Scro . . r, Yo.0r
(Cmadicn Fininter Yor ;ir)‘ areinnt whon the critition hed
chiofly boen directeld, threotened to reoirm cnd put the boisc
for his rcoipnotion on the United Kingdon becouse of their
failuro to provide circraft. )
The embgfgo was lifted on 9th July, and the United
Kingdaa undertook to supply enough Ansons and Battles to
enable the accelerated programne to be carried out. Canada
made this undertaking a condition of accepting the transfer
of" schools from Great Britain,(l)and also put iteelf in a
position to meet accusations of delay by insisting on an
acknowledgement that transfer was made possible only by the
a3 Q t (2)
Empire Scheme's good progress.

Preparation and Tnitial Onenings

Both the accelerated programae and the acceptance of
transferred schools devended on the speed with which
construction went ahead. The chain of aerodrome developed
since 1936 for the trans-Cancda airway wes providing an
excellent nucleuz for the Empire Schemels statiqns,(B)

Scome 24 aerodromes were spared from their civil use as part
of the chain férlconversion'into schools, while the work
already don= on the trans-Conade airway had created an

invaluable fund of constructional knowledge and experience. e
—

/The training

(1) See page 392,

(2) At about this time the BEnpire Scheme began to be called

the Joint Air Training Plan, or J,A.T.P. For simplicity :
and convenlence, hiowever, the name "Empire Scheme" i1s used
throughout in this norreative,

(3) Poper on Aerodrome Construction for the British Vi
Camorwealth Air Training Plan 1940 by Mr. J.A. Wilson ~—
(Canadian Controller of Civil Aviationg. (Montreal Branch

of the Engineering Institute of Canada
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The training aerod;omes were widely spread, partly for the
seke of development (particularly of post-war civil aviation)
throughout the Dominion, and partly to ensure thet all parts
of the country beﬁefitted from the lare expenditure on
building, In spite of the difficulties of distanpe and
water supply entailgd vhen aerodromes had to beiéonstructed
in Western Canada, progress was rapid, By the end of
September 1940 the aerodrones for sone 32 schools were

ready, and another 33 schools were complete by the end of

the year.(l) In fact, by the end of 1940 more acrodromes

than the original programme had required were ready-sighteen
months ahead of schedule.(z)

The original R.C,A,7. establishments at Trenton, Camp -
Borden, and St, Thomas (3) were used for training the
instructors and ground staff needed by the first Eupire
Scheme Schools, and a nucleus of 68 officers and 182 aimen

arrived from the United Kingdom in February to help with

this stoff training, but there was little further reinforce-

ment -of experienced men from the R.A.PF. In June a
nuriber of Canad;an instructors who had been trained for the
Enpire Schools were éeﬁtAto the United Kingdom to help
meet the serioﬁs shortage of pilots there. Some of these

instructors were replaced by experienced pilots from the

- United States, but the employment of Anericans in the

/Bapire Schene

(l)- The aerodromes varied in design, The A,¥,T.Ss had
turf surfaces. The A.0,Ss, A.N.S's, B. & G.S's, and
relief landing grounds for S.F,T.S's eacih hed three 1,000
yard rurways 500 feet wide. The varent aerodromes of
S.P.T.8's had three 1,000 yard rumvays 1,000 fect wide.

(2) The original programme had been due for completion by
mid~1942, '

(3) Flying instructors were trained at Trenton and Camp
Borden, armement and navigation instructors at Trenton, and
ground staff mainly at St., Thomas. After Camp Borden
became No,1l S,F.T.S. of the Empire Scheae, in July, all
flying instructor trainingsia’s dane at Trenton.
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Empire Scheme helped to intehsiﬂy;public oriticism of the 7~

{3
v
f——

-schame's slow development. In August Canada asked the
United Kingdom for 106 experienced men as instructors and
staff pilots to enablé the accelerated programme to be carried
z.T.8, ' out, The United Kingdom, however, could spare only 49
28 (40) ' .
staff pilots, and so nearly two thirds of the first pilot out-
‘put from the Enpire Scheme in Canadé had to be "ploughed -~
November back" as instructors to enable fhe later schools to open
1O towards the end of 1940. In addition, somc 118 instructors
and staff_pilots went to Canada in Sepbember from the
E.T.S. ' United States.
104(40) :
Apart fram No. 1 Initial Training School at Toronto,
the first Empire Scﬁeme School to open in Canada was No,l
A.0.8. at Malton, Ont. The first E,F.T.S's began at Malton,
Fort William, Ont., London, Ont., and Windsor Mills, P.Q.,
on 24th June.(l) No,1 S,F.T.S, started at Camp Borden on
220 July, -The first B, & G, School opened at Jarvis, Ont.,
on 19th August, and the first &,N.8. at Rivers, Man.,, on

25th Novenmber,

The Accelerated Programme

The accelerated programme was carried out, and by the
end of 1940 8 8.F.T.S's, 16 E,F.T.Ss, 4 A.0,8's, 3 B, & G.8's
and 1 A.N.S. were at wprk.. These were the targ.t Tigures
which the programme set, but they were »~*-.ed with great

difficulty because of snortage of aircraft, In fact, the ~

last twro S.F.T S's to be opened before the end of the year
had only seven alrcraf* between them 1nstead of the 72

approprlate to their stage of development, while tvhe full

R, %.SS establishment of an S.¥,T.S. was reduced from 108 to 100(2)
14.(40

in order to spread the available aircraft over more schools.

/Again, the 7~

(1) Ab initio training at flying clubs ended when these
E.F.T.5%0 opened.

(2) In July 1940.
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Again, the proportion of S,E. pilots being trained was
higher than it should have been, and the proportion of T.E.

far lower, because the United Kingdam could not supply

E.T.8, enough Ansons. Oxfords were not successful in Canada, and
74 (40)

E.T.8, their use was -opposed by the R.C.A.F.

71§403 S

90(40 The Canadian training organmisation at the end of 1940(1)

congisted of thirty Empire Scheme schools, and four trans-
ferred schools. Its growth in the second half of 1940

/was very rapid,

(1) No.l S.F,T.S. Camp Borden, Ont. No.5 S.F.T.S.
: Brantford, Ont.
" No.2 " Ottawa, Ont. No.6 S.F.T.S.
' Dunnville, Onk.
No.3 " Calgary,Alta No.7 8.7, T.S.
McLeod, Alta,
NoJg " Saskatoon, Sask. No.8 8,F.T.5.
Moncton, N.B.
No.l E.F.T.S, Malton, Ont. No,9 E.,F.T.S. St.Catherine's,
Ont,
No.2 " Fort William,Ont. No,10 " -  Hemilton
(Mt,Hope) Ont.
No.3 " London, Ont. No.1ll E.F.T.S. Cap de la
Medelein~.
No.4 " Windsor Mills, P.Q. ‘
' No.l2 E.F.T.S. Goderick, Ont,
No.5 " Lethbridge, Alta. No.1l3 " St.Eugene,(nt.
No.6 ™ . Prince Abert, No.lk Portage la
Sask. ‘ Prairie, Man,
No.7 " Windsor, Ont. No,1l5 " Regina, Sask.
No.8 " Vancouver, B,C. No.16 " Edmonton,Alta.
No,1l 4.,0,8., Malton, Ont. No.3 A.0.8. Regina, Sask.
No,2 " Edmonton, Alta. No.,4 " London, Ont.
No.l B. & G.S.Jarvis, Ont. No,2 B, & &.3. Moss Bank,
- ' : : Sask.

No.l A.N.S. Rivers, Man.

Transferred Schools

No. 31 S.-.T S. (Peter)Kingston, Ont, (planned as No,10)
Eunire Schens 8,4 T.8.)

No.32 " :  (Tern) Moose Juw, Sask. (p]annﬂd as No.1ll
’ (Empire Scheme S,F, D9
No.33 ™ (Grant) Carberry, Man. (planned as No,13

Bapire Scheme S.F.T.S.)

No.31 A,N.S. (Card) Port Albert, Ont. (Planned as No,1
(Bmpire Scheme (A.N.S.)
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‘was very rapid, but at the end of the year it was still>
less than half its ultimate planned size, aﬁd its output in /™
1940 was anall.(l) The accelerated programme ained at .
bringing forward the date of completion for the whole
Empire Scheme in Canada from mid-1942 (as planned by the
Riverdale Agreement) to the sumer of 1941. The scheduled
opening dates'of schools were advanced by anything from
three months to a year, while the number of schools was 7™
‘increascd as a result of the polic& of scattering half- |
size E.F.T.SS(Z) (two of which were needed. to supply the
intake to one S.f:T.S) widél& fhfo;éiéut the Dominion {thc'
Riverdale Agreenent had planned a smallef mumber of full-
size E.F,T.Ss). This multiplicity of small E.F.T.Ss
proved of c§nsid§rable help in speeding up the Empire Scheme,
because the organisation was elastic enough to reépond |
guickly to a sudden demand for larger output.’

Shortage of aircraft was not the only handicaﬁ under
which the accelerated programme was carried out., There
was a serious lack of spares, especially for Cheetah engines.
Wﬁich considerably ggéravatéd the shortage of aircraft,
Too little allowance was made by the Unitéd Kingdom for the
qpantity of spares required in a large country where long ‘
distances and transit time were an mqportant factor in
supply; .Canada made errors in demending the spares that

were needed; and there were mistakes, as well as difficulty,

/in shipping. P

(1) &7 pilots, 114 observers, 149 W.Op.A.Gs, and 19 A.Gs
were sent from Canadian Empire Scheme Schools to reinforce
the R,...P. before the end of 1940, 37 of the pilots were
Australian, the rest being Canadians, Most of the schools
opened too late in the yeor to produce any output before
1941, In addition, 165 pilots were retained in Canada for
service as instructors.. The first arrivals from the Empire
Scheme  reached the United Kingdom at Liverpool on 24th Nov-
ember, 1940,

(2) The Bapire Scheme E.F.T.Ss and 4.0.Ss were civilian
operated schoolsg
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in shipping,. Careful attention had te be paid to this

natter, since lack of spares could easily be interpreted as

a failure on the part of the Unitéd Kingdom to honour her

obligations and back up Canada's efforts, When A/V/d

- Breadner visited Britain at the end of 1940 a special effort

was made to show him thet Canadian schools were no worse
off for gpares»than schools in the United Kingdom.,

During the swmer and autump of 1940 courses in Canada
were shortened in conformity with United Kingdom changes.
When No,l1 S.F.T.S. began work in Jul& the period of S.F.T.S.
training was 14 Weeks(l)and the syllabus included practical
armement, training,  Canada was kept informed of the various
changes debated during August, and was asked in September
to introduce the Third Revise.‘ There were good reasons
_fof caution and avoiding undue haste over shortening courses
in Cénadian schools: teething {troubles #were inevitable in
in newly opened units and most of the instructors were
inexperienced. Nevertheless, Canada agreed‘with the best
of spirit to introduce the Third Revise, and the Fmpire
Schgme S.F,T.S's began to train on 72-day ccurses in

October,(z) though without the 2%% overbearing which was
brought into force in the United Kingdom. The change made
little différence to the immediate output of pilots in.l940,
but produced a ?apidly mounting schedule for 1941.

Further Plans

By the end of 1940 Canadian training had wade notable

5 /progress.
(1) It was at first thought that reduction of the S.F.T.S.
course to 10 weeks would be practicable in Canadian and
other overseas schools earlier than in the United Kingdom.
The Third Revise, however; made considerable extra demends
for flying hours: whereas a 16 week course called for 4320
hrs, from an S.F.T.S. with 160 pupils, the Third Revise
required 4960 hrs. for the same number of pupils, or 6192
hrs, with 25 overbearing. = The Canadian schools were work-
ing with a lower establishment of aircraft and were hampered
by the spares d