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1. - INTRODUCTION.

"Reconna:.ssance or observg.tlon, can never be superseded-
knowledge comes bef‘ore power' and the air is first of all

a place to see from" - Sir Walter Raleigh:

The basic theory of reconnaissancc is as old os

- war itself, namely ‘bhat the more accurately the cnony s
dispositions are knovm the greater the opportunity of
engeging him at the time and place and in the manner rost \
calaulated to gecure hig"overthrow, an axior which .appli—es
with equal force to both defensive ‘and offensive warfarc.

It is because acourate ihfomﬁtion or intclligencc about

thé énémy a.nd his ‘in‘ben‘bions results in so g.rce.t an econony
in the effective epplication of force, thet war loaders

have consistently found it to their advantage to sccurc it
even ‘at considerable coste In general, intclq.igencc hos
been acquired by a number of means, including rcports by
agents or sy:npathiSers in eneny territory, direct visual or
photographio obsérvation, intcrception of oneﬁy conmurications ,
interrogation of enemy persomnel, and examination of eneny
documents and war materisl. While their relative importance
w111 vary aocordin_g to oircumstqnges, including:the stage

' réached in the development of hostilities, it must always
remain true that the various sources of information are
complementary and that intelligence obtained by collating
di.stinct s:)urces is liable to ‘be both more comprehensive and
more reliable'th'é&r that based on any single line of enquiry. -
Accordingly, if the present narrative is concerned specifi- .
cally with the inmense development of photographic
'reconnalssance as a function of air power, it is not :Lntenddd
to suggest that alternative gources of information have

ceased to be of value; indeed, it might be argued that,-

/ since
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since 'bhe aeroplemo and, in par;ta;cl;zla; 'bhe aeré)-cenera., .
have va.stly mcreased uthc..r;.r.zgc and detall of reconna 1-‘# =
sance da’ga,_the :.mpqr’gan‘ce;‘ of sou_roesgcapablg of |
amplifying and checklng visual mtelllgencc has, if
anything, been greatly enha.nced- and, convérsely, that

the very range and flex:.blllty of‘ air recornaissance has
increased the value of any clues that mey serve to define
1ts most pmf‘l'ba'ble obJectives at a.ny particular time.

Until comparatively recently visual reconnaissance
was restricted to what a nan coﬁld "sec; on foot, on horse-
‘back or statioﬁed on a natural émiﬁence or an artificial
observation post, and if is a sobering thought  that the
greatloaptains of history fought their battles with very
li’gtlé aii'ect knowledge of the forces against whom they
were engaged or even of the defrelopmen»t of the battle,

Only with flight'aid ‘there come the possibility of sur-

. veying the whole f‘ieia af battle and of extending the

'rahge of vision bejrénd:' and behind the ifmediate area of
hostilities, aiiowing the commender to ‘base his plens upor
an accuéra‘be and conprehensive kﬁoﬁledge of the dispositions
end activities of t'he‘_ enemy. At the same time the develop-
‘ment of meohalnised industry, of which flying machines. *
ozpable of moving‘ under their own power were an outst%mding
product , ex‘bendéd the range of war ifseif from the battle- |
front to the entire 'berr:.tory of a hostile power, from
professlonal soldiers to whole populations, so Vas'bly
:i.ncreasing the area over whi_ch reconnaissance was necessary.
Thus military necessi’dy end the- teohnical means for reeting
it have worked together to further the development of air

reconnaissance in modern war,

/When
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 When on Ootober 15th 1783 Joan de Rozier took
“the air in one of I/Iontgolfier'-s not-air balloons, he
: vastly extended the herlzon of man's v151on, yet balloons
| played no importent part in the Revolutlonary and
" Napoleonic warss - Napoleon pas: made some use of balloons
for .reoommissen'ce in 'bhe It 1ian oc.npalgn of' 1859, but
their first :mportant uge for m:Ll:Ltar_v purposes occurred
: :1n the Amerlcan Civil War, which in thls, as in so many
:other respeots, revealed the shape of things to come,
and it 18 31gn1floant that it was the 1ndustr1a1 North

whleh took the 1ead 1n thls developnent. ns a result

A_jof experlenoe galned durlng the ClVll War, balloons werc ..

adopted during the followzng years as part of the nornal
mllltary eqnlpment of most Powerss

Meanwhlle the development.of photography had
greatly enhanced the p0551b111tles of alr reconnqlsSanoe,
which so long as it depended entlrely on the 1mpresslons
of 1nd1v1dua1 observers, remulned strlctly limited, Even
if for certain tactical purposes v1sua1 reconnaissence
is unlikely to be wholly snperseded, it was photography
that'firsf made it possible to seeure a comprehensive,
detalled, Inpersonal and lasting reoord of what is v1sible
from theverr; and it is only by securing such reeords ”
that aoeurate'eomparlsons could be 1nst1tuted with the
results of preVlous reconnaisssnce, or- detnlled collat;ons
mude with other sources of 1nfornatlon, 1n the manner needed
te build up an adequate strategical piotures  Photography
from the air was first made practical by the development
of the collodion prooess between i848 and 1851, and the
_ensuing decade sew a number of practical essays in
balloon photoéraphy'in France end'Ameriea. )

- /The
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The super:.orlty of aerial over terrestrial
recormaissance , once denonstra‘bed , was so striking as to .
corpel the 'attention ’of military experts; indeed, it was
pr:mar:.ly to further reconnaissance that sold:l.ers applicd
themselves to the developnent first of balloons, next of
alrshlps, a:nd finally of kites and self-propelled flying
nachine's. Balloons were actively employed in most of

the forelgn wars of the 19th and early 20‘ah centuries,

,beq.ng used by the French in ‘the siege of Paris (1870-1)

and during their oampaign in China of 1900, and by the

Japa.nese 1n the Ruseo-Japanese War of 1904, Militory

: eyper:ments in Brlta:m began at Wéolwich Arsenal in

1878 and from 1883 were caorried on at the bello_on school,’
-.depat and faotory established at Chatham, - Balloon
. detachments served with the Bechuanalend Expedition of

, 1384 and the Suderi Exbeditibn of the following years In

l§3.90'.a belloon section was foimed as & unit of the Royal
Engineere. vFoui.r 'be.lloon seo'bions took part in the South
Africen Var and it is interesting to._'reo_a.'ll that a
balloon sent to help in the relief of Ladysmith was used
to direct fire and to report Boer positions. Even' in the
war of 1914-18 balloon photography was put to occasional
use , .a.s: when in the Macedonion campaign of 1917 a
peho_ra:rqa of the oo'o:zitry between thé Varder river and Lake
Dojran was }ohoto‘g,—raphed‘fby'an Army balloon in preparation
for the bottle.

While the importanoe of balloons in the carly
development of air photogra phy ought not to be neglected,
the application of the new method of reconnalssance to
military activities oh a really wide scele had to wait on

/’che\
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the development of aircraft capable of carrying the

camera to whatever arca it was desired to investigate

and of bringing the films safely back to base. So long

as aeroplanes wére stiil serving an apprenticeship, the
intrepid aviator was too preoccupied in keeping his
machine air-borne to consider camerass Nevertheless,
as.early as 1909 the Aero Club de Frence was able to
exhibit the first air-photbgraphs taken from an acroplanc,
while in the French manceuvres of 1911, Capt. T Saconney,
a disciple of Colonel Ae Laussedat, the pioneer of balloon
. photogrephy, carried out the first photographic
reconnalssance by acroplane. Experimenfs undertaken with
the scantiest equipment during the earliest days of the
Royal Air Force resulted, in 1912-3, in the first successful
photographs taken firom aeroplanes in this country. But it
was not ﬁntil the new mcthod of reconnaissance had proved
itself in war that its military applications were

appreciated by more than a handful of enthusiasts,

/24
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2, _ EXPERIENCES IN THE W/R OF 191.-1918.:

Dewielopments in the field of photographic
reconnaissance during the war of 1914-18 merit | study for

two separate and complementary reasonss On the one hand

~ they provided the only body of experience on which the

Lir Staff was able to draw Whén freming policy in the
period between the two ﬁars, and so form an e;*-ssential
element in any appreoiation of the provision for photo-
graphic recommeissance in the Royal Alr Force at the
time of the outbresk of war -:'Ln 19393 on ’che' other, they

constitute a stondard againat which to measure the

© differences between the two wars and so to estimate the

scele of the the readjustments necessary fo bring the
machinery of photographic recommaissance into line with
radically new conditions. .

The basic fact to remerber about the war of

1914-18 is that it Wa.s: "from the air point of view, above

'all an 'frmy Co-~operation War!." - The soldiers had foster-

ed the beginnings of flight with the twin aims of improving
their means of reconnaissonce and of providing themselves
with a method of rapid survey; the ultimate origins of the

Royal Air Force trace back to a balloon detachment of the

Royal Engineers; the first officers of the Military Wing

of the Royal Flying Corps were drawn from regiments of the
British Army; and the a.ircraff themselves were designed
primarily for reconnailssence., The position ﬁasAbeen
admirably sumned up by the Officiol Historian in tle
statement that "the single use in wer for which the machines
of the Hilitary Wing of the Royal Flying Corps were designed
and the men trajned. Was esesess reconnaissance",  Moreover,

- /historically
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historically the later uses of the air arm grew out of

recormeissance "ag the brancﬁes grow out of the stem of a
trec" and serious air fighting in the opening years of the
191,~18 Waf"aﬁas, in its essence, an attempt to put out the
eyes of the other side,

At first, interference wes confined to fire frog

fhe'ground and a pilot had bnly to fly his unarmed aircraft

"at 2 height of approximately LO0O ft, to obtain immunity,

but it was not more than a few weeks before airoraft

attempted to deprivé each other of their freedon to
recomoitre,  Instructions on “Fighting in the Air", issued
by the General Staff in March 1517, iliustrate the extent

to which reconneissance activities had alreédy been overlaid
by fighting: two-seater reconnaissance machines were t; keep
compact formation flying in two rows of three, the machine with

the camera being in the middle of the front row with flankers

- 8lightly higher, the second row being slightly higher againg

single-seater scouts, if used for escort, were to keep separate
formation and fly above the two-sea#ers. It was from attacks
on'such formations as these, centering on the reconnaissonce
activities of a single machine, that the ﬁajorify of the

great air battles of thellast war arose. It is.no part of

our present purpose to trace the development of air-fighting,

but, it is importent to stress that fact that, after an idyllic

and all too brief period of unrestricted freedom,

reconnaissence aircraft in the war of 191418 had to fight

- for thelr information.

The methods adopted for air reconnaissance depended

partly on the tactics inherent in the contemporary stage: of

the air war, and partly on the requirements of the war f’\

/situation
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_singt;gn in general, which in the case of the Royal Flying

Corps peani those of army co~operation, If during the
opening weeks reconnaissance was almost entirely visuval,

this was due in part to the rudimentary character of the

pir wer at this time. So long as alrcreft renalned caqule
only of low speeds and uptil attention was seriously absorbed

by the necessity of combatting encmy machines, the aviator

~was able to make a relatively leisured study of the terrsin

over which he flew{ Before the_deveiopment of anti-aircraft
artlllcry, morcover, recomaissance aircraft werc free to
cruise at helghts which allowed detailed obgervation of
Whaﬁ was happenipg on the ground, It wes the increasing

specd of aircraft, the growing preoccupation with alr

fighting, =nd the neoessity of flying above the ceiling of

effective visual peconnaissance that gave a direct iupulse
to air~photography as -an adjunct to, and in some measure a

substitute for, visual recconnaissencce JAnother importent

~ factor was the shortage of observers sufficiently well

trainedrto make accurate observationse Although the first
observers were gencrally army officers, fully cepable of
apnreclatlng the gilitary significance of what they sew,

thls ceased to apply to the same extont to the increasing
numbers required to meet a rapidly expandlng establishment,
and it was found & simpler matter to train photographers
i obecrvers skilled in the art of military interprotation.
Moreover, the camera had much in its favour even when.
corpared with_the rost perfect observer, As the Official

Hlstorlan.put 1t "the camera plctures only what 1s there,

oults nothlng, provwdes a rocord Whlch can easlily be

duplicated, and supplies a mezns for recording, with
relentless precision, the multitudinous changes that have

/taken
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taken place within the restless arca of an srmy et
war“; Errors in the interpretation-of aif—phofo—
graphs can often be checked, whereas visual
obsefva‘bion is personal to the observer and even
the best trained observers are lisble to orror, as
wheﬁ in 1914 stretches of 'baf on macadanized roads
were mistaken for troops on the move, and shadows
caét by gravestones were vta.k‘en forv a military
bivousc. Again ) photographic interpreters .are
lisble to penetrate canouflage designed, often with
suoaess., to deceive the visual observer, |

Military circumstances favoured the same

: trend.A During the period of retreat in August and

early September 1914 the main task of the Royal
Flying Corps was to keep General French informed of

the progress of ton Kluck's attempted ervelopment by

: I‘eport:'mg»’cfoop mo‘vemen’cs', work in which the tire

factor was all :l'.mportént and for which visual was
theréfore more fitted than photographic reconnaissances
With the onset of stetic warfare in September, visual
reconnaissance continued to subserve certain ‘tao’cical
ends as it did till the end of the war, buit photography
camme more ond more into 'bhve piclture. Tactical A

reconnaissance squadrons atteched to corps were meinly

- employed in directing our artillery to enemy batteries

or g.pecj_éL militery objectives such as wire or trenches,
anid in kecping Coxrps Heaéquar’cers. informed of ’ch_g point
to which our own troops had advanced, in order to avoid
their be:‘uﬁg shelled by our own guns. i\{ost of this was
done by visual observation in _conjund'bion with wireless.
Oﬁ the other hend it is of special interest to note
that Jcvhe idea of assessing damage by means of comparing

/photographs
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‘photographs taken before and after borberdients, which e

was to play so importent a part in the bowber offensive
of‘ the war of 1939«45, hal _already been developed
systenatically in relation to artillery fire during the

war of 1914=18, Another use of the camera in tacticel

reconnaissance was for gecuring "oblique photogrephs

pilcturing the lie of the ground in fropt of the advancing

infantry"; a task which called for rapid work, the

- finished prints being dropped at divisional stations

VolsIV s
App XTIV,
Peldih

VolsV.,p.228

Vol.¥ ,p. 262

"ygually within abgut four hours of the photographs being
tal‘:en".-,~ The task of strotegical recomaissance squadrons -
was to provide Army He,adc‘iuérters with Ge:'ﬁailea,information
sbout the eneny's dispositions and intern’ions by
photographing his lines of cormunicatioci:, :.1*»11:1'105"i depots

and airfiolds in back areas of the battls zone. -In a

mermorandun issued from General Headquarters in January,1918,

on the employment of Royal Flying Corps during the period
of waiting for the expeoted Germon Of‘fcnéivo, it was A
opdered,fhat - | o
| "Photographs of the énewy's possible concentration
areas should be teken at such freguent intervals
‘as will ensure that the progress of any preparat:.onq
may be followed."

It renains 'bo 2dd that part of the effort pu.t into
photographlo réconnaissance :Ln the service of the Jmiy was =
directed to various Forns of survey., On the Western Front
this consisted of recﬁifying existing survéys and of
construc;ting locel brench mapss ' In regions where no
adcquate ﬁap's Existed,"hové‘ever ) areas over which rilitary
operations were expected to develop had %o be sucvsynd do
novo. _Thtis, dur:l.ng the six nonths follc-:d_ﬁg' the second .
battle of Gaza, over 500 squere miles-of‘tez;x'itoxj/-iﬂl- "
Turkish hands were phb'bogrm}ihed, so that large scale

mops could be prep'\roc" for Allen'by'r prejected operations,
/Sinilar
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Sinmilar efforts Wc-_:ré ﬁ;1ade in ﬁgsopo’tauia and Sinal
:Irl_;add_.,jf#fioz;j__to “the systcmafic survey of whole areas for
mapping purposcs, special photographic sortics were
cq::wonly flovm in such rcgions to locatc waterholes or e
spot tho best routes for rovement. The benefits
obtained by the Army fron topographical air survey during - .
the war of 1912+-18 werc. not forgotten at the Wer Office
in the years that followed, Air Survey established itself
as a permanent requircmenf of the Arny.
The great and successful efforts put forth by

the air arm in the cause of reconnaissance werce tnder—

taken primarily on behalf of the land foroes, Not until

the winter of 1917/18 was the Royal Air Force given an
opportunity to carry on independent bombling opbro.tions

and.then only on the rmost rmodest scales Consequently

‘noither the Royal Flying Corps nor the Royal Lir Force

nade any very striking progress in the dcvelopﬁen’c of

photographic rcconnaissancc as an aid to the pla:nn:.ng of

' offensivc air operationss On the other hend, we have 1t

on the authority of Iord Trenchard that, although nost

df_ $ho informetion on targets supplied by his intelligence

'dc'par.tﬁent in the period of the operations of the .

Iné;e;;éendent Force during the concluding smonths of the war
todk the f‘érm of plans and naps, these "were supplemented
in a 1aigo way by the aerié.l photographs taken by
recomdaissa.nce machines®,

It is significant that the most pronising
developnents, albeit ministure in scalc and thwarted by
events, were those sponsored by the Royal Naval Air Service.
As in the case of the Royal Flying Corps, i‘econhaissano_e was
from the first reg‘a.rdcd as the prime object of airc;'aff, but

/the
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the Royal Naval Air Ser‘vice' alone was in the fortunate
position of gaining information largely for its own usec. -
On the purely naval side reconnaissance was limited and
was mainly visua.l',A Nothing épproaching the detailed and
accurate knowledge of enony shipping over wide areas nade
p0ss1ble by the developuent of pho'bograph:.c recormalssance
durlng the war of 1939—45 was avallaeble to the naval
autho-r:.t:.es in the earlier war ,.but one instance of the
successful use of air recom:s-tibss‘a.nce, both visual and
photographic, in the furtherance of purely naval operations
WE}I‘ in the was made in the location in.the Rufiji Delta, Bast Africa, of
\%-TIL‘ ’III, - the German crusier Konigsberg, fresh from her exploits in
. -tk the Indian Ocean and the Gull of Aden during the C;Lhmer of -
191, Since she was invisible from the sea, and ’éhe delta
extendgd__over 200_.square niles of swamp with enelja;;r troops
. manning the coastal fla.ts" between the main channels, air
reconna:.ssa.nce wes the only method of locating her exact
pos:.-t:.on. Once this had been achieved, not without dig=- -
appointnents, it Wé.s possible to 'bring two monitors into
position and destroy’.hex" by gunfire. In so doing the monitors
"~ were aided ‘by alr spotting, such as the Royal Flying Corps |
practised on the Western Front. As on the Western Front, also,
photography was eiployed to assess the effect of the borbardaent. |
' More significant as a pointer to the future were the
preparations made during April and May, 1918 » under the orders
Vgl. Vi, of Sir Rogicr Keyes fof the pro,jec'bca blocking Zeebrugge and
7830 Ostend, The whole area of operetions was photographed and P
photographed ond pla.ns were laid on the basis of :_nformatlon
'so obtaineds The "plans and models of the coast and of the
'ﬁaval‘ @iajectives" constructed on the "basis of the photographs
were forerunners of the more elaborate preparations based on

/Pho tographic
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phdtographicvreconﬁéissanée, which oharacteriégd the
corbined operations of 194.2-1945. Equally gemanc were

the preparations made by Vice Admiral Bacon of the Dover

- Patrol, while planning to wrest the Belgian coast from

the Germans in 1917 In orxder to determine the slope
of the beaéhgs selected fqr landing .and to detect
irregularities, air photographs were taken a£ recorded
time intervals during a falling tide on a ocalm day; in

this way the oontours of the beaches were iade apparent -

from successive margins of the water, As a check two

‘surveys were made of a comparable beech near Dunkirk,
one by direct survey, the other by calculations from air
photographs, the results of which proved reassuring.
Finally, the Royal Naval A;r Service based on
Dunkirk ocarried out reconnaissaﬁce in conjunction with
their offensive air operations, which linited though it
was by available means, pressged the requirement which
lafge scale borber operations would éntail. A good
example of the tactical use of reconnaissance is
afforded by the events of Febfuary 1st 1918, When.air.
reconnaissance revealed a concentration of Germen shippiﬁg,
including twenty torpedo craft and three U-boats,
imobilised in the harbour at Bruges through the freezing
of the canals and entrance locks, That the ensuing boiab-

ing attacks by naval alrcraft were largely ineffective does

" not detract from the excellence of the intention, On the
strategical side the Naval Intelligence Section at Dunkirk in

1917 and the opening months of 1918 built up a remarkably

complete picture of the defence systen, coastal and inland
batteries, beaches and general “topography of the Belgian
coast, through a combination of eir photographs and the

/visual
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visual observations of pilots. Persistent and frequently

repeated recomndissance :nhled a close watch %o be kept

on the progress of modifications to the U=boat shelters

at BrugCS,‘dcsigncd against air attacke Unfortunately

‘the pull of the Westorn Front proved too strong and tho, -

forccs, which it had bccn hop¢d fo usse for bOﬁhing.thc'

U=boat bascs of Bélgium; were drawn into the dreary round

of'Arﬁy Co~opcration, Thus was cut short thJ nlgLu have

‘proved an cssay in minlature of the alr war of the'P!‘~r=,

~8till, sufflclent had ‘been done to show thau, vhen

reconn°1ssance alrcraft were not unployed GXCIUSlVClJ on
artillery and other close nllltary work, Luvy could be usod
to asserble the 1ntelllgence material ruqulrcd for en eir
offon51ve.

To sun up, while the war of 19 ;-i8 spowed

clearly enough the importance and .gone of the poqsibllities

of photographic rcconnw1qqancc, 1ts emplongnt it

practice to a large extcnt confined to the rOS+;lCtbd fiela.
of m%l;tary effort. Wlthln that fleld, howeverﬁ_so zch
pfOﬁréss was méde:£hat coméératively litfle gcope was left
for future developmont, apart from teCLnlCul lmprovements
1n photography; Invaluable cxperlence was galned both in

sulcotlng objectives for photographic reconnnisionce and in

| interpreting the photbgraphs secured so &s to‘obﬁain Tho

maxinwa informdfioﬁ.fegardihg the dispositions end Interiions
of the. eneny and in asse331ng damage Inflicted by oox -
artlllery. On the other hand this advunce was won av & hcavy
costy DNot only Was a great proportion of all evailable
éircraft 1ooked.upbin‘g%my co-operation reconnaissance and in

the protection of the nachines so engaged, at the expense

of offensive air operations, but research and covelopment

/were
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wore crarped in a similar m.nher. As Minister of Munitions,
}re Winston Churchill ;:.n a. paper datéd October Zist, 1917,
made the point thet =

"The dominating and immediaté interests of‘ the Army 7~

and the Navy have overlaid air werfare and prevented ,

. many promising lines of investigation from being
pursued with the neccssary science and authority.”
| So long as the flying arm was kept in the leading

strings of the ammy, its encrgics were absorbed in satisfym
ing ground requirements, to the detriment of air powers
The emcrgencé of the independent striking force was 80
retardcd , that it had barely timec to feel its stfength
before the War enéed. As a consequence, the developmont
of rcconnaissancc for the furtherance of offensive air
operations rcmained in an embryonic state, Photogrephs
takon during daylight strikes proved their va‘lue as giving
some indication of the success of the raid, but neither the
prelﬁmﬁ.nary use of. air photographs in the selection of
fa:r;gots, nor the scientific asséssment.of; damage after an

air raid appear to have heen developed on any extensive

| . scale by the Royal Flying Corps. . On the other hand, the

principle of demagc assessment by comparison of air. photo=-

graphs taken befqi‘e and af'ter the event had been fully

established 1n relgtion to ar’cillerjr bombardmnent, What was

lacking Was'experj.ence in‘ collating the results of photo~ .

graphic récpnnaiséanoé with other sources of information ond

in utilising the intelligence so-obbained for the framing of
strategical plang: _the Royal vAir Force had developed keun <
eyes, but i'bs.vis_ion was- utilised predoﬁliria;ntly to “further

designs over which at the highest lovels it had no control. -
Until the closing months of the struggle the exigencies, of

what wos frorm the air point of view primarily a war of army
co-opera‘bion_, cieprived the Royal Air Force of expericnce in

/the
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the higher appreciation of intelligence as a basis for
formulating its own plans,

In 1918 the day envisaged by General Smuts when
"aerial operations eeess may become the principal operations
of war, to which the older forms of military and ne.vai
‘oper}a’cions nay become secondary end subordinate" was still
far off, But botween the two wars, the - technical develop-
ment of aircraft, the immense increase in their spced, range
and 1ifting power, had the effect, if not of securing the
primacy of air power, at least of adding a new dimension to
warfarc,s Alr power would still be used in the serv_ice of
armics and nevies, but recaching over and beyond them it
would scck to grapple with the encmy in the depths of his
’,oym territory, The war of 1914~18 had been total in a sensc
never prcviously experienced, yet with rare exceptions
British air operations were not extended decper than 4O to
50 niles beyond the front line, The éxtension of alr power
nadc possible by subscquent technicel development was to ~
have the cffect of vastly enhancing the infportance of
accurate  and up=tow-date air-intelligence over the whole
range of enemy occupied territory, and this in turn was %o
increasc beyond measure the importonce of long range
photographic reconnsissance by mcans of which alohe a
rapid survey of ’;':he field of operations could be sccureds
Thus it was inevitable thet long renge photographic
reconnaissance would prove = necoessary function of the
strategical use of offensive air power :.n the war of

193 9")4-5 .
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3, ROUTINE TRAINING IN THE INTER=WAR YEARS TO 1938.

Thc estux,.t:.on in wh:Lch air -photogrophy was
held 'by the Air S‘lnff between the wars was a natural outcone
I

of the exporiences of 19124.-18 Fron a theoretical point

of view the Wor Manual, issued for official use in July

1928, recognised the value of alr reconnaisssnce for air

forces employed on Navel, Corbined and Independent Air
Operations as well as for Armiy Co-operations Yet it is
significant that only in the case of Arny Cd—operation was

its employﬁent defincd in any detail. Moreover, it was in

- this field alonc that there was so much'as a nention of

tﬁe intcrpretat’ion of airephotographs, without which
photographic reoonnaiésahoe was useless for staff purposes,
The ruling that "the a.lr fc;roe is responsible fér.takihg

and developﬁg air—ﬁ)hoto grephs, while the axmy is respongsible
for their intez;pretatidn and distribu’cion" , although |
spccificaily apélied il;l the Manual to air forces engaged in
Arny Co—opera’clon, in fact describes occurp»tely a d:.v:.slon
of functions tac:l.‘bly accepted by Jche Royal Air Foroo :J.n
general u.ntil ag late as 1938.‘

In his Memorandwiof 1919 on the Permanent
Organisation of thé'f{oyal Air Force, Lord T\rénohard_
reoognised air-photography along with novigation,
meteorology and wireless as one of the "prulary nQCGSultleS"
for Wh:.oh tra;:.nlng was of "extr.eme 1mpor’cmoe". Thig
policy 6f ma;intaining air=photography é.s an eséential
branch of Royal Air Forcs activity, enteiled on the one
hand the continuence of ’ceolmicél research and ori. the other
the training of personhe_l in »the taking and prbcessiﬁg of
pho‘bqgraphé; L

/The
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W"Thé"flyi#g'éidé.ofkghéfdgfaéhic training was
Oateréd for by the ordinary flying training schools fmd in
the course of" routlne opera ational training on the squadrons
“and will not be dealt with as such in the present narrative.
It is, however, relevant to point out that the division of
vfunctions whereby the Royaerir Forece was confined to a
-mefely executive role did nothing to‘iﬁcrease the tine or
enthusiasm devoted to air-photogrephy on the squadrons:
on the one hand, fphotogr'aphic freining suffsred from
’ dbsencé of backing and direction at a high level, and on
the other it deprived flying men of the stimulus of seeing
palpable results’ from their efforts.
Nevertheless, in overseas commands keenness was
maintained to some extent owing to the operational oppor-
tunities presented By photographic survey in badly mepped
territorics. Economic and éven cultural objectives also
pro&ided useful practice, al% the more valuable in that
they were essentially of an intelligence order. An
For details excellént example of the former were the Nile Flood Surveys
i;;endix I carried out, at the expense of the Egyptian Government, by

'Nbs. 47 énd 208 squadrons during 1920-2 to collect data

on the behaviour of' the Nile at high and low level for use

by the Irrigation Depertment of the Public Works Ministry.

Noe 47 Squadron had a widely varying experience, indeed,

since it%camé in for swrvey work on the Suden border in

connection with the Abyssinian war, and in Ooctober, 1936,

supplied three aiveraft for photographing areas suspected

of breeding molarial mosquitoess A secondery purpose of

the Nile Survey'was_to provide the Ahﬂiqﬁities Department with
photographs of ancient sites, traoes of which, though largely -
invisible from the ground, cen often be seen qulte olearly

from the air and recorded by the camera, The stimulus afforded -

‘ - oy
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by troces of ancient oivilisation wes partioularly
strong in Iraq and rnany were the discoveries, like the
site of the ancient city of Selecucia, made there by Royal
Alr Force Photdgraphers between the wars,

“ At home the difficulty of finding scope for. the
practice of‘ air-photogrophy was enhanced by the exccllence
of lthe‘ g"ro'und‘ survey, but here again archaeology cmné.‘bo
the reséue, thanks to excellent linison with the Archreology
Cfficer of the Ordnance Sufvey, whose official dutics consist-
od ﬁr:‘n.marily of max;king anoient sites on map sheets compiled
by the Survey. Schedules of sites of archacological interest,
with soue guidance as to the conditilons suited to seocure the
best results fron each variety, were complled and prin‘bed
at the Survey and circulated foi‘_ usc by the Royal Air Force,
the resultant negetives bé:‘.flg returncd to the Archacology
Officer by arrengement with the Air Ministry, In this WAy,
not only was much light thrown on the earliest history of our
iéland, b-u‘b a useful stimulus was provided for air-photo=
graphye The need for official e;'icouragemcn‘b was recog:;lised
in 1932 by 'bho_Righ'b Honourable Sir Philip A.G.Dg Sagsoon,
Bart. , when, as Under-Secretery of State for Air, he
“presented a-trophy for annual compet‘i"bion by "any regular
m‘n‘.’c in the home cormands normally carrying out air-photo=
| graphy", other than the School of Photography. To emphasise
the operational value of airwphotography, 40,5 of the forks
were awarded for speed of produc'bion as ageinst 30% each:for
flying and technical coﬁsidéra.‘bions, but it is symptomatic
that the tasic seA'b was Iiierely' that 'of producing a mosaic for
a specificd ares™ at & certain scalc, marked end titled in.

the nornal service manner, ready for use by another services

/Provision

® The areas to be photographed were chosen in conjunctilon. -
with the Archaeology Officer of the Ordnance Survey, to

whom the mosaic was ultimately scnte -
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Provision for technical trﬂining in the ground aspects
of alr»photogrephy had existed since the war of 1914~18 in
. the Sohool of ‘Photography at Farnborough. The origins of the
| school can be traced to ‘the original sectlon attached to No.l
SeOaPe Alrshlp quadron of the Royal Plying Corps, which occupied
Form 540
c itself with photographj‘from airships, balloons, kites and,
.1éter, aeroplanes.s When the Aifship Squadron‘passed to the
‘Royai Navy inA1913, the section was transferred.to the
Experimental Flight of the Royal Fiying.Corps. In 191k,
the section was distributed_betWéeﬁ;fhé'squadrons sent .to
France, but in the following year, wheh.the'need for nore
'photographs became acute, a school was set ﬁp in a wooden
hut censtructed to the nqrth of the Balloon Shed at
Farnboroughs  The perrianent building erected early in
1917 remeined the cehtre’of service pﬁotbgraphy until the
war of'1939—45, when the exigencies of a stillAgréater
conflict made it necessary to open a second school.at
Tor a Blackpéol.- The work of training carried on at the School
- surmary of ’

courses up  between the wars was unspectacular, but by méintaining the
to 1938

see standmrd of service photography it can truly be said to hev
Appendix -
IIB laid the foundation for the subsequent achievements of

phofographic reconnaissance, It would, however, be difficult
to ovérrate the importance of the fadt’that, in accordance
;with the policy defined in the War Manual, the peacetime
'pﬁotographic_ﬁraining-of the Royal Air Force ﬁas restricted
to the executive functions'of taking ana précessing photow-
graphs, The interpretation Qf'reconnaissance)photographs :
from an intelligence point of view was resefved to the army
and the eir force was still in the position of taking

pPhotographs for other peoplets use,

/This
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This situation was oh}y moéified.by the pressure
of events during the period of international crisis
, preceding the outbreck of the war of 1939-45. During the
Italo-Abyssinian confliof and the period of tension Which
followed the application of sanctions, the safeguarding of
Bgypt and of our cormunications through the Mediterraneaon
and the Red Sea'weighed heavily on the minds of those
responsible for imperidl defences In the circumstances,
accurate and up to date intelligence was a first essential,
and, in view of the long distances involved and the
inaccesgibility of some of the most vital areas, air
photography was the most obvious source. Conversely, it
was experience in the successful use of air-photography for
gaining vital information during these years‘(1935-1939) that
:helped to secure its recognition as an essential»branch of

Air Intelligence,

/e
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ke THE YEARS OF TFRPENING CRISIS: 1935-1933.
(a) Oblique photography by the ReiTFy of Italion territory.

| (i) Eritres, Abyssinia, Cyrenaica, Sicilys 1935=1936.

. I’c..was the period of tension irmediately follo'wﬁng

. the Abyssinian_wax_ﬁ that did so much to stinulate the photo-

graph;f.c activities of the Royal Air Foroe overseass A

cver’cain amount of precautionary survey work on the Sudan side

of the borders of Eritrea and Abyssinie was oarried out by
Noa 47 Squadron (Khartoun) between Septerber 1935 and May
1936, _ Infrafred. oblique photographs of Bardia and Tobruk on

the coast of Oyrenaica were secured from a polite distance

by flying~boats of Nos L Wing in March, 1936, Agoin, in the

oot/

_ latter part of June photographs were secured of the east and

south coasts of Siq;ly, from Catenia to Cape»Pa‘s‘sero' and fron

~

... Licate to Cape Scaramia, and also of the islands of

Pentellaria, Linosa and Lempedusas Tt was not, however, until

’che . fglllowing year that any very specific causes for anxiety

.. made themselves felt.

s/40886/14

¢ (ii) Pentellaria: 1937-1938.

Reports began to:trickle in from various sources

_ - during March 1937 that-the Italians were undertaking the

construction of an underground air base.an the»isla:nd of

Pgntellaria athwart the narrows. that-divide the eastern and

~western basins of the Mediterranean Sea. On Merch 22nd the

Neval Attaché in Rome informed the Direotor of. Naval

Intelligence at the Admiralty of reparts i'eoeivadvearlier in

" -the month by Hell Consul-General at Naples of the construction

of an air-base on the island sufficient for 140 aircraft, This

- was qqnfimea by HeMs -Consul at Palermo, who reported having

seen a cormercial enquiry for the supply of no less than 20,000

tons of cenent to the island to be delivered at the rate of

/3,000
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5,000 fons a months Purther, in a despatch to the Foreign

Office dated March® 23rd H.Ma Consul at Tricste quofed a

. .report of a member of his staff, rccently liverated after

_ confinement onrthe island for a ‘political offence, %o the

effect that "six underground'air ports" Weré'being

. installed in the island, These roports from Italy were-

soon folloﬁed by others from Paris based on notes on

military works on Pantellaria handed to the Military Attaché

 by.the Ghicf of the French Military Intelligenoce.

On April 15th the Air Officer Gormanding the Royal

Alr Force, Mediterraneean, Malta, was infdrmed of these

. reports gnd~requested to obtain "distant.air photogrophs e.e
. tq,@eﬁgrminq so far as possible the present state of
~ sgrodronme construction in Pantellarial, while being careful

,tqlavoid "any oaccusation of infringenent. of the recent}y

imposed prohibited air zone around Pantellaria". "It proved

_cagier to freme than to meet what might have appeared, in

. view inthojeffory;put:intd service photography between the

wars, a sufficiently modest request, In point of fact

nearly six wecks clapscd before the photographs could be

securede The reagons for thig appear in a letter from

Mediterrancan Comand to Alr Ministry, dated Msy 27th, in

which the "considerable delay in carrying out the

. reconnaissance" 1s mscribed.to the faot that "202 Squadron

flying boats, the only aircraft suitable for the- job, have
recghtly shown many. weaknesses inseparable from old age,
and_hgye had to be largely reconstructed during the last

six months", Moreover; when the photographs ocame to be
exanined, they pro&ed to be unsétisfactory. In accordance
with the policy then prevailing the photogrephs éﬁﬂréaching
Londoﬁ werc passed to the War Officc for interpretation, The

- /report
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" ‘report Waé‘néééti#é,-but‘withﬂthé significant reservation
" -$n4% bxamination had been impeded by "the blurred
o pppentanics. of the pﬁb%ographio iﬁégos"; agoribed in part

%o faulty developing,

In the fhce of gfouhd'féports so circumstantial
ds those received and in view of the potential menace of
the instellations, the Air Ministry declinéd to regard this

hcgative:%eport as conclusivé'dhd a further photograéhic

T'reconnaissanoe'was‘requeéted.. The ingistence was Justified
- by'fhe events On July 15th phoﬁographs giving stereoscopic
" cover of the whole island were secured by a flying=boat-

of Now 202 Squadron. They proved to be of excellent

definition snd revealed on aerodromelunder construction east
of Mount Gélkhamar, troes anﬁ'hédgeslbcing cleared from the
%ields‘ovef:aﬁtéfoa”l700 x‘760 yds. in extent. On the other
héﬁd; no:trade:of‘the'subﬁa?iﬁé basé,'mooféd in 1924, though .
not mentisred in recéntingund reparts,’wéé visible, fﬁéé -
fact “that an aerodrone was under construdtion having been

vefifiéd; it ‘remained to kéép an eye on progreés. In

' Noverbor (164h' and 184h) a flying-boat of No. 202 Squadron on
O the way'td and from Arzeu sécured fresh phoﬁographs, which in
‘this case were examined by the army instructor © in
. phbtographic'inﬁerpreﬁéfioﬁ'ht tHe School of Photography,ﬁ;'

'whqse scrutiny reVealed'ﬁfbgresé in the shape of levelling

operations snd militery construction, Additional photo-

"+ grephs were taken by Nos 202 Squadron on April 7th, June 2lst

and December 9th, 1938, Examination of the last batch at
the War Office revealed thé tuinel entrances of an underground

hangar .

/(ii1)
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(1ii) The Red Sca: 1937,
Mbanmhiic, énxicty for the freedon of passage

through the Red Sea was stimulated by reports rcceived by

" the Foreign Office fron secret sources. through Hel

Ambassedor in Cairo "regarding exodus.of labour from the

’ .
Yemen due, it is alloged, to the construction of forts

and an qerodrome on the islands opposite Perin". The

Forelgn Secretc.ry, in bringing the matter before the

Lords of the Adnirslty, in a lettor dated May 28th 1937,

intimated that "since the ﬁoténtial danger appears to
concern the Air Ministry as rmch as the Admirclty,

1‘LI‘. Eden would suggest. that thelr Loré_ships should. con~
sﬁlt with the Air Council before replying to »this letter,

a copy of which has been sent to- the Air MMinistry". On

g une 18th the Director of Naval Intelligence passed to the

Director of Operations end Intelligcnce the gist of a

report received from the Senior Naval Intelligence Officer,

" Red SC&«, to the effect that guns ofilarge calibre were

being placéd on the island of Dumeirch, with the request

that he m.ght "be informed whether, in view of: the air

fe.c:.lltles at Adcn, arrzmgements cen bc made to oObtain

\ 'photo‘gr;-xphs o:f' "fhc island and adjacent mainland", the matter
to b(, 'breated as one of urgency. On July 3rd the Adlr
V M:Lmstry slgnalled Br:L't:Lsh Forces, Lden, 'to obtain photogrephs

”of the 1slﬂnds and mainland from 5 miles north to 5 miles

""""

south of Dunelrm Jchc reconnaissance to be carrled out

e
R

:l.nconsplcuously from outside the Sl.zC"l'ﬂllG raodius, and on

J uly 7th photogn T)hs token by Na, 8 Bomber Squadron were.

desp( tched to A:Lr Mmlstry.

Unfortunctely, despit‘e the fact that Air Ministry

"hed %aken steps to -ascertain thet equipment was available at

. . - /Aden
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* Aden before issuilhg orders for the reconnaissence to be

7 undertaken s the pho’cog;rophs when they arrived were found

.

“to be 4so<1aokiné":‘1.ﬁ aef’init"j.o_n:os .to be almost useless:
ﬂother fe.ui‘bs ‘noted at the_#ime yere. that the specified

area wos not fully covered that although of 2 highly

oonf’:.oentlnl naturc the photogrophs were not marked 'Secret'

" that they were not fully titled, and that through 1a.ok of

speo:.f:.c dlreotlons in the original order they failed to
provide the overlep needed ‘for adequate stereosvopic
exo.mnatlom In view of’ the urgency of the rcquirement it

Was deo:.ded in the nlddle of July. to despatch additional

‘ equlpnen‘b to help overoone the difficulties of obtaining

det'*:.l on d:l.st'xn‘b obl:.que photographs. Nearly two months

' elfmpsed before these suppl:.es were in fact despa’cohed and

11: Was not un’cll October 1st that the aren Was re»photographed.

' th:Ls t:l.ne W:Ltn a 605 overlap. On receipt. et A:Lr Ministry
' tho nogatlvos were son’c down to *$he . School of‘ Photogrephy

~where they were porforoe _.re.ferred to an Army officer F

f‘or :m’corpret ation, 'In fomVaraiﬁg the report 'bo Alx
M:Lnlstry, the Gor:mand .nt of the Sohool enlarged on the fact

tha’c‘ there Were no Roy'll Adre Foroe officers, ’cra.:.ned to

1nterpre’c u:.r-photogr phs and regre’ctod tha.t ex:.st:.ng

pol:.cy mTa;pe'wred to bo limited. to the produot:l.on of
pho’cogr'\phs W:Lthou’c Drov:.s:.on for extracting intelligence

from theme

(iv) I‘talien Nor;ob Ar"rica- Jﬁ57-1958.

' Ma.ny other centres of Italian influence in the
Med:.’cerronem bas:.n “_nd beyond ceme under the scrutiny of
the a:.r-crnera du:r':l.ng the unscttled _per:.od of the beysemlan
# ViZe. TI‘lCOlOIlI‘ (red) filters, ‘type 4 Bervice type

filters and a supply of newly oo'xted panchromatio £ilme
;‘ Capte TeBals Churchill,




§/43029/
lA. E

/134

§/43029/

Sch001 of Photogrnphy with the request that he would "have

i was,.nqt wntil March 19th, four months after the Admiralty

30

War and thc years tho.t' followed, . During 1935 and 1936 =

watch v&aé kopt on fho ports of Cyrcnalce close to the

';N:Egyptlan border, a.nd towards the end of 1937 the Admirelty
‘showed spec:l.f\l concern ovcr Tobrulk, On Novembexr 17th
the D:Lroo‘bor of N'xval Intelligence requested pho tographic

" cover M™with the objeot of . goining information o‘r:,,:‘tho coagt -~

defences , Aehd'.féeneral lay-out of the port", and on

Decerber 2nd inhstructions were accordingly passed to the Adr

Officer Gormanding, Middle Easte Here, again, what might

hawfe eppeared a simple request, proved in fact a matter of

hdlffloul‘by, the ‘Air"'O'-ff»ioer'Coi“»"mahding‘ was corpelled to
Vs:l.gnal that he hoad no aircreft su:.'bablc for the photogr phy

" of Marsd Tobruk and that in addition he noeded s larcrer

(20“) lons than any available in his Cormand, In the upshot :

"3 was found necessary to employ the eircraft used to convey
' if"-f:he.Inspeo'bor-Gener'al and his Staff Officer to Alexendrie,

S/13029/ ~on the réturn journey to Malte on Januery 3rd, 1938, when

E"_ol;lotogrz'i_i)l'i;'%'Were: gecured of Tobruk , Ba_rdia",,El Adem-, Dexna,

E1l Burda Islend, El Fateysh and Appollonia. ;Some time after .. .

their'arrival at the Air Ministry the photogrophs, were

f‘o:r"bv‘érded, on Febrii’a‘ry lith, together with secret ground

repor‘bs on fortification Works s to the commgndant of . the

- "'these photographs ex'um.ned and forward a report in tr:.pl:.c“te

at (his) earliest convenicnoe",  The Commandant, in

aolomﬁ]fé‘d"ghg the "p"rii;‘bs y had o exouse hiriself from rendering

Can :mmcdlate roport on the ground«s that the only person on his

staff tra.:mod to mtorpret ain—pnotogrophs was an Army officer

Who would not be available for duty £111 March lst, Finally,

reques‘b “that an Intcrpret'xtlon Report was forwarded to Alr

Ministry, | : : . : _ /(v)
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(v) Lessons of 1935-1938 _

The effect of alarms and,exnursiOQS'in'the

Mediterranean basin and in the arsa round Itallan East Africa

was to emphasise strongly the possibilities of ailr photography
as a method of obtainihg strategical intelllgenos. Approaching
he Director pf Operations and Intelligence, Alr Ministry, on
the subjeot of reconnaissance of Marsa_Tob;uk, the Diractof of
Naval Intelligence stated in a letter datod November 17%h, 1937
that for some time he had "been impressed with the difficulty
in obtaining up=to-date reliable information at certain Italian
ports in the lediterranean; this drawback has proved increasingly
difficult in ports in Nortﬁ Africa, on account of the stringent
regulations in force to prevent persons landing and obtaining
access to the requisite areas". Thg Direotor of Naval
Intelligence added that "the assistance of the Royal Air Force
has recently been calied upon and has bgen much appreciated
in providing excellent.air photographs of the Island of
Pantellaria in the Mbditerrénean, and the Island of Dumeira
in the Red Sea',

At the same time, the recomaissance flown to procure
the information sought by the Admiralty drew sharp attention to
the exiguousness of the means at the dispbsal of the Royal Alr
Foroe in the 1Middle Bast, ZLqually, the dependence of the -
Royal Air Torce on the goo&will of another sarvice for extracting
relevant information from photographs taken by its own squadrons
was thrown into strong relief, Practical_experieﬁces of this‘
kind, reinforced by an appreciation of future requirements by.
Bomber Command, examined in a latef section, emphasised thé
necessity both of expanding and improving the meané of securing
photographs and, above all, of fraining personnel to interpret -

them,

/(vi)
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(v1) Ttalian North Af: Afr:.ca- 1958-19,39

. The wetch on the coast of Ital:.an North Africa

cont:mued to be ma.:.nta:n.ned by No. 202 Squadron . Photographs

were secured in October 1938 by a.:.reraft return:.ng from Mersa

”Matruh, nwhere the squadron had been 'based dur:.ng the Munich
.CI‘:LSJ.S, 'and, agam, on the 1n1t1at1ve of 1,'[ed:.terre.nean Command,, |
'but w:.th the consent of the A.lI‘ M:.m.stry, in November. On 7
i_Febmar;y 17th, 1939 . :l.n response to urgent requests from the - | :
. ) ._L_-.Adm:l.ralty, the A:Lr M:.n:.stry s:Lgne.lled the A:Lr Offlcer

.Coanmandlng, Med:.terra.neanv- .

"Adm:.ralty requ:.re as soon as. poss:.‘ble ]
photographs of “anchoragés at Tobruk and
Bonba for purpose of locating certain _
“igibmarinese’ - Arrange flight muned:.ately...

It is symptomatio of the -improvemént brought ‘sbout “through

earl‘ier"aidve}'-rse‘%‘e-icperi.’énce:sflthat Mediterranean Command was

. ablel to-despatéh a‘~fflying-boat"i;mnediate13r to secure the

" photographsien” routs foriflexendria, and that the very next

day -'(Febrii_ary‘l‘Bth-’)'f the‘-r'equired information was si’gnalied to

AL Ministryye 0 e

8/43029/

354

"Photographic reconnaissance 'comple'ted.
Nothing observed at Bamba eight def:.n:.tely
"t mebruk -enchorageese

- i"Photographs takén on the return flight to Mal'ta (F-ebmary

S/43029/

374

‘odoasion ‘six ‘being present. On-the 22nd the photographs were

| 20th) ‘confirmed e préserice of submarines at Tobruk, on this

" serit ‘undeY ‘the Ha¥d of a naval officer returning home by boat
‘o Marseilles ‘and thence overlend, Thus within a few hours

. the AGmMAYHIty obtained the information it requiréd and within

o few days reseived the dotual photographs for confirmation,

"~ Judged by the old-standards of acquiring intelligence the .

‘rapldity and: ob.ject:.v:.ty of air reconnaissence was almost

miraculouse . .. .0 /('V:Ll)

It is interesting to recall that as No, 2 Squadron, Royal T
Naval Air Service, this squadron had taken the photographs
used in planning naval operations against Ostend and Zeebrugge

_ in 1918,°
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(vii) Dodecanese- 1939

By 1939"" 1ndeed, No. 202 squadron had reduced the task‘

of secur:.ng cle.ndest:.ne photcgra,ph:.c mtell:].gence to an affair

‘-"of clockwork prec:s:.on. 48 a. flnel mstance mey be gquoted the

cruise of two flylng-boats of the squadron to Greece and Egypt
dur:n.ng the early spr:.ng, which comb:.ned treining in navigation |
and W:Lreless commum.cat:l.on with extended international courtesies
Athens, 1nclud1ng a call by 'bhe off‘:l.cer conunandn.ng the flight
on H. E. The Reich Minister Herr Dry Goebbels, a survey of Mersa.
atruh Bay from a small row:.ng-boat ’ and in the early stages of
the cruise some excellent photography. Lea.v:.ng Melta early on

1\/farch 30th for jthens,, the flight alighted at the Phaleron Bay

: anchorage , but early moved to Negalo Pefko owing to an adverse

southerly winda The following day was spent carrying out the
photograph:l.c reconnaissance which was one of ‘the main objects of
the cruise, Leav:u.ng at 0800 hours, the flight proceeded to Chios
(Zea Island) , where oblique photographs were secured of the
emergency seaplane anchorage at Port S. N:Lkolo (37°%0'N 24 19' o)
and thence to the mainland of Argolis, where photographs were
taken of Port Kheli (37°10'N. 23°%9'E,) ;‘ elighting and anchoring

in the seaplane harbour for lunch, the return flight was made %o

-Me:gelo Pefko, starting at 1100 hours. Aipril lst wes devoted to

visiting the Greek aerodrome at Tatoi and the seaplane bose at

Phalerons On the 2nd the aircraft proceeded to Alexendrie,

where it was found necessary to dbtain snd fit a new exhaust push
rod from R.4.F. Depot A’boukir»- the only tfi’f‘l:':.l‘xg mishap of the
cruise = before leaving fhe following day for Mersa Matruh. The
Lth and 5th were occupied in sui'veying the harbour and on Tuesday
6th the return flight was made to Malta, Photographs were. .

forwarded to Air Ministry on April 1lhthe

/(o)



Sl

(b) vVerticel photography of Itelien and German territory by
~ the Secret Intelligence Services 1939

(1) Introduction:Origins .of the- Secret Intelligence
Service Flight, alias the Leronauticsal Research
and Saleg Corporation,. A

.Although :Lnternatlonal tension f‘:.rst became acute
as a. result of* Ital:t.an a.ggress:.on aga.lnst A'byss:.n:.a, it had
» been ev:.adent since H:Ltler's rise to’ power that from a long=term
§ po:.n'b of v:.ew Germany was the enemy most to 'be feareds Devel=
‘0pments in the Med:.terranean and- on. the marg:.ns of Abyss:.n:.a
a.nd Italian Eest Afr:.ca brought to the fore the value of
photograph:.c ‘r'ecoz‘xlr;alséance 8s a source .of :Lntelllgence but
1t was in ‘thg course of pla_nnlng for war agaz.ns’c Germany that
its 'full nece:.ésity became manifes’t-. ‘When on October 9’ch 193k,
the ChlEfS of S‘caff instructed the Joint Planners to prepare
plans for war with Germeny in five years' time, they in effect
set in ;novtion mechinery which rquired the sccunulation of
ac;:urate end detailed information, not only about military‘
1nsta11at10ns, but also ‘about the whole fleld of Germa.ny's
~econamic a.ct:.v:n.’cy‘. o |
The :iJnInehse i’v‘i:dehihg of the scope of intelligence ‘
necessary for total war fbe’t:wfveen highly :Lndustrialiséd _commuhi’cies
meking full use of the. air. arm Wes amply recogni_éed in a
report drawn up on Jenuary 'ls:’c, 1936 by-the Deputy Cliefs of
Staff. ' In their report they uréed that the field of intelligence
to be covered in peacé, in pz'd.er to be adequately prepared for
war, had been immeasursbly extended, both by the deéree to which
modern war involves the total resources of a nation and. by "the
vasi.: extension of the zone of operations that has been brought
ebout by the advénce éf aviation"s Accepting the principle that -
alr power Was the ideal weapon for strikihg at the econamic
sources of a hostile powdr, thé report went on to. emphasise the

importance of accurate target intelligence:

/"as
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"As regerds air targets in foreign countries, we
consider that our aim should be to ensure that the
Defence Departments are in possessien of such infor-
nation as will enable our Air Forces to obtain the
maximtm effect on an enemy nation, by means of air
attack against those objectives the destruction or
dislocation of which the Government consider would -
contribute most towards the attainment of the
national an.m."' '

Whereas mn.l:.tary ob,]ectlves in the restrléted sense
could be d.ealt W:Lth adequately by the Defence Depax'bments s
provided theer e‘f“f‘borts wére co=ordinated by an In‘l_:er-Service
Intelligence Committée , industrisl targets involved questions
beyond their competence. Accordingly, it was recommended that

the scope of thé Sub-?Coxmnittee'v on Industrial Intelligence in

- Foreign Countrles, set up in 1929 and provided w:Lth a permanent

C. OIS.
161st
Meeting
C.I.D.
273rd
Meeting

staff in 1931, known as the Industrial Intelligence L,entre s should
be Wldened 'to cover Alr Target Intelligence, The first terms of
reference of the Sub~Committee Wwere recommended to be:
"(a)' To sﬁpei'vise co-ordinated interchange of infor-
‘mation and reports between the Defence Departe
ments and other departments concemcd 1n regard
to;

(13 Industrial Intelligence

(ii Alr Targets In’cell:.gnncegn‘n Foreign Countr:l.és

(v) To. desl with all matters arising out of this
interchange which may requlre Joint discussion;
and

(c). To discuss the significance of the more important

Tt

informations "

AS an outcame of the report a.nd its recommendations,
epproved by the Chiefs of Staff on January 13th end by the
Committee of Imperial Dsfence on January 30th, a special Air
Targets Sub-CmenJ.ttee7l was set up to assemble and grade informes
tion relatlng to German 1ndustry most readily usable by those
engaged in planm.ng the disorganisation of Cexrman econamy in the'

event of war, At the meeting of the Sub~Comittee on
/Decenber

A.M,
Office
Memo, No. 52
of 1936

7( The Jjoint secretaries were colonel FeBeWebb of the Industrial

Intelligence Centre and Squadron Leader G.CeBurgs, who with
another retired off‘:.cer, Group Captain HyLeRellly; DeS.0e,

staffed the section .(A.I. l(b)§) of the Deputy Directorate of
Intelligence in the Air Ministry, indugurated on May 18th,
1936, to prepare the target information needed for plan.m.nga
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December 17th, '1937, held to receive and consider the revision
of their Paper campleted by the joint seCretaries on December
1lst ,' 1937 s it wae agreed" that the collection of relevant infor—

mat:Lon should cont:n.nue w:.thout :Lntem:.ss:Lonx and that the

| Report should be reviewed at’ 1ntervals of six months, or more

frequently if circumstances warranted.

In assembling material the Section depended to some
extent on l:t.a:.son with the Industrn.al Intell:.gence Centre and
the Intell:.gence Sections of the Air M:.n:Lstry, Ad.m:.ralty and
War Office, but more direct methods were also employeds
Squadron Leader Bui‘ge tfavelled extensively in Ge.x;m:any and

collected the meps and photogre,phs which were for a time still

 reedily fortheaming, while Captain Paure undertook liaison with

the Dewxddme Bureau de 1'Armee de 1'Air. It was through this
Prench lieison that the Air Ministry btained its first up=to=
date air-photographs ‘of German territory, other than those
secured through orainai'y canmercial cha.pnels. : | After lapsing in
1928/9, the French feewneq photogx;aphic sorties over German
territory in the summer of 1936 From the photographs in the

dossiers prepared by the Deuxidme Bureau and handed. over to the

" Alr Ministry, it is.possible to form a clear picture.of the

scope of this French reconna:Lssance, wh:.ch quite evidently

reflected a purely defens:Lve outlook, 3nply1ng the subserv:l.ence

of air-power to military operations, in a manner seen to be out-

of-date -by Genere.l Smuts as long ago as 1917, The French were -
primarily interested in the Siegfried Line and in the approaches
to their own Meginot L:'Lne, partiowlarly in the vulnersble zone
between the Moselle and the Rh:l.ne ’ e.nd in the areas where German
armies might be expected to concentrate for turning movements
through the Low Countr:Les or through Sw:.tzerland and, the Belfort ‘.

/Gap

Accord:.ngly, the Bteff of "4il. l(b) was increased by the
addition of two retirved officers N Captains DeMoFaure and
WeheTe Synge.

P
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Gaps Thus, the zone of photography, wh:.le it extended from
Nord.horn, Rhelne and Wesel :Ln the North to Beasle 1n the South,

reached in depth only to I\Lunster and Hamm, the Black Forest the

' upper reaches of the Rha.ne and the Danube and the shores of Lake

' Consta.nce R w:.th 5poradn.c penetra.t:.ons as far East as the Munich .

Plans
WeAel5

area. On the other hand, the French photographs provided target
data useful for plann::.ng offensive a:.r operations by the air- ‘
craf't of restr:.cted range then ava:.lable, such a9 attacks on
German 1ndustr1a1 resources’ and the mining of the Rhine, Bu¥
the most J.mportant result of ln.a:.son with the Deux:.eme Bureau
was. that it led 'the British Secret Intel,ligenc_:e_ Service to teke

an active interest in photographic reconnaissance on its own

.

- accounts As the international crisis deepened, so the normal

channels for obtaining the information needed to.pin~point
targets dried upse In the most vitall\sense the onrush of war

impelled those responsible for obtaining detailed information

~ about potentiel targets in German territory to enlist the ald of

eir=phot ogra.phy.

Ay

Through his deslings with the Deuxieme Bureau, Wing

‘Commander F,W. Winterbotham, head of the section of the Deputy

Directorate of. Intelligence concerned with secret air liaison,
became interested in photographic recomnnaissance as a source of
intelligence about the defence system of Western Germany. The
French, on their side, were anxious to exten& their serial
esplonage, 'Wi’oh a view to obtaining a suitable foreign‘ agent,
the Deuxidme Bureau approsched Mre A.J.Miranda Jr. of the

American Armament Corporation, The scheme appealed to an old

~associate of Miranda! s., Mr..F. Sidncy Cotton, an Australisn and a

pilot of the war 1911;.—18. '.fhrough ‘Mr. Paul Kos{:er', an egent -of

" the Seofreﬁ Intelln.gence Serv::.ce, who was at the _same t:Lme

| . Europea.n representat:.ve of the Amer:.ca.n Armament Corpora.tn.on,

.~Mr. COtton was introduced in November 1938 to W:.ng COnmander

/W:.nte rbothame
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Winterbotham, I'n‘this wey began an association destined vto
play a vital pert in the origin of the later Photographic
Rec;onna.issan;:e Units of the Royal Air Force, Cottcn was keen
to help, Two American Lockheed XII aircraft were ordered
through the agency of Bpiti‘éh Alrways L:imifed_, one for the
British Secret Ihtelligenc; Service and .one f'orA‘the Frenche A
private é@w, known as the Aeronautical Reéearc};and Sales
Corparation, Was‘foim‘c_ied to cover operations, A co-pilot was
secured, in the person of Flying Officer .R..H.Ni..ven.x On
February 15th the first Lockheed (G=AFKR) Wwas taken for a trial
flignt ab Soﬁthaznpton, and on the. following dey it was flom to
Heston, the Gox'_por;ation's English basé. - Theé latter half of
Pebruary and March were spent working :.n thé machine with Cotton
and Niven as co-pilots, at first locally, but dﬁi‘ing'March

including a number of flights to France.

(ii) Reconneissance of Western Germany from French bases d

Operations began from Toussus Le Noble near Paris,
where Cotton and Niven arrived 1n the original Lockheed (G-AFKR)
on March 25th, After a few days spent in local flights from |
Toussus, the first sér‘bie wa.é flown on the 30th of March, During
a flight of 4 hours a.nd 5 minutes, which ended at Nancy, photo-
gréphs wore smecured of the area Krefeld, Hemm, Munster and the
Dutch frontier, cover- of which ﬁas requir_ed for’ .the implementing'
of the plen for "Attack on ra:l.l and road _éoxmnunic;ations in

Western Germany in a concentration period, ’x, - Sorties on
' /April

xﬁ‘lying_'ovfficer Niven's trensference from the Royel Air Force.to
the Reserve of Officers became effective as from February lst,-
1939 ' ’ ‘

7‘.Details -of the pre-war Secret Intelligence Service sorties have
been reconstructed from Flying Officer Niven's Flying Log
(appendices V, VI); from photographs in the C.I.U. Library, and
from photographs and plots kindly hended over by G/C. Winter-
bothem of A«I.1(c), For specimen plots and photographs, see
AaHe B« folder,

¥The value of air photographs of vulnerable points in the German
cammunication system was stressed during discussions on this
plen in the early summer of 1939, (S/1359/6A and 11B).
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April ls‘b and 7th were directed to the Black Forest and Wurttemburg,
.evidently to supplemen'b photographs prev:.ously o'b‘ba:med by the
Appendix  French ox key poq.pts in the area of concentration of an enemy
T ppeparing to break i;to,I}f;fg.oce 'Qy way of .;che Belfort Gap. ’__The'

last of the Secret Intelligence Service soxrties over Germen -

- territory from French bases was flown on April 9th: after

14

photograph;i;ng the southern and eastern outskirts of Karlsmhe‘_;?
Cotton and Niven headed nor’ch up the rallwey through,Bmohsai

"co He:.delberg, ‘thence down the Neckar to Mannhcim, north-west
of which they 1oopod back across Im.dw:.gshafan and Heldelberg,

' up the Neckar to beyond Ebera.ch then north-west to the Rhine,
down again to Mannheim and south—.veﬂt to the I‘renc"l f‘ront:.er by
way of Neustadt and Pirmasens, As these sorties were flown at
approximately 5,000 me and the Frenoh camera }_J.gegiv“lnacl a foc_:al
1ené;th of 30 cmé.f,_ the: photogra.phs obtained ‘v\:rere_of a scale of
about 1/16,700, A number. of them wexj_o used to illustrate the
;sargot dossiers later suppl:i‘.ed ‘py the Dauxi@ne::Bupeag to the
Adr Ministry, | - | o | |

(1i1) Reconaissanée of Italian possessions in the
Mediterrazican and Red Sca Arcas.

Verticg_l pho’co,gTapby of key_ Ital:.an possé.ssions in the
) Mecl:.terranean and Red Sea a,ccas began w:.th a s:.nrfle sortie over
: Appendix , Trn.polltan;_t.‘af_‘ la ter in the month oL li.PI:ll. The orlo':.nal Lockheed
T XiThA (G :.FI\R) was used, :f‘:l.tted with a I‘renca cameras I.eamg |
’I.‘ou.ssu_s at 06,10 hours on the 18th,.Ba.st1a was reached by 1le50
hours ofter breaking the journey for breakfast at Orangs. On the
: 20th the orossing was made to ‘Tu.nis, where final arrangements were
made. The sortie was 'flown.between 09.20 anc. 15.00 hours on
April 25th. So as to lessen the chances of" arous:mg undug -
suspicion, an approach_ wa.s ma.de‘_from the north. S’crlk:l_ng the
. ooast some. six or -seven. miles; due east of Tripoli at a height
of 5,800 me,. Go’cton photographed the ooautal strip almost

/ continuously
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port-of Tripoli é:nd out into the I»{cditcrrahcanbimmcdi‘atcly

- %o Malta by Cotton and Niven, lcaving Heston at 09430 and

. .

continuously to the fronticr of Tunisia wherc he doublcd

back with his cemcra still working, to a point some miles

short of Tripoli;. here he ;iooi)ed southwards to takc in

Castel Béni-to acrodrome, finally 'swinging‘ back across the

short of hd.s point of cntry, Thc sortic lastod :L.n all
allow:mg for the dctour into thc Mcd.:.’ccrrancan, for 5 hours,

L0 mins, On the 27'bh tho Lockhccd retumed to Toussus

. bringing back 282 overlapping photographs of cxcellent quality

of a scalc of approximatcly 1/20,000. In addition %o the
ports of Tripoli and Zuara, five airficlds (Pisidia, Zuara,
Sorrﬂan, Trippli/ﬁallaha and Caétol'Benito) Wwere covered,
together with a number of gun positiﬁns and road and ra.ii
cbmmunicafions‘._ ‘On the rcfui'n, the Ioclkhced was handed over
to "thé French by previous arrang'cr'ncn'[: being sﬁbscqucntly
uscd by them for pho‘bographmc m:.ss:Lons to Spcz:.a. (28.6 397,
Sardinia (8,8439 and 15.8 39) and S:.c:n.ly.

During May two more Lockheods bocame ready for uscs

One of these (GmAFPH).was flown from Southampton to Buc on

May 20th and handed over to the ﬁfehdh.‘ The other (G-AFTL)

was flown to Heston on May llth where 1t was prepared for a
more ambitious series of reconna:l.ssan.ws over Italian ter‘ri‘bory.
A pair of standazfd sefvicc 1?;24 céxhefas with 5" lenses was
fitted in an improvised frame, onc vertical, he other inclined

at an angle of L0° from the vc‘r“bical in suoh g way as to give

.a slight overlap, Thus it was poss:.ble to photog: aph a strip

approximately 11 m:Lles in width, when fly:.ng at a height of
21,000 fcete By the middle of June all Preparations were come

plete, and on the 1lith the chicheed (G—A.FTL) was flown direct

arriving at 16,40 hours. In Malta, confact was made with.
Flying Officer M,V. longbottom, who had taken an active part

/in
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in the aetivities of No, 202 Flying Boat Squadron, described
earlier in tnis na.rra.t:n.ve » a.nd had thereby developed the keenest
1nterest in the p0551b111tles of photographic reconnalssanoe.
Although only able to assist personally in the. first of the _

serigs of sortlesvmade on this expedition, Longbottom tous made

“his first contact with colleagues who were later to succeed as

a team in putting thelPhotographic Development Unit of the

Royal Air Force on its foat, As full detdils of the flights,

" together with the areas photogrephed, are given in Appendix VIII,

it will be suffiocient here to indicate the character of the

achigvement and to emphagise how effeotivs a demonstration it

' must have afforded of the value of photographic reconnaissance

for securing intelligence about enemy activity and installations

even in the most remote areas, Within ten daysf(June 15th =

'.2hth) a 51ngle aircraft, piloted by a supposedly wealthy

Lngllshman w1th a taste for desert ruins, was able to secure
photographs of key points in most of the argas of the Italian
Impire, which during the. past few years had been exarcising the

British and French naval and air staffs - viz. Sicily, theé

o ﬁodooanese, Efitraa,{the Red Sea Islands,.Italiah;éomaiiiand,
~and Cyrenalca. It is a strikinﬁ fact that in neafiy overy case

" the Secret Intell:.gence Service was re—-photograph:l.nf' vertlcally

"::localltles prev1ous1y covered obllquﬁly by Royal Adr force

E"machlnes flylnr dlscreetly beyond the 51x-m¢1e 11m1t' only the

anvle of photography was modified as the need for 1nformat1an

grew more insistent.
. )

(1v) Reconnaissance of HorthéWest Germany from,Brlt sh

bases

As war loomad oloser 1t beoame ﬁnperatlve to obtain

. as much 1nformat10n as 00351blo about the enemy soaboard nearest

Britain.- Consegquently the final series of Secret Intelllgenoe

Service reconnaissanoces prior to. the outbreak-of war was -

/devoted
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devoted to the coastal regions of north-western Germany. To

provide a pretext for redonnaiSsénce, Cotton chose this period

to develop business discussions between a photographic fim

with which he was associated and interests in Berlin, By
developing & northward arc on the jourhey from Heston to Berlin
it was found possible to reconnoitre certain areas'visually

without arousing suspicion, Flights were made o and fram

Berlin in the Lockheed (G-APIL) on July 26th/27th and July 28th/

31ste = The first photographs were taken on August 12th or 13th,#
when Cotton and Niven co-pijoted the Lockheed on a flight of 6
hours and 10 minutes, to the neighbourhood of Wilhelmshaven,

Photographs were seoured of airfields under construction at

- Ristringham and, on the return Journey, of the whole series of

East Frisian Islands from Wangeroog to Bérkmn.

The climax to the pre-war Seoret I;Eltelligence Service
flights came at the end of August. Further flights to Berlin
were made in the Lockheed on August 17th/19th and 22nd/24th. On

the 28th Niven secured photographs of Wilhelmshaven and Schillig

- Roads from the Besohcraft and on the following day he and Cotton

GOfpi]oted the Iockheed and -secured additional pictures, It was
from ‘these that'thé Admiralty Were“fifst appraised of the come
position of the German naval force:cioéest to our shores. An
entry in the Daily Report of the 0,1,C. Admiralty for August 30th

1939 based on the interpretation of photographs shows the naval

foroe in the Jade immediately off the port to have comprised:

1 SCHARNHORST class ~

1 Ammoured ship =

1 Cruiser EMDEN

1 Yacht GRILIE  #¢ '

2 Destroyers ; /(v)

# There is a slight uwncertainty as to the exact date, Some of
the prints recovered from S$,I,8, were dated August 12th 1939,
while Nivents log gives the following day,

E Tt ig probable that the armoured ship was in fact the SCHEER;

an excellent close-up of which was obtained on September Lth,
by one of the Blenheims which attacked her on the Schillig Roads,

¢ The GRILIE was, of course, the Fuhrerts yacht, which later in
the war. saw service in far northern waters,

)
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(v) The_ Longbottom Memorandum
Meanwhilé F/0 Iongbottom, who had returned home on
leave at the end of June, was temporarily attached fo Alr
Ministry with the interpretation of the photographs secured in
the Mbditerraneaﬁ and Fast African sorties. Dgring this period
and in a spell of leave which fbllowed Longbottom saw much of
Cotton and Niven and with them discussed ways and means of
continuing 1ong range photographic reconnaissance in the gvent
-of hostilitiew, Before being recalled to his sqﬁadron in Malta
at the end of August, Iongbottom found time to formulate the
ideas whioh crystallised from theés discussions in a Memorandum
on "Photographic. recomaissance of enemy territory in War'.
Appendix The interest of this docﬁment, a copy of whioh.is appended, 1s
H that it'f;recasts the main outlines of the developmenfs which led
ultimately to the Photographic Reconnaissance Unit. Appreciating'
the importance that long distance reconnalssance was likely to
play in time of war, ths memorandum foresaw the difficulties
likely to be'anéountered by using the methods that sufficed in
the war of 1914=18 and were still to a large extent standard in
the Royal Air Forece in 1939 In his memorandum Iongbottom arguéd;
as events proved corractly, that to seoure photographs degp in
enemy territory and bring them securely back to base\under war
conditions, it would be necessary to use a small machine stripped
of -armament and relying for safety entirely om its height,  '
gpeed and relative iﬁvisibility. The suggestion that.Spitfires
‘sultably cléaneq'qp and camouflaged pale blue, should be used
for stratospheric pho tographic reconnaissance appears to have

been formulated for the first time in this memorandum.
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5.  IHE EVOIUTION OF ATR MINISTRY POLICY; 1936~1939,

As has already been shown, the logic of events in ths
Msditerranean ‘and nearer home ‘1,_19.(_1 first impelled ‘bhé Royal Air
Porce to talre oblique photographs of Italian territory, and then
induced the Secret Service to adopt unorthodox methods o seoure
vertical photographs of parts of Gexmany, One effect of these
activities was not onlyv to emphasise ‘the possibilities of airw
Photography as a means of gaining intelligenoe’, a If.es‘son whioh
had already been learnt fo a limited extent in the war of
1914~18, but in part:’_Lcular to bring home to the Air Ministry the
humiliating facts that:

(i) the Royal Air Force was unprovided with the organisé.-—
tion or trained pérsonnel required to extract
intelligence from the photdgra,phs taken by its owmn
squadrons, and |

(1) even the standard of exeoutlon in the taking of
photographs for intelligence purposes left much to be
desireds .. - §

Both these defects were eé.rly appreciated by Bomber

Command, the success of whose operations in war would d;pend to
8 large degres on adequate alr recomnaissance -and intelligence,

.-and it vas. the pleas of successive Commanders=-in=Chief, Which,_
reinfaorced by the practical lessopg from the Medi’cerranean,
caused the Alr Ministry to take action, albeit halting and
bela'.te'z'd'..“BombeAr Command made their fii'st représgnta'bions on
basic photogravhic training, |

AJM. On October 29th 1936 Air Chief Marshal Sir J.M,Steel

8/39659/ . :
Ly wrote to the Secretary of State for Air expressing dissatisfaction

with the existing "orgénisation for the control of photographic
policy". In particular he stressed the need for a more cleafl,y
defined policy for photographic training, which, he said, "has

to a large extent bae;i crowded out" of "the general syllabus

/of



5/39659/ -
1

s/g9652/

146,
of servics training”; dn addition he called for a more rapid
development in photographic'£eéﬁﬁiéue and more operafional
development particularly "in connection with the bombing
offensive", Sumning up he ﬁent on to state thet "a more foroge
ful and progressive policy" could not be expected until.
"photography has beén_madg a whole time céncern of an individual
or Section of the Air Staff at the Air Ministry. Only in this

way can operational requirements, training poliocy, and technical

development be propérly related and given that impetus which is

essential to progress, and I would strongly recommend soms
reorgenisation in this respoot', -
Follawing this plea Prom Bomber Command, the

Director of Organisation at the Air Ministry "ralsed the whole

quéstion of .future photographic policy of the R.A.F,". 4s an

immediate outcome the Director of TrainingAproposed that a
specidlist photographic post should b; eétablished in his
direotorate coﬁparable w;th those already existing for armament
and navigation. The Deputy Chief of Air Staff in an important
policy minute dated January 25th lSj?{sfated "we must regard
the development of long range photOgraphy as highlyvimpoftaht
and adcord it a high degreé of priority in research, develop=
ment and treining". The post in the Directorate of Training
was duly established and £illed as from February 22nd 1937 by
Squadron Leader G.S,Shaw,

One of Squadron ILeader Shaw's first tasks was to

esteblish contact with the-photographic specialist offlcers

at oommands and groups, On April 16th 3937 he presided over a
oanference held at the Air Ministry, attended by command and
group photographic officers, other than those serving overseas,
together with representatives ffom the Air Ministry Directorate
of Research, the School of Photography and>the Ro&al Airoraft
Establishment. To Jjudge fram the minutes;'thc procecdings of

‘ /this
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this oonferénce rarely transcended the level of administrative

and technical detall, but in the oourss of a concluding.state=

- ment the Commandant of the School of Photography (Wingf‘Comander :

Ce Porri) mads the significant observation: that o Tooking
back, ”'he' felt that service photography was-at present no.
bettéi‘, if as good ag it iva.s at the end of the war', The
Depu’c,f Director of Training summed up the impression created by
the conference in the followlng minuta:-

"We held a conference of Command and Group photographic
officers on the 16th April, 1937. It is apparent
that at present in Commands there is very little
knowledge and no clear rea.l::.sat:.on of the photographic
requirements in wal. .
All war experience, both during 19114.-18 and in
operations overseas since, has proved that ohe of
the first and one of the most urgen‘b requirements on
the outbreak. of hostilities is air- photography.
It is very apparent fram the small amount of photow=
graphy undertaken and the comparatively poor results
frequently obtained during the last 10 years that a
more .vigorous policy is urgently needed if the Air
Staff and flying orews are ‘to be supplied with the
air photographs which they will undoubtedly require
in war conditions, We suggsst therefore, that some
amplification of the Air Staff requirements as laid
- down in minute 3 by the D,C.A.S. is desirable and
that the policy as applied to the various types of
unit, e.g. general recommaissance, flying boat,
army oco-operation etc, should be defined in this
file and a sultable letter setting out this poliocy
addressed to all Commands",” ' ‘

The role of photographic recomaissance as a source '

of opcra.fional-: intelligence in war was one which came to the

Porc during the latter pai‘t of 1937 when the Air Staff was

engaged on dbﬁsidering detailed plans fbr the Western Plan,

As one method of ventilating the subjcet, a draft memorandum

on "Photographic Tasks for whioh squadrons of the Royal Air

Foree arc to be traincd" was prepared by the Alr Council and
sent out %o all Commands on ‘September 22nd 1937, inviting
comment, Having tested the rcactions of the various commands,

ainong which Bomber Command was the only one to offer much

~ construotive oritloism, the Alir Staff issued its general

4

Qohclusions" in March 1938 in the form of Air Staff Memorandum

/N°058:
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No. 58, a document which, in amplifying thcapolicy_minutc of
the Deputy Chief 6f Air Staff of January 25%h 1937, marks the

most important turning point in the development of photographic

. reeennsissarice duriig the preswar period.

" To begin with it reccogniscd that the operational uses °

of air photography in the Royal Air Forcs rclated to the

" . provision: of information fpr.cach of tho threc services, as well

as meeting merely survey requirements, and established the

principle that the main use of air phptogréphy in war was thatA.'

Cof prqﬁ;ding intelligence for cach of the fighting services, air

and sca, as well as land, As for the air, it laid down that:

"The gencral strategy of the ‘air ceampaign, and also
the tactics to be adopted by our own units, will be
- considerably influenced by information reccived
from various sourccs as to the enemy's plans. Much
information In this connection may be obtained from
a study of air photographs of his naval, military,
alr foree, industrial or -other organisation, and of
important changes, actual or potential therein.

Por such purposes continuous photographic reconn-
alssances may bc reguired in order to detect changes
of cnemy intention or dGVelopment of encmy plans,"

For bomblng operatlons, in partlcular, it recognised that
photographs taken prior to a raid Wpuld;be valuable for briefing
pilots, that those taken by the raiding aircraft at the time of

the expldsion of the bombs would he}pf"to check the objective

‘bombed, the accuracy.of the bombing, and also to assist in

assessing the damage done", and that photogrephs obtained after
the attack would reveal "how severely a particular objective
has been damaged", It thus confirmed the experience of Bomber
Command communicated to the Air Ministry by Air Chief Marshal ,
Sir Edgar Ludlow-Hewitt, Air'foicérlCommandihg-in—chief, in a
Jetter dated January 7th 1938, to the effect that:

: "It was most evident during the operational exercise |
which was recently held in this Command how gxceed=
ingly valuable and essential photography will be in
war in order to obtain the required information of
the results of raids, and of enemy activities, so
as to enable the Bomber Commander to direct opara=
tions, Owing to the speed of modern aireraft and .
the height at which it may be ncocssary to fly,
visual observation will be of comparatively little
value . "

%
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In addition it was made clcar that photographic
reconnaissance was required "in order to supply informatioh,
mainly to thc Army Commend, of the cncmy's tactical dispositioﬁs,
roar organisation, transportation and supply systems, and for
rcoording the rcsults of opcrations", as well as "to supply
information of cnemy harbours, docks, naval bascs and coastlines,
and to confimm observers! re¢ports of surfacc craft ar submarines..."

While it was recognised that for the purpose of‘

operations overscas survcy‘flights might have to be formed "for

-the express purposc of supplying survey photogrgphs of any arca

. over which the Army may be required to operate", it was clearly

envisaged that photographic intelligence for the threc scrvices
vias to be undertaken by %Hé Royal Aig Forece, Thus deménds for
air photographs were nonnaily’to be initiated by cither the
Operations or Intelligence Branch of the Air 3taff, rcsponsibi- -
ity for coordinating these devolvihg on the former. Morcover,
a radical ncw depaﬁture was made in the assumption that the

Royal Air Force would itsclf interpret its owm air Photographs,

‘& function previously left to the Army: the Memorandum roundly

declared fhaf "the responsibilityAfor the in?e;pretation of air
Photographs eceses rests gntireiy witp.thc Intelligence B;anch
of the (Air) Staff", - | _

In his first rcplyi(Novcmﬁqr 23rd, 1937) to the
draft memorandum Sir Edgar.Ludlow-waitt had stressed that:

"As photography will of nccessity provide a very large
proportion of the available information conccrning
the cnemy, the photographic work of thc squadrons
shovld bc under the dircetion of the Inmtelligence
Organisation, and to this cnd it is hopecd that it
will soon be possible to provide Station Intelligence
Officcers® to dircot the peace time training required,"

/In

The importance of developing an intclligence organisation in
Bombexr Command bclow the level of Headquartcrs had alroady
been. emphasised at the Conferencc on the Preparation of
Detailed Plans for the Western Plan held,on October lst,
(8/41432/26B, Minutcs LeW.l, (VII)).
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In hig letter of'January 7th he emphasised "that
the vital qugstion of trainipg sufficient_Intclligenoe
Officers in peace to undcr:’_cake photographic interpretation
should be taken up at once to ensure - that full value may
be obtained from all photographs that it is found“possible
to obtain under war conditions,"

' In view of the represcntations of  the Commander=ine

Chief, Bomber Command, it was only to be expected that,

while rescrving detailed interpretation to the Intelligence .

Staff, responsibility "for the preliminary examination,
plotting and annotation of- prints" should be laid on
Station Intelligence Officers, who fo.ﬁmd an essential
link between aircrews and staff,

To implement the new pollic‘;y avsp‘ecial seotion

was oreated in March 1938 in the Directorate of

- Intelligence %o further the application of air-photography

5/45629/M.B

to intelligence. Prior %o the outbreak of war the section
was staffed by a single offj.cex" s the flrst occul;;.nt being
S/Ls HeGe Wheeler, a fbrme;c_ instructor at the School of
Photography, lately returned from a tour of duty as
Photographic specialist in India, S/L. W&meeler's most
pressin_g’_task was the training of t.l.'lc”St_ation Intelligence
Offiéérs in the elt_alnents of photog;'aphio interpretation,

It gust be remembered thai_;l intprpretation héd
hitherto remained a close preAsej:'ve. of the army and it is of
intergst to note how Air Ministry policy broke down the
monopolys  Already, since the summer of 1937, CapteTeBeLe
Churchill, the Army Instructor at the School of Photography,
had been engaged, by arrangement with the Direcvtorba'be of
Training, in the assembling of matérial on the "uses to
which a.n.r' photographs may be applied in ofdor’ to satisfy

| /the
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 the requirements of the inteclligence branch of the ‘Air

Staff!, material which was to'serve in duc course as the

'ba31s of 1nstructlon for Ro;al Air Force officers, and

| whlch was ultlmately 1ssued in March 1939 as Alr '

Publlcatlon 1356, The first Royal Air Force officers

to reoclvo 1nstructlon in the 1nterpretatlon of Al

'photographs were four senior 1nte111gence offlcers from

Bomber Command, who attended a'sﬁecial coursc between

January 24th snd February 5th 1938,  In June 1938 the

.;;first_three—weeks course for Station Intelligence O0fficers
. was hold, to be followed by others in September, 1938,

e January, January/Fébruary, ahd March 1939,

Althbugh héld at the Royal Air Force School of

-Photography under Air Mlnlstry ausploes, ‘the lectures were

1nev1tab1y given malnly by army officers and the instruction
was basically mllltafy in character, Thus, airfields,
indgstrial plants and déoks Wefe treated 4as fcatﬁres of
reér areas on a parity With‘army depots and beses and ;ines

of conmunication, insteaa of as primary targets of the air

arm, whlle shlpplng seems very *argely to have been ignored.

Again, a large proportlon of the instruction was concerned

. with the interpretation of artillery, camouflage and the

details of forward arcas, trenches, tracks, wire, cables and

all the paraphcrnulla of positional warfarce In a word, the

1nstruotlon, whlch characterlstlcally enough was illustrated

.almost exclu31vely by photographs of the Western Front in

the war of l914~18,2rclated to Aty Comoperation rather than

to the long distance opcrations by Bomber Command, Moreover,

. not only was the instruction out of date from a Royal Air.

Force point of view, but the pupils were mainly retired army

/Jofficers



BC/Se 204413/
20A

M,. Bs -

CeDel132

526
officers wnsuited by age and expcrience for pioneering
novel iethods- under oondltlons for whloh there was no
adequate p;ce_ced,ent. Nevertheloss the - 'l:ra:.m.ncT of a-
rclatively -large number of_lntclllgencc officers in.
phofographig intenprctatien mgrked a big'advaﬂce-énd
military:interpretation moade an excellent groundiﬂg.
| .. The next step wﬁs to supplement this
prelimina-ry draining by feunilierising all concerned with
the types of target with which thé Royal .Air Force Wouid_,

be préoccupied in the oourse of long range operations,

Y

- With this 1n.m1nd pﬂper‘W%s propared at Alr Mlnlstry

and ea¥ly in Mbroh, 1939, clrculated throughout-Bomber'
Command , whloh set out the prlnclpal types of ‘industrial

target - 011 rbflnerles, pOWer—plants, iron ‘and stéel= *

- plants, and the like = dctalled thelr most vulnereble

' p01nts and indicated the probwble effects of" dqmege, A

\

further step was to set squmdronb of Bonber Oomnqnd 1o

‘work photographing verious types of 1ndustr1al installation

©in this country from lists of examples cérefully prepared

in the Air Ministry. It was erraﬁged that photographs

should be taken both vertically and from oblique anglos,

- as well as at varylng altitudes, so as to give maximum

- practice in recognlt;op, And here 1t mey be emphasised

that . elrcrews were ooncerned as much as 1ntelligence offigers,,

sl

The scheme was designed as much to give practice to airorews

in" the speedy recognitipn of industrial targets as to train

- intelligence officers in briefing and interrogation and in

the preliminary assessment from photographs of the success

of doylight bombing attacks. In addition a manual was prepared

"to assist those offloers whose duty 1t is to 1nterpret air

photogrephs in the recognltlon of potentlal bombing targets"s

/In
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In this speoial attontion was paid to those industrial
targets, which the carlier publication had so largely
ignored, . The distribution of fhis firsf manual of
photographic'intérprotqtion, designed by and for the use
of the Royal Air quce; was cbmplctcd early in July, 1939.
As o further method of mainteining and stimilating interest
d'series'of visits Was medc to Groups and Stations during
the summer to confer with the intelligence officers,
who in the event of war would be most closcly concerneds

It was, of coursﬁ, fecognised that air
photographs of enemy targets would mainly have to be.
obtained after the outbreak of hosiilities. The only
sources avallable iﬁ'péace werc the commerpial agencies,
systematically'combed.fy the AiI'Ministry Target Section,

and irregular sorties flown by the French and British

Secret Services. Once hostilitics begen, the task of

. securing photographs over cneny territory would obv1ously

foll on the Royal A;r Force, Thls rcqulrement had always
been appreciated in'theory;_ it wes fgr this reason that
Lord Trenchard had recognised air=photography as one of

the !primary necassities" for which the Royal Air Foroe
should be trained.' During the years of peace stereotyped
training in the eleéments of air-photography had been given
in the sguadrons and tqking air-photographs was recognised
as one of: the many functlons of the slleround flying mon.
That alrnphotography was regarded as one of the gencrallsed
functions of the Royal Air Force was one cause of its
comparative backwardness: :1afée éxpenditure must have been
incurred over the years in purcha31ng and mainteining
quhntltles of" photographlc ‘equipment and training and
maintaining technical photographic. personnel on the |

/squadrons
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" squadrons, with comperatively smell return when the

emergoncy cac, Thé lack of an’'edequate policy govern-
ing air-photogrephy, of which Air Chief Mershal JoM. Steel

complained in October, 1936, was of course due to the

purely exccutive role’to which,; as part of the legacy of

" the war of 1914#18,'fhc'Aif Forcc had been assigned in -

rclation to thtographic Ihﬁéliigence, o
Then'Cinderella' position of air-photography
was clearly rofléeted at the centre, Prior to the

institution of o post in the Directorate of Training, in

TFebruary, 1937, as o ‘dircct corsequence of Air Chicf

Marshal Stecl's intervention, the only Air Ministry

pbsté concerned with ailr-photography had ‘been those

" doaling with the technical development of cameras and

with their issue as'itemsldf equipment. Not until March,
19385 was thére a single. officer concerned with the

application of air-photography to Intelligence. As a

: réSﬁlt,'although‘large numbers of cameras were fitted in

siroraft, and large numbers of flyingemen were sble to

talkc photopraphs from the air, there was no central dircction

to ensurc that the trainihg, equipment and organisation

werc such os was calculated to give the bost results under
operational conditions. * Indeed, there is little evidence

of ényﬁvory SeriousithOught being given to the operational

:prbblbnﬂ With a fewinotable exceptions, when for practical

rcosons the operationsl problems had to be faced, as with
202 Flying-Boat'Sqﬁadron in the Mediterranean during 1937/9,
air=photogrophy had remained a merc matter of routine, to

which lip-service was paid in official papers, but sbout which

1ittle was dones

Evidenoc of tho lack of policy regarding the means

" whereby the photographs, the importance of which was by then

/generally
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gchcrs.lly conceded y could be obtained in time of war cen
be ‘:E‘puhd ‘in"the' 'An'nual'Rc’por’t on the Precscent State of

Bomber Command and its Readiness for War! submitted to

_the Air Ministry inMarch, 1939, - Air Chief Mershal Sir

Edgar Ludlow Hewitt, appreciating "that ‘after the war has
gtorted, the mein source 6f our infox'rnatién. regerding our
objectives will b the units themselvés™, went on to
cmphé.sis‘o the mecessity of facing "the full implicetions

of this fact. Aé the sueccss of.the bombing offensivrg ;will.v-‘

noeessarily depend upon the sccurscy and completencss of the

" information obtained by photogrephs and reconnaissances, the

Comend must beé adequately eqﬁipped‘a“nd ti‘ained in this
respect, .l At pi‘éson‘b » relisnee -must be placed on the actual
boubing missioh to obtain the information snd photographs

required. It is undegirable, however, to detain the mission

- for one moment longer over cnemy Gountry then is necessary

to corry out its primery task of bom’bing. . The photographic
equipmen;b' should therefore be desi'ghed to obtain satisfactory
results during the’ actual run~up on the target up to the time
when the ‘t;ombs are released a.nd ‘the siroraft turns away. This
v«f:‘Lii‘be some distence up to 1% miles short of the targets

Théré “ig olso the question as to who should be responsible

for taking the photographs,. These, and other similar problens,

will I hope be thoroughly investigated during the current

- seasone 80 long, however, as we have to depend only upon the

heavy bombing missions to obtain our informefion and - .

v phbtogréphs, Wwe ocmmot expect the best results, which will

only be obtainable when we have aircraft suited for special

recormeissance missions which would normally be combined

- with harassing bombinge"

/From
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From the tcrms of his Repdrt it is evident thet

the Commandcr=in=Chief despaired of convinecing the Air

 Ministry of thé neccssity for providing speed bombers for

- the cormbined purposes of roconnaissance and harassing

attack, a course which he had becn advocating over o
period of cightecn monthse It moy be observed that in
his rcply datcd January 7th, 1938, to the draft of the

Adr Staff Memorandun No 58, Air Chief Marshal Sir Iudlow

Hewitt had expressed the view that "in the absenco of

special long range reconnalssoncc aircraft! recommaissanco
photogravhy would_havé to be‘éhrried out by "special
‘bozbor aircraft ,...;; détailcd for this irportant work

in addition to the norﬁai'photogfaphic dutics which will
be required of ai%créft ép%ually forming part of raiding
ﬁormations?. It is not clear whether the "spceilal bomber
aircraft! in this pgssage"wéfc normgl bombers detached for
speciol missions or bombers of a spccial charactcr, such as
were envisgged in the Reporf. If the latter was intended,
then "thcigpccial long range rcconnaissancce aircraft" must

have becn regarded as an additional requircment over and

~above the "speed borber's In any chse it is clear that it

was apprcciated at Bomber Command that spcoial measurés‘would

- have to be uﬁdertakcn if the intelligence photogra@hs required

for the planning of the operations were.to be' secured, other

than on actual raidsti'lf'was,indeea; part of official Royal

Air Force doctrinc that "in order to avoid the necessity of -
omplbying on (long range) missions formations of aircraft strong
enough to overcome opposition, the usual p?actioe should be to
allot single aircraft flying at such an alﬁitude as to minimise
the ohance of hostile interfercnee". 8o far as it went this

was sound enough, but, as was forescen by the Ce=in~Ce of

/Boumber
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Bomber Command, something more than tacticai measures
was needed to cnsure success. Unfortunately,'recognition '
of the requirement for special reconneissance aircraft
was not sufficiently widesprcad to prevail against'the
many other pressing claims for aircraft devclopment dt-ﬁhis.
tine, This wes no doubt due to two leading factorss=

(a) The lack of appreciation of the intelligence; as
opposed to the executive sidé of dir—photography
in the Royal Alr Force, due ultimately to
experience in the war of 1914-18,

(b) The dislike of specialisation, whether of
persornel or machines, bred of the long inter-
war period of financial restrictions,when the air
force had been too small for specialisation to be

practicable,

/6
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6, THE MACHINERY FOR RECONNATSSANCE AT THE OUTBREAK
OF W/R. |

So far és the basic tosk ‘of obtaining air
photographé was concerncd, the position at the outbreak of
war was, broadly spesking, that the normal General
RéconnaiSsénce:éhd Bomber' Squadrons of the Royal Alr Force
were equipped and trained to toke aif—photographs and that
‘photographic sections staffced by personnel trained at the
School of Photogfaphy, Farnborough, Were availablc at
stations to process the Tilms brought home, Technicnl
develbpmen% was in the hands'of the Direétorate of Supply
‘and Research st Air Ministry in conjunction with the
Ex@erimental Station at FParnboroughs The maintcnance and
improvement of photography in the Royal Air Forcc was
supervised from a training aspcct by o sﬁccial gtaff officer
ih tﬁe Difectorate of Training. An important role in
mainteining the efficienby of photographic sections and in
stimylating interest in the squodrons generally was playéd
by the photographic specialists attached to the staffs of
Overseas Commands and at home to Bomber, Coastal and
Training Commands and to Noe. 22 Armiy Co-opcration Groups

On the vital tactical side = the matter of
precisely how, under war conditions, aif—photographs Werc
_going to be secured - ideas werc not in‘ail rcspects clear
cut, At Bonber Command it was cnticipated in Deceriher;
1938, that photogrsphs would have to be handled from the
foilowing éourées:-

(a) Adrcraft on reids - either singly, or in the
Borber A 4 -
Cormand/ ’ cage of formations one for cach sub-flight.

S/20L43/6
Photographs teken on raids would bc desipncd
to confira the location of the target attacked
and the position at which the borbs burst in

relation to the targets : /(v)
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(b) Sortics flown after an atback to assess danage.
(c) Sorties flown for intelligence purposes, including

“the discovery of potcntial targets.

. BC/S. 20443/ An idea of the expected riw:lerical ratio of photographs

13

Bc/s; 20443/
10 -

( A..I. 1(h)).

éc/s, 20443/
554

obtained to satisfy roquirement (c) in relation to (a)

and (b), can be .had fron the os;ti.x:mt.e of approximately
2,500 cxpos'urés per ronth to cover ‘the latter s out of a
total of" approxinately 3,000, - In the case of (a) the -
photographs would necessarily be obtained .by the aircraft

in cormon .operé.tional use, Battles, Blenheins, Wellingtons
and Hampdens, fiying ei‘bher singly or in foxrmation at
normal 0pérationa1 heigh_?ts. In default of special aircraft
similar conditions would presumsbly have to apply to (b) and
(c)e Air-photograpﬁy was still regarded as one of the
functions of all operational aircraft other thon specialised
fighters,

Thanks to repercussions from ahxieties for the
rlef‘ence._of Egypt ond to the foresight of successive Coimanders-
in=Chicf of Borber Cormand, some Erovi'sio.n had been made‘ for
cnabling the Royal alr Force to extract information by
interpreting its’ own photographs. The general function of
cé-ordina’cing air-photogrephy with the requirements of Air
Intelligence was in the hanés of a special section of the
Directorate of Intelligence at Air Ministry, At Bombor Command
the mechinery for handling photographs had been brought to an
advanced stage of developments CT}.le preliminary plotting and
interpreta‘bidn ovf‘ pho‘bographs,was entrusted to the newly
instituted Intelligence Officers at Stations, each of Whom had
been 'Erainca in photographic interpretation at the sschool of
Photogrophy,  Annotated prints and plots were }then to be
passed up by way of Group to Headquarters where further

/interpretation
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interpretation coutd be undertaken by a special Photographic .
Interpretation Section formed during the swuwer of 1939.
. In Mafcb 1939 8ir Ludlow Hewitt had invited

F/Lte PoJeAy Riddell of No, 142 Bouber Squadron, who had

served hin as personal assistent in Indiz and had had

- experience of air-photography with No. 28 Ammy C6-operntion

BC/S. 20443/
55A

Squadropé to organi;g a Photogréphic Interpretation Section
at the Headquarters of Borber Command under'thé Chief
Intellirence Officer. During the summef, working fron
scratch with little assigtance, but wifh a free hand,

S/Ldr, Riddell déviséd ﬁhq organisation and procedure nveded
for the efficieht running of photographic interpretation

in Bomber Coﬁmand in the event of wexr, and on August éBth
an 'Outline of Pr&cedufc' was sent out to all groufs of the
commande A system‘of‘filing end refefence was dévised,
by means of Whiéh incoming photographs could rapidly be
collated with earlier ones 6f the same area and a direct
comparison instituted. To bé'g’in with only British-photographs
were ave;;iabie_ s but, ‘throiighi"iiaison with the Air Ministry
Target Sectiéﬂ,qit:ﬁds fouhd'§05sible graduélly %o asserble
photographs of enemy territory, although on a scale quite
inadequate for the operations envisaged by the various
Westerm.flans. The relations between Borber Commend and
the Directorate of Intelligence were left undefined,
although it can be asswied that the Bomber Commandtsection
was concerned primarily with vhotographs bearing direcctly

on the pin~pointing of taergets and the assessment of attackse

The Air Ministry section, on the other hend, was morc

concerneéd with intelligence of wider application in

strategloal plannings.

/As



NeCohe S (@
folder
70c/1
enc.2é
Dates
17/9/40.

62,

As evonts were to prove, the weekness lay not so

mch in the processing or interpreting of the photographs,

as in their taking. Upder war conditions it was to' be

found. that special~aifcraft werc a neccssity, if adequatec

iphotographs were to be obtained with reasonabie ecohomnye

Although the requirenent for some such aircraft was
appreciated in theory, it wes not 'in practice provideds
The position could not be rore justly stated thah it was

in a minute, addressed by Air Mershal Sir Richard Peck,

to the Deputy Chief of Air Staff, looking back over a *

year's experience in war: "Ouwr pre=war policy was to

~~organise‘for the taking of phofographs by'a large number

of kinds'ofvsquadrong and to process ther: on the station

with a small photbgraphio scction, We provided a

prograrme for the production of a large number of camerass

We_found; however,:ﬁhat for the most part the squadrons

 which we-had'organiséd'to take photographs were ﬁactically

unsble to penetrate to their targets". -
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1. INTRODUCTION

It is symptomatic of the primary role of air
reconnaissapc.e that _t.he first sort,ie of the war of 1'939-
should have bgen one dégigned to secure informatiap_., At
‘;ggc_:n on September 3rd a Blenhein gﬁ 139 Séuadron, Bomber
_'Conﬁnand, .pilot‘e_d:._by Flying-Officer McPherson, took off from
| X‘Mon zWi‘ah a naval obseryer (Commander Thqmpsgn)..and an
alr-gunnor (Cpl. Arfowsmith) to 16cé’cé and photograph the
German warships off Wilhelmshaven. - Within less than five
hours the Blenheiﬁ returnied to base with pictures of
Wilhelnshaven and the Schillig Roads taken from a helght of
24,000 feet, The first mdssion of the war was fléwn to
securc photographs of the Germen naval force néares‘b our
shores and it was achieved successfully, But it did not
in fact do wore than confirm what was alrelady known. The‘
foree in the Schillig Roads had, as we have already seen, been
ého*bogr-aphcd by agents of the Seoret Intelligance Service on
August 28th and on subsequent ocoasions imnediately prior to
the declaration of war on vGermarv. |

At the outbreak of war there were, indeed, two
organisations in being for securing air-photographs of Germany.
On the one hand there were the mediun .squadron.s of Boinber
Command on whom the task afficially devolved, a force large
in size, ;vith an impressive quantity of aircra.f’c,,cameras,'
and trained personnel at its disposal, but which in the
opinion of its Cormander—in-Chief was unfitted to discharge
its funotion under war conditions 3 on the other a handful
of enthusiasts with two or three civil aircraft end an idea -
the idca of aiscaiamg fighting equipment and taking to the
stratosphe:e in the fastest flying machines available. Tn
this section of bhe naxrative will be traced the gallant but
unavailing cfforts of the offioial apparatus to secure results
at a tolarable cost, side by side with the testing and

| /forging
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__"':f'orging 'by uhorfhodc;x. Hmeans of a new,' more’ economical land.
infinitely mor ef‘fectlvo Icens of achlew.ng +the deslred end,
Athat of exposn.ng the lensocs of the R.Ix. F, - over the localities

~in_ Germany calcula‘bod_ ko y:_z.eld, the mfprmatlon most needed for

. planning and cncorpasging her- defeat,
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PHOTOGRILE’HIC RLCON'\TAISSAI\TOE BY BOMBER COMM/ND
FROM SEPTEMBER 1939 TQ JANUARY 1940,

(4) "Home Operations o

Between Sceptauber 3rd 1939 a.nd ‘thc end of January

1940, the reoonna:l.ssanco offoru of Boniber. Conmand was centred

on ‘the provision of intelligence requ:l.rod for ~t:he

mplomonta‘b:.on of three main plans:

(1)

A Ho B. fo 1dGI'
IT H/32

(11)

(444)

-Abtack on Jghe Gormen Adr Force. Acourate information
-about the disposition of the G..L.F, in North West

- Germany was an ecssential prellnmary to forestalling

at‘backs on this country.

Attack on the German fleet or the basos of enomy

- surface, submarine and air f orces oporo:bing against

‘our trade. The dispositions of naval units,

obstructions in eneny ports and possiblo balloon
barrages Drotectlng sea-plane bases were anong the
subjects on whloh aocurate and up—-to-da‘be information
wa.s requ::.rod.,: . .

Attack on German militcry raivl, canal and road

J cormmunlcations, Since it was of the essence of this

plan to attaok communications dﬁing the period of
concentration by the Germans priof to invasion of the
Low Countries and/or Ffanoé s a”mairi function of
reconna:.ssance was to detenune when ﬂ.n faot such a
concen‘bratlon was talc:!.ng p]aoe. A first step was

to determine nommality of' movemcn'b both by night

a.nd dayo

In addlt:l.on prelunmary :Lnf'orua.t:.on was requ:.red for

the poss::.ble :uzplementatlon of plans s Which it was not policy

. to execute in 'bhe. J.nnnedlate f‘uture, Nnotably -

)

Attacks on German industrial resources. Dur:.ng the

per:x.od under rev:.ew ‘efforts in this field weres

/ l:.m:.ted
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Llimited %o photogre;phing certain objectives in the
Ruhr, arl:d a'!:'bemptiﬁé to discéver by visual means the
extent to which the arca was protected by balloons.
To assist in cstablishing the normal activity of

marshalling yards and systems of commmications generally, it

was neocssary to undertake reconnaissance during the hours of

darkness, as well as by day. With this night reconnaissance s ~
which was under‘cal_cén by Whitleys, we are nct here concerncd.

As %o day sorties, normally made by Blenheims, it must be

remembered that during this early period recomnaissance was

carried out at altitudes which allowed wvisual observation of

groaber detall than was practicable when photographic reconnaissance

_was carried out from higher altitudes, Sometimes, indeed ,‘ it was

not considered necessary to talce»pho‘bographs at alls For example,

" when on the second day of the war it was desired to confirm the

presence of the Gerimen naval force in the Schillig Roads, already
rroved by photography, t_he task was carried out by a single
Blenheim, carrying a naval o'bservér, and the report brought back
to Wyton was based on viSL;al observation alone, Photographs were
secured on the 5th and on thé 6th were again confirmed by viéual-
reconnaissance. Réports based on visual observation were also
considered adequatc to test the absence or pre'sence .of balloons

a‘i: Seaplane Bascs on the Fricsian Islands on 'J:.)ecember 14th, 1939,
end January 2nd, 1940,

Of the photographic sortics, with which we are here

| concerncd, there were in all a total of forty-eight flown from thée

outbreak of wer up to the end of Jamuary, 1940, - Analysis of
the tasks shows the following nuwibers of sorties allocated to the
requirements outlined aboves~ |

Naval Geho B Naval + Gels T Conmunica‘bions { RuhI‘ m

G

S

18 .| 1 6 - 11

R .

# In three sorties combined with visual
reoonnaissa;nce for RUHR balloons.

]
o
i

a1l



A1l the _obéi:ations were carried out by Blenheim
‘airecraft of Noe2 Group, based on Wattisham (107 Squada), Watton
(21 exid‘82 Sq’uad.) and Wyton (114 and 139°Squads )s  The
‘cameras used were the s’candard serv:.ce type (F.21|.r fi'b'ted.
‘with 5" or 8¢ 1onses.

The tac’cios a@éptod were, either to £1y fear .the'
operational Timit of flight around 20,000',-or to come down
to a low al‘tifude. :Ln the ﬁeighbourhood of 3 /1,000,  Analysis

“of existing rec‘oi;éls. gives the following distribution of

sorties according‘ to altitudes~

,ooo* 24,000*

e
1,

f 3/14.,000t | 6/7,000" | 16,000! | 20,000

[xe
-

.
i
1

In a few wases s:Lngle a:.rcraft were dlspatched, but

more often two or morec went togethor-—

Tn fours | In fives | In sixes

Single | In pairs | In threes

[OOSR - S

|

|
w | 16 | 9 1 8

. |

f

|

-

In guaging the éuccess of photographic reconnaisséncé
by Noe2 Group » Bomber Command, during the opening months of
the war, one fact overshadOWs all others,. namely that out of
fortymcight sor'b:Los, no less than elght Blenheins were shot
dovm by enciny vaircraf:'b. | A casualty rate of one in six, |
involving the loss 'o:f skilled personnel and specialiscd 0
apparatus and offset by 1littlc or no enemy losses, was
sufficient of :Ltsolf to show that th::.ngs were very far from
satisfactorys Indced, losses of this weight were clearly not
to be borné, even had’the alrcraft retﬁming to base

/invariably
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inveriably brought with them photographs of the highest value

for in‘belligehco. In point of. fact, thls was very far from
being the case. * OFf the forty aircraft which retﬁr.ned,‘ a fifth
- +brought back no photbgrjaphs at all, and others photographs of
little or mo.values  For cxainpleA,' all 't-hc;: four Blenheims sent
out frbm Wattisham on November 25th, 1939, returncd safely; out
of the objectives set, no photographs were secured of'l‘Wilhc.almshaven
or Brﬁhnsbuvttelg. three vertical photograpfis were taken of
Heligoland; and of Cuxhaven welve were obtéiﬁed, ‘all of which
- were failures, apart from oae which showed two “bI"awlers{.‘f' Again,
of the, two Blenheims sert ot from Watton on Decewber 31st, 1939,
one returned after abandoning;r.'fcconnaissan'cé on account of weether H
- the second brough’c back 50 photographs of . exposures .over the
.Fr:.os:i.an Islands Sy but of ’chesc %he 30 obl:.ques were valuecless, and
of the 20 verticals only one showed anything except rough ground.
A proportion of fallurcs duc 'bo.. adversc weather was only to be
expected; ‘but failurcs duéto the freezing of the camera at normal
operational heights, such as ocourred on the sor;b:f.es ﬁo Sylt on
September 16th and Wilhelmshaven on Decenber -,27th' wex"é more
disturbing. Tho freezlng of caneras, at hclgh'bs mr which they
Wwere designed was cormonly ’co be cxpcr:l.onced by Noes70 Wing in
. France and was a fert:.le source of photographic failure,

| It would be wrong to paint a picture of failure
unrelieved, - 'The" chief point to r'ememb@ar" is that, in the adverse _
- conditions wder which they were required to opera'bé , the
alrerews of No,2 Group, Bomber Command, were bound on missions
of high danger from which the -odds were as one in six “bha’t;f they»
would not returr. - -Under the circumstances to bring back any
photographs was creditables In point of fact they secured meny
of exceptional qualify. The tesk of"locafing' Ge:mannaval forces
off the coast of north~west Germany ear]y in Septem'ber was
satisfactorily dlschorged. Use:f‘ul-pho’cographs ware obtained of
Heligoland and the Frdiesian Islandse *~ Roports of ‘an ekeceptional

:/concentration
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concentration of cneny aireraft on Sylt s received on the night

of Sepbauber 15/16th, 1939, from the British iinisber at

"Copenhagen, were disproved Wl'bhln a few hours by a Blenheim,

which took off at 1000 hours on the 16th; although the

pho‘bographs as a whole were failures owing to freezing of the

‘camera, an infra red photograph was secured s Which revealed
.o more than 10 aircraft on the three fifths of Westerland

L/F covered, Photdgraphs of ouﬁs;banding quality were secured

on sorﬁies flown from iow altitudes, Special mention should
be made of those of Harburg in the port of Hamburg taken from
only 3,000' by ; Blenheim of No.13§ Squadron on October 30th,
and of a mmber of inland-éirfields taken by ailrcraft of

Noe 82 Squadronv on September 27th. On that date five
Blenheimg 'Wer._e' detalled to secure photographs of specified
airfields invnortlh-wes'bem and wes'bern Germany. On 'bheir'.
return it ‘Wa.s found that they had secured photographs of 17
out ‘of jé‘of those required in the north-western arca and

of 5 out of 10 of those for thec western arcaj .uany of these
reached a high level of excellence, among which may be cited
outstanding ones of the aix;f‘q‘.elds of Langen Haagen_and
Gutcrsloh, cach taken from 3;000' and showing aircraft and

details of lay=~out with great clarity.

B. Strategic Reconmaissance by the Atir Component:
October = December 1939

The zonec allotted to the British for strategical
reconnalssance was bounded 6n_t-he south by a line drawn from
Late51°Ne on the Dutch frontier through Munchen-Gladbach,
Dus'séldorf and Paderborn to Hildesheim, and “to the cast by a
continuatibn of this line to Ulsen and Inbeck, Included in
this zone was the course of the possible northwerd continuation
of the Sicgfried Line behind the Dutch frontier, as well as
the area wherc the Gorman Army might be expec'béd to concontrate,

/prior
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p’fior 0 a mévement through the Low Countries 'hb turn th‘e 3
Maginot Line. The main objectives qf strategical reconnalssance -
by thé Air Component of the British Expe@itiqnéry Forcé during the

opening'months of the war were theqofore to.investigate the

" possible northward cxtension of the Siegfried Line and to obtain

prior warning of any German atbempt to advance .’chfough the Low

'Gbuntries,'by watching road and rail mpvement and troop

concentrations in North-7est Germany between the Dutch frontier
and the Henover - Bremen line, and by keeping a watch for any
bridge-building on the Rhine,

For a detailed description of the requirements and

“of the operations designed to satisfy them the Narrative covering
the French Campaign of 1940 should be consulted. Treatment in

the present narrative will take the form of analysing thc

relative success of the results obtained up to the ond of 1939,
Only after dding this can we appreciatc fully the reasons which
Prompted the Air 3taff, carly in the New Ycar, to accord high

priority to the development of alternative methods of reconnaissance,

Since we arc conccrnaed with photographic reconnaissance, and night

photography was not yct in usc, night sortics, which were amployed
a good deal for attampting to detégt rail mpvément, are excluded
from considerations The first few sortics, carly in October,
were flown by NQ.53_S§padron, but as from the 9th of the month
respoﬁsibility wﬁg transferred to No.70 Wing, of whieh two
squadrons (Noss18 and 57) were available during ths period in

question.

/No. of
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No, _o?nﬁartial Returned i
sorties | Successes without Iosses
' result ' '
1939 23 7 : ’
mng : 11 (all weather) | 5 a/c lost
(also 1
! crashed on
| ’ , landing;
: : . another
crashed on
returmm for
repairs)
November| 16 5 8 (4 weather 3 a/c lost
2 caméra :
freezing
1 engine
( feilure
1 observer
fainted
Decenber| . 3 2 1 (navigation) -
. - . _ + 2
Total 42 1. 20 8 éinciden‘bal

Sm';mary of daylight reconnaissance operations by

No. 53 Squadron and No.70 Wing (18 and 57 Squadrons)

for the neriod October — December, 1939

The most striking fact which cmerges from an analysis
of opcrations, such as is attempted in the ébove table, is that
photogfaphs were o’btaj.neid at a cost even more prohibit:_l'.vo than
those of home-based squadrons of Boiber Command over a
comparable periods Nearly 1 in 5 aircraft failed to rcturn
Prom sorties and in addition there were added losses on
ancillary flights; of those that returned ncarly threc-
fif'ths came back‘v;ith nelther pho’éos nor information; and of
the value of such photos and visual reports as were brought
home by the remaining third there is unfortunately rooa for
doubt. On the important matter of German noveient westwards,
including indications of bridging the Rhine, the Report on
the War Employment of the Air Component throughout the
ca;rpﬁiglq as a wholec gave the conmsidered judgement that -

/Despite
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"Despite the porsistont offorts that were madecs...,
and the cor@aratlvely high price that was paid in
“erows - end.alreraft lost, the reconnaissance ray be
said to have failed in thls objeot, in as much as
nothing of a decdglve nature was dlscovcred right up
o the 1ast Twoment".

Bad.v131b111ty, duc to- weather conditions, and tactical

inability to cscape destruction at the hands of cnciy ailrcraft

were the two primcipal causes of fallure, but camera freezing
\ :

was an important contributory fadtOr, as it had been with Io.2

Group.
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3. - THE EARLY DEVELOFMENT OF HIGH AITTTUDRE
PHOTOGRAPHIC RECONNATSGANCE

(o) Establishmont of this Special Flight, lator No. 2
, Camouf‘lage Units Septeiber, 1939,

Thc difficulties’-én_d Losses liable to be
. enéountefed by medim‘.; bordbers of Nstanda‘rd service types
attempt::.ng %o securc photographs decp over eneay territory
had long béen appreciated, but as we have seen no effective
stcpé were talken prior to the outbrecak of war to éevise
Ap)};é;;xdiic aix‘éraf‘b cspecially for the purposé. Indeed the I;Ianorandw:.m
of Augué'b, 1939, dravm up by F/0 iiV. Longbotton in
assoclation with lire F,S, Cotton of the Aeronauﬁicél Rescarch
and Sales Corporation, alias the Scoret Intelligence Scrvioc{v 'l
Fligh%', -appea.rs' to contain the first detailed suggestions o:E‘x
the type of machine needed to be set on record, . The idca
of us'i'ng fighter prototypes stripped of armariont to- take ‘
phétbgrabhs frou a grcat hoight was onc fundamental to
| Photographic Rcdc’;rinaiss'anqe aé it was subsequently developed
in the Rdy:il‘f:xi:ir Force, In this scction it will be shown
how, despite the fact “'bhat it cut across the whole eﬁ.S’giﬁg A
organiéa‘bion , the idea was given the op'pc.nc'tunity to .prove
itself in pmcticé.' o
When carly in September, 1939, ¥W/C F.W. Wintcrbotham,
| who had been responsiblc for ‘applying photographie: |
reconnaissancg to the collection of Secret 'I;ntelligencc in the ‘
onths ,preceding the outbreak of war, aj_ﬁproached the Director-
General of Operations, Air Vice-kiarshal R,ILPeck, with o view
‘o f‘ur‘bhering,' the idea of a special photographic rec-onnaisszinée
flight, he met with a réady response, but the problen of ho.w
best to d‘evelop the idea was beset with difficulties,
| Clcarly 5% was wndesirable for the work to go on solely under

the acgls of the Aeronautical Research and Sales Corporations

/on
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7 and 1A .

1n m.nn:l.ng the Wa.r. It nus’c be rcsnenbered that, even though a i

T |
On the other hand the diffficultics involved in bringing it
within thc organisation of the Royal Air Force were foriaidable.
The problen was how to incorporate an experimental unit within
the fraework of ’che- Rosrél Alr Forco Withou*b cramping the
frcedom of those WhOSO ideas were urior’chodox, and how to secure
the prlorltles and f'reedom from red—’cape that was necessary if the

developmen’c was to be advanced suff:.c:.en’cly rap:.dly to be of use

few at the top, nota'bly the Comander'-ln-Ch:Lef Bor\'ber Cormand,

o apprec:.a’ced'-’cha’c all was not nglvn.’ch the offloa_al_l. machinery

for obtaining air-phatégrapﬁé wnder war conditions, the
organisation was in being ana‘constituﬁed a formidable dead=-weight
against radical'cha.nge. . Portunately 'bhe-highly secret nature

of the operations still nee.é.ed to obtain information from neutral
texwito_ries gave scope for considerable Ja’ci'bﬁde.

In the first instance W/C Winterbothan sought and
obtained an establishment sufficient to cover the operations of
the existing Secret Flight. The initial establishment for the
Special Fligh'b'wh-ich it was decided to form aé early as possible
af Heston, the heddquarters of the Aeronautical Research and
Sales Corporation , was passed down from‘ the Air Me;nber for

Supply and Organisation to the Directorate of Organiéa‘bion on

Septerber ’ll,._th_, 1939, and was dated from the following day.

It provided for elght officers - a Qormanding Officer, Photographic

Officer, Adjutant, Equipment Officer, and four officers for

- flying duties - and ninecteen other ranks s including ailrcraftsmen’

hands, an electrician, an instrument naker, five fitters, three
flight mechanics, two f‘iight riggers and four photographers. -
The establishment also provided cover for a h’fiﬁ-engined and onc
single~engined aircraft, the Lockheed XTTA and the Beechcraft

respectively, of the Secret Intelligence Service flight. The

nucleus of the flight was already in existence in the shape of i

the Heston premiscs of. the Corporation, the two aircraft, two
/pilots
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pilots (ir. F.8. Cotton and F/O R.H, Niven) and a small
ground s‘!gaf‘.f‘. e ‘ - -
No tine was wasted in setting about the task of -
incregsing _accommoda‘bion; £illing the :eé’cablishment' and.
pu_t‘cing _‘cho fligh‘c on ‘:;.'bs feet as an integral part of the

Royal Lir Force. On Septaiber 18th possible additional

accorrodation at Heston was inspected, but it was not until

‘October 20th that the British Airways hangar, originelly

suggested. as suitable, .Was requisitioned. ~In the meantine -
the flight had to. be contont with a small hangar and a wing

of the Heston Club s taken over as from September 22nd,
Meanwhile, ¥r. F.S. Cotten had been sounded by W/C Winterbothan

as to his willingness to cormand the flight. In his reply of

the 19th, lir. Cotton accepted the proposal that he should

' forml a. Speqial«r"ﬁ»‘ligh'l‘} to devejlo_p. photographic rcconnaissance

and welconed the assurance of a free hand. It may be noted
that Gotton reforred to the Director-General of 4'Opera’cions in
his letter as "our Patron" and understood tlllat" he was to work
under hin, 17/C Winterbothan acting as intermediary,  On tho
23rd, the date at which premises were req_uisi‘bioned,.
W/C Wintorbothan formally handed over the Secret Intelligence
Service Flight td i‘;ho“Air iinistry at a meeting presided over
by Lir Vicc-barshal Pock, Next day the Air Officer
Comanding~in-Chicf of-Fighter Comand was informed that
"the Heston Fligirit'. .'.‘.....;.v..f‘pnn‘ed at Heston as from
23rd Septeiber 1939 :WB.S to come under No.11 Group of his
command .and be administered by 1\‘Tortholt as 1lts par.en’c stetion,
The Heston Flight was now egtablished, It V‘remaincd-
to asseuble personnel and aircraft for initial development. - - _
W/C F.S, Cotton, whose comaission dated as from Septerber 22nd,
took cormend. A specialist officer, S/L fe Earle; was

selec‘b.‘ed “Eo take charge of the photographic development. The
' N ' : /two

The date is here wnongly given as 22,3.39, instead of 22.-9,39.

‘ _This has been kindly verificd by W/C Wintcrbothan, Also

present was S/ C, L Stubbs who handled the establishuicent of
the Flight. _ . _
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two ster pilots were Flying Offioors R.H, Niven ond H.V.
Lozigjbo*h'bom. Thoi former, who had. co-piloted the Lockhced on
Secret ServicelltxiSQions , was recalled to Active Scrvice on
Septerber 2nd, and posted to Heston.  F/0 Longbotton, who had

returned to Malta after drawing up his Hemorandun, was rccallod

" and reported at Air Ministry to join the Unit on Scptaibor 29%h.

For report
sce

APPENDIX XIII

Iiaison was maintained with the Seoret Intelligenoe Scrvice . -
*bhrbugh B/0 J. H, Blyth, for it rust be raicmbered that the Hoston
Flight, as it exisbed at first, was basically no more than the

Research and Sales Corporation, agont of the Sceret Intelligence

Servicc.

Bs - Operations of this Special Flight FProm Britain:
Septeliber =« Qctober, TW4U.

The best evidence for con‘binﬁi‘by is that the fliglj*‘
con’biﬁucd to undertake sorties of a non=service character
wtil as late as May, 1940. Tﬁis was found particularly
oonveni‘en'b‘ for photpgra.phiné neutral territory. During the
period of waiting for service aircraft s the Lockheed and the
ﬁeechcraft were é;nployed on photographic rcoonnaissance of the
coasts of Ireland and the Low C’o'ﬁn'trics, the former .'tc‘) check
reports of 'bhé réf‘uelling of U—boats.:, the httgr to test the
presence :or otheﬁn‘.se of boon defences at the principal ports.
The first of the\ Irish sorties were'flo%m in the Lockhced on
September 12th and 26th, . The third of the Irish scrics, flowm
on October Lth 'b& way of St. Albans, West Freugh and Filton, was
notable as 'bﬁe first in which F/0 Longbotton shared, since in
June, 1939, he had flown in the Lockheed to Sicily. On

October- 12th Cotton, Niven and Longbotton cxarined the Belgian

coast from Ostend to Zeebrugge, both of which were photczgraphed

obliquely from a height of 18,000'. Eight miles short of:
Zeebrugge the Lockheed turned for “Home , though not without ~
securing additional photes,  Visual observation through )

-

/binoculars
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'binoculars s confirmed by the s‘lmdy of the pho’cographs, showed
clearly enough that no booms ‘were in fact prcscnt. Additional
o'bllq_ue photographs of the Dutch coast were obta:mcd by -1 \T:Lven
and Longbottom.in the Bcechcraft on Octobor 20th.

) C.A e Acqulsrtlon of Service Alrcraft

By this’ time, however, steps hacl been taken to .secure

PN o service alrcraft. Although :L'b was of ’cho esscnce of thc schene
- _ ’co use nach::.nes capa'ble of Outstrlppln" the fastest flghtcrs in
Appendix XIV. :
eneny service, it was impossible to scoure Spitfires imacdiately,
and it was decided to begin by improving 1;31'1{ v Blenhcims (long
nose) s which in modified form night have a sportlng chance
against ME}s at low altitudes. Two machlnes oi_’{ this type were
delivered at Feirnborough"o'n Thursday, Septanber 21'51;, and tho
work of cleaning upiwith a view to incroasivlg pcrfozﬁmcc was
- . at once put in hand. Modifications includcd.:;-
(a) Rubbing down the nach:.no, getting a snooth finish
and then re-d0p1ng. . | )
(b) Blocking up muber of cracks which caused
turbulence, . _
(c) Fitting a splnner to the propellor, which ass:.stcd
in coollng the engines, and so el:.m.nated the
necfcss:l.ty to open the co.ollng g:Llls. |
(d) Fitting !tear-drop! w:.ndows.n A )
(e)\ Retractlng the $ail whoel and duip valves under the
pe’crol tank . |
(£) Eliminating the fairing in front of tho under-
carriige and fitting doors parallol vn.‘blvth_e
uhderside. of the engine housing.
By these means éerforniaﬁ'ce was improved by an add_it‘ional .
25 mepo. h. But this impfévehent was not of itseclf suf'ﬁciont.
~~ Nothing less would suffice than ‘the allotment of Spltf:l.rcs.
S/57875/ 144 IR By October 16th A:.r Tico-iarshal Peck had taken steps

/‘bo
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to onsure that two Spltfires would shorbly bo._supplicd.

Although the new. war es;cablisrunont_ dated October 2¢>th showed " two
Spitfires as well as two Blenhci;ms, it was not until thé end of
the nonth fhat the fighters were actﬁally dellvered to Heston.
October 30th 1939, was a red letter day in. the history of
Photograph:.c Reconnalssance because it was ’chen that the first

test was given to one of the original spn.'bf‘lres (¥, 3071),

. a nachinc which was destined to prove the opera’cional success. .

of the new methods, before it was ‘lost, on April 21st 190, on

a sortie from Nancy. It should be added that the Air Ministry
was by no means Wc_edded to the Spitfires What was persistently
kept in view was the paramount necessity of using prototypes

of the fastest machines priof %o their coming into vgencral'
service, for by such means aléne could we be certain of - our
unarmed reconnaissance airci"af‘b B‘e'i-ng capab.lc of outpacing enaily
fighters, The pbssi'bili‘biesi both of American aircraft and of;'
other Britlsh types were dontinually undef revicw. Considerable

hopes were placed in the Whirlwind as carly as October, 1939,

- but these werc dashed when in the following April the celling

of these machines was found to be only 28,000 feot, The

decision to ailocate the most modern fighter aircraft to a non-

 fighting role at thils stage of tho war called for a high

appreciation of the potential value of photographic rcconnaissance.
The scarcity of the machines can be gauged fron ’c'he roactions of
Figh’&qr Conmand when 't;W'O Spitfires were placed on the Heston
establishment. In reply to his sigal "Earnes‘bly request that ny
Spn.’cﬁre resources may not be trenched upon for any purpose
Whé.a.i?ever~ other ‘bhan home defence fighting. ~ Dowding., "the

Comanders 'in-Chief was dinformed that the Spitfires would be

" provided by Maintenance Command, that the allotment had been

endorsed personally by the Chief of Air Staff, and that in due
course the machines would be returned when others with longer rengec
became available to the Special Flight.

/D.
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Ds O era‘b:.ons of this Spec:Lal Survcy Fl:x.rht fron Francm
— 1\I<:ﬁren'!5e:t=1 19§§ January,»'!%o. ,

'S0 as to avoid further delay it was decided to tost

~the idea of high altitude photographic rcconnalssa.ncc by usa.ng

one; of the Spiltfires without wal’c:.ng for extra f‘u.cl ’cankage.

As this neant that the maximum endurance was less than bwo

hours and it was desired to carry ou’c thc trials ovcr cncmy

- “territory, this, in cffect ¢ntailed operating from Fronch

" bages. Acco';'dlngly, on November 5th a Special Survey Flight

was detached fron the parcnt unit, knowm since Novarber 1st as
No. 2 Cambu:f'la,_ge Unit, -and sent to Lille/Seclin.  The Spitfire

(1/3071) was flown over by F/L i.V. Longbottor, and his

‘colleague in the ven’cure, F/L R.H, Niven, was ferried over by

W/C Cotton in the Lockheed. The ground crew, corprising three

-fitters, two riggers, one electrician and three photographers

o (1 sergeant, 2 alruen), were transported in the Hudson piloted

by F/O S.D. ‘Slocum. The flight was completed by a Rolls- V

‘Royce engineer, put-into unifor for the purpose _(P/O‘ l'fhite)
‘'and a doctor, F/0 Robson, whose job was to watch physical
" effécts of high-altitude flying '.t‘_mder operational conditions.

A.Af’cer a fortnight F/0 Slooun returned to Heston and subsequent

movements of personnel were effectéd, by the Lockheed and the

original Mark IV Blenheim. Throughout operations the

. Commending Officer of Nos2 Camouflage Unit moved freely between

For photograph
. sec APPENDIX
Xv.

Heston, Paris s the various bases of the Special Flight and the
Headquerters of the Air Components The Special Flight was :
essentially a field test, On its outcome depended the future
of high al’ci’cude'pho'tographio reéonnaiSSance in the Royal Adr '
Force. | .

During this period of preliminary tuning up thé flight -
fénaiﬁed at Lille/Seclin s but on November 20th it removed to
a new base at Coulommiers some thirty miles east of Paris.

In the course of the move F/L Iongbotton made the first

"operia'tiona'nl flight in a Spitfire for the purpose of

/Obtaining,
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obtaining reconnaissance photbgt'aphs. Taking off fro:n Iille be

" refuclled at Challerange and fram there undertook "about one

For guccess-
ful sorties,
see

LPPENDIX XV.

See map
Appendix XV.

“hour's flight over almost 10/10 cloud over Germany".  After
,landing a“tf Etenpes for refuelling he proceeded to the new base

‘at Coulormiers s whence four operational f'ligh'bs were nadge

Owing to the ‘shor{: range of the aircraft it was neccssary to -~
operate from forward fuelling poimts and for these use was made ud
of Btain and Bar le Duc. Owing to bad weather only one sortie

was successfuls  This, the first successful photographic sortie

in a Spitfire, was flown by F/L Longbotton, who during a flight

of 1 hr. 40 mins, from Bar le Duc, obtained picturcs of the

Eupen .- Elsenborn region of Northern Luxeriburg.
. On December 5th a iove was nade to Nancy, from which

forwar‘d base the majority of the successful flights were rade

by F/Ls Niven and Ldngbo’c’com. At first the pilots were ddgged. ,

by bad weather; low cloud, fog and snow delayed operations until
December 21st and 22nd, on both of which each pilot made
successful éor’cies. " On Decamber 29th Longbotton made a
suocessful sortie in the Aachen = Cologne area and on New Year's -
Déy, 190 ﬁiven secured photographs of Kalscrslauten, following
this up on January 2nd by extending cover to include Wiesbaden
and Mainz, Iongbottom teking photographs §f the Ruhr on the

éame day. Thereafter flyiﬁg was brought to a standstill by
10/10ths cloud, bad visibility and fog until January 10th when
Longbottom made the final sortie, Iﬁ 21l fifteen sorties were
flown, on ten of which photographs were obtained, Of the five
unsuccessful sorties, four were due to weathcr and one to
interference by énemy aircrafts The total arcea photographed
during the ten successful sorties , the flying tine of which
aggregated no more than fifteen hours, is shown on the attached
diagram, o | . -

- Although the photographs obtained werc not of

A sufficiently large scale to make it possible to extract the

/intclligence
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intelligence information that might have been desired, it is

of interest _to rocord the .:oain objectives of 'bhcso' first .

sorties, anci The dogrco of their attaiﬁncn’o, “oea;r'ing in nind
the vfa'c'b that the offcotive range of the available Spitfire
hér&ly cxtended beyond ‘bho .Phirie. Broadly speaking, the
tasks fell into two 111ain‘oategor§.es, the Siegfried Linc with
its northward extension,Aanc_‘l specific alr targets in Western
Germany.  As for the Sioéﬁiod Line, its course from South
of Aachen %o the nelghbourhood of Bitburg was a roquircment
of tho French Deuxlbme Burcau, whioﬁ ever -sinoe 1936 had
been breooculpicd v_vi‘bh its stuéy; omminatj‘.on' ofrijbs nor’cloxorly
ektelasidﬁ ffom north of Aachen to the Crofe]_.d arca, across the
Rhino betwecn Glevos and "?lhlorloh ond thence to Borken and Ahaus
was allotted to ’che Adr Gonponen‘b. _The Speon.al Fl:.gh‘b
soourcd photographs of the coursc of thc, 11no f:ron the
ne:.ghbourhood of Cleves sou’chvarcls to the Saarbruckon arca.

The fl:.ght also prov:.ded cover of a nui 1bcr of bomb:.nf targets, -
| Air Mlnl try sough’c and obtained pho’cog;raphs of the Urf-See
with its dam- Bomber COrmand obtalncd cover of many
obJectlves in tho ‘brlanglc, Aaohen, Cologno and Dusscldorf
-n.lthough it had to vva:.t un’cll ’che .gpr:.nr for its mosaic of the
Ruhr from Duisburg t0 Dortimnd; and, finally s the fdvanced
Lir Striking Force was provided with illustrations of many
objectives in the vollies of the iiosclle and the Nahc, as well
" as in the neighbourhood of Wiesbaden, iainz, Kaisarslauten
and Saarbrficken, though it had to forego the zore southerly and
south-easterly of its targets in northern Baden and castern
:vﬁﬁrtemmrg.

'fhe scope of the reconnaissance ained at by the

Special Reconnalssance Flight was limited geographically by
the restricted range of the airoral“t, but this was a defccd
which could be eliminated by the addition of oxtra fuel tanks.

/again
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Again, the photogrephs were too snall in scalc (dom to 1/70,000
4o 1/80,000) for it to be practlcablc to extract detailed intelli-
gence information from ther,  This also Was due to deficlency in .
the cquipnent, which only timb céﬁl&'reﬁedy. The carcras fitted
iﬁto cach wing were of sfandard service tyﬁc Fo 24y fitted with
lenses of 5" focal length designed for altltudes of fron
16, OOO to 20,000 feet. But the Spitfirc carried the coreras far
above the heights attained by normal réconnaissancevaircraft, and
it‘is-headl& surprising that photographs takén from an average
altitude of 33,000 feet should have been found too small in
scale, This, again, was a defect which could easily be ovefcome
by development, Two furtﬁer points should be remerbered when
assessing the achievements of the Special Fligﬁt. The
experimpnf'was in every reépsot novel-and 1t was conducted
during a spell cf atrbciouslylbad Weafhér. Not least of tﬂe
benéfits derived from ‘it Weré'data applicéblc to other foris of
flying, including observations on the effects of high altitude
on the huian. body ahd on’ﬁhe‘phcnomené associated with
condeﬁsation; both topics of vital concérn tovmcn who had to
rely on their own 'skill and capacity for high flying and on the
specd, and'relatiﬁe invisibility of ﬁheir rachines to achiecve

results,

)
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e  THE RRORGANISATION OF
PHOTOGRAPHIC “REGONNATSSINCE.

(a)y Lessons froi oporations: Scpteiber, 1939 =
Jexuary, 19L0. ' i

R

| At the. start of 1940, when 'pla;s'werc being laid for
- the expectcd canpalgn on the Uestern Front, the Adlr Staff had »
3 to cons:.der from a vcry plac:'blcal stand po:m’c what was the
' . | r:.gh'b pollcy ’co pursue 1n reIa"b:.on 'to pho’oographlc
reconnaissances . The systen 1nhcr1‘bcd fTOl’ peace tine had.,
'beyond all d:.sgu:l.se, proved a costly fm:.lure. ) Thu facts
were patent and were. recognised as f‘ully by the Comiander=-in- -
'Ch:Lef of Bouiber Coriand as by the Lir Staffe . As early as
n:.d-Oc‘bober , Adr Chief Marshal SZLI‘ Edgar Ludlow-Hew:L’c‘b had.

noted in his apprec:.at:.on of ‘the Ruhr. Plan ‘bhat -

S/L4:3303/35B "Unfor'bunately y reconnaissance by Blenheims has
Oct, 16th, -0 s . recently prove&l expens:.ve and.in the last threc
1939 o . eome.. carried out by“this Oormand, four out of a total |

- of seven Blenheiris hawe fa:.led to retum."
In a minute to the Deputy Chief of Alr S’G%ff, dated December

: 29th.,~~~i939‘, Lir .drshal Sir Phillip Joubert drew attention to

 AJH B another field in which the existing ::achinery had proved
folder : ; . - 8 .
IIH/138/1 A itself defective. ~Both as regards reconnalssance and attack,

‘he' con-sitlered that our opera“bions_-a'géins’c the German fleet were
"caus:.ng us loss-out of all proport:.on to the results achieved".
Even more. ca‘bastrophlc were the losses and: failures of Nos70
Wing 'in France., Aggregating the Dho‘bogc'aphic reconna.isSance
' sortles flown from ho e s‘ba’clons and from ""rance fron ‘bhe
'beg;l.nnlng of the war up $1ll the end of 1939, we get ‘bhe

follovﬁ.ng resultss=

-/Sorties



B N S | Percente i 5 Percent-
“+ogpties | Phiotos] NO- | age of | Losses |age of
: : photos | railures _ losses
TR I B BT A B
Air Coiponent - 42 ': (U 28 56y 6% 8, 19%
- | Aggregate 089 SRS ; We o b9% 16 184 7~

® Txclud:.ng ’chose los-b on 1nc:.den‘ual fln.rrh*bs
- By compar:.son, the fwo “xonths‘ ’cr:.al by the Spec:La.l
Survey ‘“l:.g,ht Of NOu 2 (,anoufla.rre Unit between Noverber 5th, 1939

and January 10'bh 191;.0, gave the f'ollow:nﬂ resul’cs'-

| Sorties | Photos | No photos i;r;:;r]b.agev Losses Egriggzaege
15 10 5 . 333 | 0 0%

_ The contras’t is the more strlklng, when it is
renenbered that 'bhe Spec:.al Survey I‘llgh’c cons:.s‘bed of a s1ngle
.machlne the flrs‘b of its k:.nd. a:oplled to such work y ageinst
seven squadrons (Nose18, 21, 57, 82, 107, 114 and 139) of
vBlenhei“ls carrying oué functions for which ‘they had been trained
\over a 1engthy pern.od. Horeover 9 operations by the Sneéial

- thh‘b extended over 1J.t'hle iore then two months , as against the
four by Bonber Oomuand and thn three of the Air Conponent up to
the end of 1939.. Bu'b 'bhe strongest a:cgmaent in favour of
developing the new methods was that they ‘promised to be

" infinitely more econo;nicél of life and aircraft.’ Whereas the
Special Flight had oferated without loss, the Ailr Component had,
R A B without counting casualties on ancillarj flights, incurred the

Component A
Analysis of lods of eight aircraft and their crews to secure 1,450 photographs, -

Sorties ,
AHQ Folder ~of which 255 were wholly or in part spoilt.

ITH2/567

/The '
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The glariag disparity between the perforwanccs of

" the Blenheiis and the Spitf_iro drew sharp atténtion to the

nced for overhauling the organ’isé’cion for phbt'og;raphic _
rcconnaj.ssance. A‘Confo'renco on Requireicents for Alr |
Photography was held at Ilr Ministry on January 3rd, 1940, |
when Lir Viee-iarshal Peck, Dircctor=Gencral of Opera'Eions ’
put the position in a nutshcll by explaining that
reconnaissgncc could be carricd out either by single aircraf‘"b
using cvasion or by o formation fighting its way through
oppositions Since it vas evident that the Elcnheim lacked
the speed and the def‘ensivg érmamen’b to obtain information
on the old 1inoé , the best way of carrying out stratcgical
rcconnalssance in .‘bhebfu‘burc- was to use small nuinbers of
alrcraft poss_cssing the highest possible speed, aircraft

which should always be kept ahoad of the contenporary

" production.fightor of the cneny. His contention that the

opérational cxpericnce obtained by the Special Flight :Ln
Ffrancc justified further developuent on these lincs was fully
cndorsed by the conferoncé s Tfhicl"l agreed tha"c a nuwiber of
gpitfircs should be vafi.klcd to the High Speed Reconnalssance
Unit for survey work.behind the cnewy lines, in feplacément of
Blenheins.

Lt the sae coanference i/C F,C,V. Laws reported on
the technical aspeofs of air-photography. The two nain noints,
which had cnerged froi experience in ’ché oponing four months
of war, were the freguency of cauera failure and the
inadgquacy of servicc caueras for high altitude works On
the first, /C Iews reported that such good results as had
been secured.'\vere nostly b’btained fro !:eigh’c:.;- belowr 10,000 ft.

".bove that hoight, caiera failures had been frequent. — None

. of the equipiient provided for heating the caacra etc. had

proved successful, but the new electrically heated suff and

/lens
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dirceting a flow of oool alr 'fI‘Oi.l ou’cs:l.do the almraft'past the
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lens hoatcr had not yot been tried". It is rclevent to point
out here thet , although the Blenheing had been troubled by

freezing of candres, the Spitfires, although coanonly flying at

~ twice the al‘bi"hude, not with no failures fro.: this causes - The

Cowxandlng, Officer of \10.2 Carouflage Unit cxwlained to the

Conference 'bha‘b tho trouble could be ClLL‘L‘fl“‘bOd quitc sirmply by

lens; by 3rcvcn*b1r1 condcnSa.’c:.on thls rwovcd the root causc of
3 Y £ P)

the JGrouble. The Confercnce agreed ‘b‘mt » Blenheliz should be
sen’c :.nnedlately to l’TCo‘tOﬂ for : 1od1f':|.cn'blon along the l:_ncs
:J.ndlcetecl. ~ On the second poiat the Conlerence agreed that a caiera
].argér ‘bhan the Fs2k, stendard in the seérvice, N was a requ:ro,Aent.
is a first step it was decided th.a‘c: a cﬁmer& with a plate 9"x9"
was néc-ded ;on o high priority in place of the H"x5" types

it Ai’c was generally conceded that the ideas tried out
af Heé‘bon , when carried to their logical conclusion, promised

'bd f'ifL'L the gap causcd by the inadequé.éy of the existing uachinery,

it was cqually ov:l.dent that much d.ovelo*ucn‘c was neccssary before

the £light could be oxpanded sufficiontly to take over the task

of' s‘o:cate.':l.cal photo rraoh::.c reconnalssancc for the Royal Alr Forcc
g e grag N

_as a wholes iiorcover, if it was necccssary to plan for the future,

the claing of the pi‘gzsent were insistent and had to be met. The

solution was a compromise, The bulk of photographic
roconnailssance would neceskarily hove to continue to be carried

nut by squadrons of Bouber Go;:i‘.land and of the Lir Comwonent,

but in the -leantine every opportunity was to be given to translate

'bhé ﬁewp ideas into terms of operational achievenent.  The
subsequént operations of the Blenheln: squa.drons will e found
chronicled in {:he narratives concémea with Boaber Command and
‘bhé 1940 caipaign in Frances The present narrative will be
conccrned rith the developnient of the new nethods of reconnaissance ﬁ |

and their applicstion to operational requireuonts.
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' Wh:Lch operatlons from this coun’cry were directed.
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During the period from January down to June, 1940,
the ac’&ivities of what from January 17th had come to be knavm
éé ‘l:.‘he i’h&éographic Development Unit, remained foéussed on
Heston, ‘che cer\tpszz of rescarch and training and the base from
The
parent un:.t howevcr, established advanced bases in Franc,

and the alrcraft oporatlng from these acquired a distinct

' sta'bus as No. 212 Squadron, discussion of which is reserved

for a later scction.

Thc p;rov\rbh of 'bhe Photographic Developmen'b Unit.

From, tho timc of its formation in Soptawbor, 1939,

’ tho Hos'bon Un:.’c und erwent ranld add almost: contlnuous grovwthe

Th:Ls is reflected most clearly in the ‘gstablishaents, which,

as appears from the following teble, succeeded cach other at

intervals o_f‘ 1ittle mor: than a month:=

]jate EsteNo. ‘ Officers |Other ranks | Civilians | Total
Jl
15/9/39 |mR/ED/M17 | 8 19 - 27
20/10/3'9 WAR/FC/116 | 9 52 b 65
23/11/39 | WAR/FC/1164 17 N 13 121
15/ 1/40 |AR/EC/129 | 2! 7 13 205 |
2/ 2/40 |WAR/FC/142 | 22 166 . 13 201
‘ -1’5/ L/40 |WAR/FC/1h24 |- 28 8 | 10 311
| |

Broadly Jspea;d.hg, the .s‘baff‘ fell into three oategor?.esw
(1) The head’quaf;cers staff, including the
.administratiqn,: in‘bcliigence,. photograph:_i.c,
liaison and"opera'bional control of ficers, and
varilous 'sei*s./ices, such, as sigr}als,'.acooun'bs
‘and equipxneﬁt. | ‘

~(ii)- The workskhoﬁs and servicing staff, meinly concerned
with 1cleaning up! alrcraft with a view to

/iaproving
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improving performance, and including cngineors,

o arimourcrs, carperters, draughtsien, electricians,
fabric workers, insﬁmnen’c :'ﬂé.kers, metal workers,
wircless and elec‘b’rical‘ mechanics and v.arious grades »
of fitter. | N

(1i1) fhe £light or flights, including pilots, wireless
opcrators (air) and air gumners, together with ground-
CTeWSe
Froia November, -1939, onvvardé; the headquartérs and,

associated staff showed a steady inorcasc and .aintained a

. proportion of nearly one half of the aholes” The increase was due

to d:he_ever-emariding activities of the unit, at first mainly -

2

9xperi1nental; but later progressively mo?e o;berational. So far
as officers were concerncd, the main incroééc - from six to
fif‘been - came with the new establishment in mid-February, and wos
part of the preparations for active Oj;ératioﬁs. The new pésts

were concerned primarily with intelligcnce and with arrangements

. for the cxtension of activities ’co Froncee  The growth of the Unit,

“-and thc, fact that its Commaadmg-Of‘flcer had also to exercisc

control in certain f‘lel&s over \Io. 212 Squadron in ﬁJ:'arwcc, made it

desirable to appo:.n’c a senlor officer to act as second-in-command.

S/L G.W. Tuttle, brought 1n to f‘lll this pos“b at the end of February,

came in due course to con‘brol ‘bhe operational gide of the

activities at Heston, and so acquirced the vxperience which

qualified him to assume command, when the time caie to

--~3.ncorporate ‘t:he Photographic Dcvclopmen‘b Unl’c W.Lthln the regular

‘framework of the Roya1 A:Lr F‘orcc in June, 1940, As between the

workshops and flights, on the other hand, there were substantial
f’lﬁo‘l_rua’cions. Whereas the former incréased nearly fourfold .
between November and January, ’che Jatter remained stationary
dﬁng this period, only to d_.ouble betvween February and April
when the workshop staff increased only slightly. This merely
reflected the évolution of .'bhc: Uni‘b.’from- an expcrimental to én -

/operational
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operational rolc. Thc substantial incrcasc in workshop staff
during the wintor was nccessary in order to cope with.thc
rcéquirements of Bomber‘ah&'Fighter Couimands, cach of whén‘
.Wanﬁed stondard machines 'clcancd up! to improve their specd.
The doubling of tho flight staff during the carly Spring wos
nceded to operatc the ingroasing'numbof of aircraft; for
instance, the newly authoriéod flight of Hudsons rcquircd
fourtecn oxtra aircrov alone, including six pilots, four
wireless operators and four photographcrs.

Neither in the case of personnel, nor of machines, do

' the successive establishments accurately reflect thc rcsources

availablc to the Photographic Developuent Unit ot any glven

time. Thec special and novel character of the unit's functions

“imposed cxceptional difficulties in the rocruitment of suitable

pilots. It was early found that the fighter pilots, posted

to the unit on account of thelr femiliarity with Spitfires, were
cormonly unsulted to the work of photographic rcconnaissance
whether by temperaent ar traininge  The motter was put in 2
nutshell by the Commanding Officer in a demi~official letter,
dated February nd, addressed to thc Director of .ilitary
Co-operafion to whom the Dircctor-Gencral of Operetions had
delegated :mch of the dofailediwork conﬁected with the
Photographic Development Unit:-

,,...The efficiency of this unit depends to a large -
cxtent on the individunl qualifications of the pilots,
as we know froi expericnces....s..eslhs a gulde, we con
lay down the ruling that it is tmch easier to teach a
man to fly a Spitfirc thon to teach a Spitfire pilot
with the wrong tenperament to do the work we arc dolng. "

Tt is notable that neither of the two pilots, who
originally blazed the trail in the special gpitfire, werc
fighter pilots; F/Lt. Longbottom cane froi: No.202 Flying Doat

Squadron and F/Lt. Niven's expericnce had been with bombers,

The posting to Heston of fighter piloté unsuited to the work;

lod Air iarshal Peck to minute the Dircctor of Postings

/direct
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acas(a) dircet in April and forsmlate in writing the special requiraacnt:-
70B/1/12 .
para, 2 "The tosks of this unit- strategical reconnaissance at

high altitudc with unaried Spitfires and with Hudsons
or other alrcraft in cloud and bad weather by day or
night - requirc. special characteristics in the crews."
Paras3d - "The Fighter pilot is not ordinarily suitable.  Long
distance reconnalssancce in o singlc seatoer requires a
skilful air pilotage and o tcuperancnt or aptitude
different from that primarily required of a Fighter
pilot.s The knowledge which strategical reconnaissance
Bomber or Army Co-operation pilots posses is :.ost
valuablc and suitable. = As the Spitfire alrcraft is
unarnmed it is wost desirable that the pilot should have
had experience of the war conditions which will confront
hin in the air, otherwisc he runs grave risk of being
surprised. In view of the great height which has to
be maintained for long periods by the Spitfirce pilots
special physical endurancce and resistance to the effects
of altitude arc nccessarys. Comissioned pilots are
required," ' :

) Further operational ex@erience scens to have confim:cd
the view that pilots of outstanding qualidy were needed for the
task of special reconnaissance, When, after having been taken
over by Coastal Command in Junc, 190, the Unit was being

_preparéd to shoulder the immensgly greater burden which
dévolved upon it on the fall of France, the.A.O.C.—in-C. wrote
demi-officially to secure the persqnal co~operation of.ﬁhe
Director of Postings. The qualifications specified by Alr
Chief “arshal Bowhill for the twelve pilots required werei=

"(1)  considerable expericnce;

(1i) ability to navigate;

(11i) Above average classification as pilot for Jommon Seanse™
He further suggested that the pileots be "obtained from bouber
and army co-operation squadrons, but not from fighter squadrons,

_in vicw of the figﬁter pllot!s limited navigational prectice",
Ability to fly a Spitfirc was among the lecst of the qualities’
required of meﬁ who had to be capable of‘finding their way to .
ahd sccuring photographs of sclected points at svecified scalcs,
and)of doing this aione and unariicd. ‘All in all the work
called for 2 rare combination of conscientiousness, daring,
'self-reliancg end initiative. One of the most irmportant

/functions
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functions of the Heston Unit was the furthor trainihg of* the

pilots needed for operations both at home and in France

(212 squadron), Normally, .a course of from two to four weeks

. was. given, during which time the pilots were converted from

twin to single—engined‘aircraft.

- The growth of the Heston Unit was ﬁlso_reflccted in
the increasing;y large numbers of aircraft,éllowed in success-
ive establishments, although here the disparity between
establishmept and what was actually available was even greater
thap in the case of men, The first nominal cstablishaent was
framed'forvtwp.aircraft, one twinecngined, one singlc-cngined,
énd was designed to cover the Iockhced and the Beccheraft
operated by the Aeronautical Rescarch Company for the Sécret
inteliigence Service. Thesc aircraft, together with a Hudson,
remained at Heston throughogt the poriod down to the fall of
Prance for use on Secret Intclligence Service busincss, although
not always shown on establiSMnént returnse ~ On October 1st
the establishment was amended-to allow of #wo Spitfircs and two
Bienheims, to which in late November was added a flight of
thrge_Hndsons; in practice, as we have éeen, the first
Spitfire did not materiallise until the end of October and the
second until mdid-Janiary (1940), while the flight of Hudsons
was not available,till_the:Spfing..w The cnlargenent of the
-Unit and, iﬁ particular, the formation of 212 Squadron, for
the training of which Heston was responsible, lcd to %hc
addition in the February es#éblishuent of a Harvard which,
together with‘a Blenhein and a Spitfire, formed the Training
Flight. The.decisive increase in operational machines caile
in ﬁhq’Spring; when the establishment of April 12th allowed
four Spitfires with an additionul four in immcaiate TesCrve,
apart from the three flights, each of two Spitfircs with onc.
igwreservé, in France.

More ﬁnportanf than numbgrs were the pefformanccsof

/tho
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the machines and caucras aVailabl'o s for upon thesc depeonded the
réngc of .reconnaissance and tho scale and quality of the
resulﬁing‘photographé{ It will be renasbered that the first
opcrational triallhad fo be maae with a standard Spitfire I

(type A), stripped of armament and mounting an ¥, 2 cancra

with 5"'F.L.'1ens in cach wing, With such a inachine, range -~
was t0o restricted for sorties to be flown from #nglish basecs

end the scale of ishotégi«aphs o-b'baincd ranged botween 1 /70,000

and 1/80,000 s When talcén from normal operational heights., The
type B or medigﬁ-fange photographic Spitfire, thc first of which
was collccted from the Royal pireraft Establisiment in mide -
January, 1940, ﬁas fitbed with an cxtra (29/30 gall.) tank’

behind the pildt, which extended its range at cruising speed

to 750 miles.and nade it practicable to initiate sorties from
south-eastern England. The greatcr focal length of the lenscs
fitted to-the wing cameras -~ 8% instead of B" - neant that fron

a height of 32,000 ft, phbtographs could be sccourcd at a scalc of
1/4:8,000 as against 1/76,800.  The first of thc'iong~range
Spitfire I's (typeVC),’fitted with a 30~gallon bulge tank in

the port wing, in addition to onc behind the pilot, and having

two Fa 2i caimeras compensating in the starboard wing, did not
become available until towards the ond of March. Tho range of
the Type C at cruising speed was increcascd to 900 miles, bringing
Kiel within the scope of,reconnaissance.’ At the time 5f the fall
of France the Spitfires of the Photogrﬁfhic Development Unit and
Noe 212 Squadron were all of types B and Cs the only cxouple of

- type A had been lost on April 21st, and the now super long-rangec
type was still in course of préparafion. To those responsiblc
for the Unit and its'activities the;delays were cxasperating,
since the whole development of photographic reconnaissance was bound ‘i ;;;%
up with tho problem of securing extra renges  On the othér hand, -
the technical problen of how bo 2dd additional fuel tanks and
instal air~cameras without impairing the spced, which for
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tactics of cvasion was a primc csscntial, was onc which could
not be solved in a menient, nore particularly at a pcriod when

technical and inventive resources werce fully. strctched to iicet

_extravagant price to
| appreciated by iir Vi
matter ultimately res

_armooth ruffled feelix

other requirements.

The natural anxiety of the Commanding Officer of the

Photographic Development Unit sometines led hin to adopt a

course of action which in practice may have retarded rather

| ~ than accelerated the

treating direct with’

delivery of succcssive typese By

nanufacturers, as with Supcermerines at

Southsmpton, and short-circuiting the 'usual channcls' he not

only caused.irritatic

hin, but endangered the even flow of productions

other hand it may be
gain tilale for the Phg
it was high po]icy tc
Spring, the irritatic

gome dislocation in g

n in the quarters 'bes"b placed to help

On the
argued that unorthodox methods did in fact
tographic Developient Unit and that, since
have this ready for operations in the

n caused in official circles, and cven
;eneral-prod;lc'bion, may not have been an
Paye. Certainly, the matter was fully
lco~iarshal Pock, in WhOsc hands the

sted, and ;yvhosc ungrateful task it was to

1gs, while kecping his eycs fixed on the

main objective. In

o minute to the Deputy Chicf of Air Staff

dated March .BO'bh, the Air Vice-iiarshal spoke from the heart

-when he referred to -

"the difficulties we have constantly fo siooth outs

The ideas have

been good but to get the bencfit of

them we have suffered great inconvenicncc,

As he continued in his minute:

“phe first and fundamental question is whethor we go

on with Cotton

enduring much tribulation for the

value of whatever further ideas there iay bc - and
T think there will be good ideas - Or whether we
regularize everything 'and dispense with Cotton."

The achicvenents of the Unit during the following nonths ond

its quality when the

190, amply justifie

tine came to "regularize! 1t in Junc,

d the policy pursucd.

/80
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(¢) The control of the Photographic Development Unit.

So soon as the Photpgra?hio Developrient Unit wos
feady to carry out photographic rcconnaissance, it bécame
necessary to deeide who waé to control its opcrations, Dﬁring

‘the opening phase ﬁmcr—service questions, although imélicit,.

. remained in the baokground5 The problein was how to incorforatc
the new aotivity within the franework of Royal Alr Force
control, without crampingléhe freédom of itsvdevelopment or
prejudicing the services ﬁhich it was capable of rendering to
all engaged on planning the war on land and Sea, ag wecll as in
the air. Since, from thec beginning, the Heston Unit had been
sponsored by Lir Vice-ifarshal RePcck (Director-Gencral of Operations),
control of its activities rested de facto in his hands and in
those of the birector of Military Co-operafibnr(G/C H.H.i. Frascr),
to whom he delegated its detailgd supervision irmediately beforce
beconing Assistant-Chicf of Air Staff for Operations and
Intclligence early in ﬁebruény, 190, It was, however, always
recognised that the control of an operational unit could not

\ propefly be carried on from Alr Ministry. Routine
administration was provided for at the outsct by placing the
Unit at Heston under Northolt as a parent station, and, up till
the timé of its transference to’Coasﬁal Coﬁmand, the Unit
rerained for this purpose under Fighter Cormand, an arrangeont
which worked all the betber from the circumstances that this of

D:of I,War all operational commends had the smallost 'axe to grind'Q

. Insiructions
issucd So far as the actual air-photographs which it produced werc
Dec, 6th and ‘ '
22nd. Sce - concerned, the Unit came within the purview of the Dircctor of
Appendices

XVITI and XIX .Intelligence, who during Decarber 1939 issued instructions.
rcegarding the scalé of photogréphs and the distribution of
prints, which apolied to Noe2 Camouflage Unit, along with all
other units engaged §n photographic rceonnailssance,

'G/C Fraser's first concern was to institute a ccrtaiﬁ
indnimua routine, which, while calculatcd to avoid cramping the

/Unit's
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Unit's scope, night yct serve to keep the Lir m1n1stry
accurately 1nformed of the current p051t10n. 'His instructions
issued on February 22nd., requlred,_
Eé;h# /s (a)  that cach photographic Qcmand eheeld be given a
_ serial number; .

(b)  that tﬁe‘tine'bf takc-off,'seriai number'o? task,
length of time¢ and a brief reconnaiesancc report.
should be telephonea to AirVMinistry (F.0.7);

()  that a Bombér Cormand for:m !X! should be rendered
to F.0.7 d'ai;y; | ~

(d)  that a detailed reconnaissance report (Forn 401)
should be rendered for each sortie; :

(e) tthat ﬁwo'copies-ef,eaeh photograph, together with a
short preliminary‘interpretation should be
forwarded at the”earlieet possible nonent to F,0,7. -

(f)  that one en;argemehtiand six further copies of each
contact be.forwardea.to the Dircctor of ﬁilitany
Co-opera%ion»for forwarding. |

One effect of this routine wae‘to assist the Adr A
Ministry to reduce and’ ultimately to elirinate overleppiné '
between the varieus agencies engaged-in‘phoﬁegraphic_, g
reconnaissance. In addition, it-pﬁt_the Hiﬁistry in a
position to allocate priorities; ané so to ensura fhat tasks-v i
were dealt with in order of 1nportanae by the strlctly
llmlted forces available, Yet _at first, the Corwandlng
Officer at Heston was allowed a large degree of latitude,
which was necessary when every'sortie was in the nature of
an experiment. The measure of thls nay be illustrated fron
the fact that it was agreed at the neotlng on the subject of
Special Photographlc Reconnaissance, held at Headquarters.
B, A. F.F.; on Februery 27th, 1940, that "all requests for
- speclal photoéraphicﬁrecennaissanco will ?e roforred, for the
- time being, straight"to the P,D,U. Heston", = Yot, it was

/incvitable
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inovitable that the further’the Unit progressed on the road from

experiment to operational routine, the more pressing would bo

the call to subordinate its activitics morc strigqtly to the PR

Royal Air Force as a whole.

The fundamental question was whether the Air Hinistry
should maintain, én_d tighten, control over the Unit, or whether
it should be handed over to one or other of the Cormandss
There was general agreement that direct Air Ministry control
of an operational unit was imprqpcxj in principle, but counsels
were divided as to the wisdon of Handing the Pho‘coginphic
Development Unit over to Bomber Command, This course of action
was certainly favoured in some quarters of the Air Ministry
during Februery, 1940, and no one was keencr than the |

£+ 0.0, ~in=C. of Borber Comrend himself that the problem should

" be solved in that mamner.  Air Chief Larshal sir Edgar Ludlow

Hewitt was mindful of the inability of the aircraft under his
cormand to secure the information needed for planning his
operations, and was fully alive to the possibilities of the
Photographic Development Unit, Doubtless it wo.é VVi'f;h the
splendid photographs of the Ruhr, obtained on March 2nd, in
mind that at a meeting held on March 5th, in the Chicf of Air
Staff's room®™, he maintained that the Heston Unit ought to be

Placed under the direct control of its principal user, namely his

owmn Command, In a letter dated liarch 10th his casc was stated

in greéter details-

"In the absence of speed bormbers capable of doing
reconnaissance and photographic work over Germany,
the Photographic Developrent Unit is a vital
necessity to this Headquarterse......the needs of
the Cormand in respect of Intelligencc and " eyes"
cen only be really efficiently et by the inclusion
within the Command of a unit capable of carrying out
reconnaissances and photographic flights whenever and -
wherever required.....conditions are, often such that
Blenheinms cannot operate, and I have then no
alternative means of doing the work. Consequently,
days pass when urgent information is required which
I am unable to get and although Blenheims arc sent
out, again and again they only come back reporting

/that
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that the weather on the other side is too fine and
clear for them to obtain the 1nfor11atlon and return
safcly to bases". , ..
In,ad.dl‘b.lon , the Alr Chief-liarshal complained of overlapping
between the Unit and his own squadrons,. and the lack of
}cxonfoxmity of some of its pho’cog.r‘aphs with Borber Cormand
requlremen‘bs s particularly as regards scalc s and of delays
between the faking of photographs and their recep‘bion at
- Bomber Cormands In conclusion, he requested that a spec:.ai
unit should be incorporated in his Comnand, prefera;bly the
Photographic Development Uni'l‘; so that he could "have the
adventage of the advice and assistance of W/C Cotton, of whose
experience, initiative, and enterprisc (he had) the highest
opinion“. | |
on the saie date that the A+ 0, Ca =in-Ce of Borber
Cmmand.wro’ce his letter, denanding ,' in cffect, the body of
the Photographic Developient Unit, the Director' of iilitary

Co-operation, who for two months had been intinately

A, H,B. associated with its developuent, subiitted an important paper
folder ’ 4
1T, H/143/6 on the 'Evolution ‘and Puture Control of the Photographic

: Developnent Un:Lt' to the Alir S‘ba.ff. - In this Dape‘r G/C Fraser
raised. the question of how the unl’c at Heston, as distinct
from No, 212 Squadron, which for opcrational purposcs was
placed under the orders of the A.0,Ce=in=Cas, B.i.FFe, could
best be controlled. = Among the leading factors to be taken
into account, hc laid down:-
(2)  that "it is wost undesirable that en oporational .
" squadron should bo. controlled direct by the Alr
Hinistry,'
(b) that "the :E'uncfi-On ‘of the “hotographic Dcvc].meent
Unit is to provide intelligence information to
gatisfy the needs of the Admiralty, the Alr
Nﬂ.nis‘b;‘y , and Borber Cormand respéc"cive ly",

/(e)
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(c) that the "ultimate responsibility for obtaining this
information rests with the Director of Intelligence".
(@)  that "up fo the present W/C Cotton, acting as a free-
lance, has been permitted to use his own discretion
entireiy as to how and when he despatches his aircraft
in order $o obtain the inforimation for which he is
asked, It is fair to say that his nethods have been
more successful than those employed by Bomber Cormand,
both as régards the results échicved, and tho
avoldance of casualties to .personnel".
and (e). ’chat if W/C Cotton "werc to be placed under the
- operational control of Bomber Cormand he would have
to subofdinate hig ideas to those of the Comrender— .

in;C hi'ef“ :

_ ‘In hig:coitients on Air Ch:.ef-rhrshal Sir Edgar Ludlow Hewitt!s

‘ let’cer, G/C Fraser made the intercsting suggestion, doub'bless

inspired by the Gorm'.la.ndlng Officer of the Phbt-ographic

Developnent Unit, that "one solution might be the forration of a

Photographio Redohﬁaiésance Group, %o include the whole of the

organisation both at hone Aand in France. This would ensure that
not only Bomber Command, but also all the other 'uscrs'e,...
‘received considéra'bion, a-c.cording to- the degree of priority
laid down by the Air Ministry s and that there was no duplication
of efforteees." . |

In the outcome s 'bhose:: who opposed the +::r'a.néfercncc—: of

the Unit to Bomber Coimand won the day, and it remain_gd under

- Adlr Ministry control until transforrod to Coagtnl Cormand ak

. the time of the fall of Francc, At a meeting® held on iiarch

151;1'1 at Lir Ministry, it was o greed ainong other things that the
Uni'b should remain under Fighter Command for routine
administration, but that for policy and operations it should

come under the Director of Intelligence, who should form a
/Liaison

¥ Attended by D» of I., DM.C., De Of Plans, and A.D;I.

\(@\)
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liaison branch ’co co-ord:.nate pho’cop;r‘apluc denands.  Owing |

g

fo’ delays :Ln 'bhe talcz.ng over. of‘ the jiroraft Operating

COI‘xpa.ny, descr:l.bed in a la’c’cer scction, the :Ln'berprc’catlon

s:Lde, ‘Wthh was an :Ln'begra.l part of the unit's work as

conce:l.ved a’c ’che 1"1ee't:t.nr~ 'bhe format:l.on of the new liaison '
branch in 'the D:Lrec‘bora’ce wa.s delayod. -~ Not un-bil May 11th,
whon the D:Lrec'bor of' Organ.lsa’ca.on issued-a Sccret Organlsa'blon
M emorandum on 'Reorganlsa'blon of P.D, Uy and Nos 212 Squa.dron'
was A.I 8" as the new bra.nch was terued, forially instituted.
Its f‘uno‘b:.ons were defined as including:=
(a) "Cons:l.deratlon of and transnission to the
| appropriate _Air{ T‘-{J:.nis’crybranches , With their
‘recor.menda:bion, of “l:'he (roquirements of PyDsU, in
personnel and cquipaent Which arc outside the
nortal cs’cabl:.s}ment or scalc
() | "Tran&uss:.on to-the PyD,U. of all deands for air
| ~ photography and intelligence target iodels, etoes"
(c) | Transgiission of demands for nev} pho’cegraphs to

| F.0.7, who would allot priority.

(D) The orgmlsatlon and control of Special Reoonnaissance

S in. France |
If the novel me’chods s dea‘.lonst:c:ated by the Special
Flight during 'bhe'win’cer‘of"ﬁ 939, were to be ‘applicd to the
spring campalgn on the Continent, it was ev:.dent that there
was no time to lose. In fact, the main outl:l.ncs of the
organisation for high speed s’cra“cem r-al reconnaissance in
France were drafted by A-V-M Peck before the initial
experimen't ‘had been fully completed. In a paper prepar.ed
for the guidance of a conference on the organlsa'blon end
equipment of a special recomnaissance unl'b :Ln France, held

at plr 1.1n1s’cry on January 5th, 191;.0 he declared h:.s mtenuon

- Jof

4 Couprising W/C 4. L. Cooper and /L G. iexwell.
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of forming a service unit to carry out stre{téigi:cal recohnaissance
on the sane basis as éﬁch units as Nose18 and 57 lsquadrons. The .
leading difficulty was recognised to be hov(r"’co ‘submdt the unit to
the control necessary for scrv—_\.ce conch.t:.oas mthout crampmg
that froedom for development, which from a long tern po:l.nt of

v:LeW Wwas S0 w.tally noccssary. The original proposals put L
P

forward by A.V-M Peck, which in fact werc broadly adopted, wero
that 0pera'blonal control should be vested in A.O C. -in~C. Fra.nce
Air I«Larshal Barrat'b to whom 'bhe Commandlng Officer at Heston
should be responsible "for the technioal efficiency of the unit
in Frahce" and with whom he should maintain close relations.
The Unit 'in ‘France was to have 1ts own Comnanding Officer s but
was to be sudordinate "for technical development and teo’hniéal
‘ad;ninistration , provision of trained persénnel and the like" +o
Heston.  Such a scheme clouid e, and was, criticised as one
of divided controls. On 'bhe other ha.nd the ideas being
" evolved by the Photographic Developmen’c Unit were still fluid,
xa.r}d.;izb would have been 1zb;t umwise at this stage to have formed
them into some rigid service mould. }fIQJ;-eovci', it should be
remembered that the Photographic Development Unit still
incorporated a Secret In‘telllgencc SCI‘V'.LCG fllgh’c and. 'bhat as
will appear. when' we ooine’ to cons:.der opera‘b:.ons s ity was some‘b:u.mes
called upon to undertake tasks which fell outsmde the normal
sorvice range. Ae V-l Peck's scheme ‘endeavoured to make the bost
of both Worlds, to preservo the freedom essential for
developmont and at the same time to pI‘O'V'.Lde the essantial mn:unum
of scrvice organ:.sa'blon for ’che unit to f'unc'b:.on smoo‘chly under
the stress of a campaign. - The comprbms_e had the supreme
merit of working in ]émctice , even ’if it led to certain
J'.rregul.ari‘bieg. e g The shor‘b—circu‘iting of the competentent
ACLS(G) authorities dl;u.-.ing the mo‘vemen’c of Nos212 Squadron to France and
%.]3—; '?71 6A-C  the tréhsf"ei"ence of the C,0, of the Sqﬁadrt.;n to the Middle East
R without: authority, B
/Towards
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~ Towards the cnd of Jarnuary the Chicf of iir Staff’

ruled that a special strategical reconnaissance unit should be

set up in France, its function 'being to secure photographs,

" not only for thc Armjf, but also for Bomber' Command. and Air

Ministry, On February 12th the A4,0,C, ~in=Cs, British Liir

~ Forces in Franco , Adr llarshal Barratt, was officially informed
that the squadron would be operating under his direct

4 operaticnal cdn‘crol, while remaining " from the photographic

aspect, under the technical control and technical administration

of the Officer Cormanding the Photographic Development Unit at
" Hestom". Tt was further intimated that since "the now

reconnaissance squadron will be taking over some of the more

difficult tasks which have previously beon the rqsponsi'bili“by

‘of Nos,18 and 57 squadrons", thesc would in course of time

"Eéconie availablé for the normal tasks of medium bouber
sqﬁadrons". ‘In “bhe same coirmnication the purposc of the
new ‘uni'b , which was %o be known as Nos212 Squadron, was defincd
aé v‘s’crai’cegicalvrcc:onnaiééance to meet the reguirements of:~

(2) nir HEnistry

(b) 4ir Forces in Franoe

(c) British Expeditionary Force

(@) French autbhor:.“cles

(e) Home Commends,

Detdiled decisions as to the orgenisation of Special
Pho'bogréplﬁ.c reconﬁg.issance in Prance werc reached at a mee'l::'l.ng"E
held at Headquarbers, B.iF.T. , on February 27th, wder the
chairmanship of A.V-M D,C.S.Evill. It was agreed that,
f§110w5.ng a direction given in ‘the Air Ministry letter of
February 12th, all demands for photographs should be addressed

t0 B.L.F.F,, H.Q.,, but that a copy of denands from home

: .a{rbhori‘bies should be sent to the Photogrephic Development Unit

/et

% Atbended by A.V-M D,C.S Evill, A/Cdrc F,P.Don, W/C

L.P.Ritchie, W/C F.S. Cotton and §/L McPhall,
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at Heston:..at the séme time it was suggested that, in thc casc
of reqliests from hoine, the proccss right in practice be roversed;
the only essential was that requests should be repeated to both
cnds, The tgndency{to divide immediatevresponsibility was
further seen in the decision that requircments of all home
cormands and authorities shou1d-be issued by Heston, and those
of all commands and authorities in France by B.A.F.F,., }..Q.
Again, where requesfS'involved additional reconnalssance, the
Photographic Development Unlt was detailed to make the necessary
arrangements direct for houe authorities,fwhile for

authorities in France responsibility rested on B.A.F.F. All
requiremeﬁts for photographic taéks were to be refcrred to No.212
Squadron. The squadron was to open its own opcrations roon,
and was to be responéible for processing, plotting, interpreting
and issuing the photographs to B,A.FF., H.Q. Intelligonco Staff,
who would pass the results to tho comands affected. A first
necessity, if the schene was to function smoothly, was the
organisation of photographic libraries: only with such would it

be possible to obtain rapidly thc photograbhs needed for

‘comparison with newly flown sortics, the sssential basis for

photographic interpretation. It was consequently decidéd that
photographic libraries, contaiﬁing all photographs takén by the
Photographic Development Unit and No, 212 Squadron, shiould be bullt
up at Heston, No.212 Squadron and H.Q., Bea.FF, The library at
B.A.F.F. would also compriﬁe photographs taken by Alr Component
and the French, and ﬁracings showing-thé areas covered by these
were to be issued to Heston and Nos 212 Squadron.

The initial establishinent for Nos212 Squadron, dated
February 10th, 1940, provided for a Headquarters Staff of 92,
including 14 officers, and for three Flights, comprising 12
offioers, 51 other renks, and 8 Spitfires (6 I.E., 2 L,R.),
together with the tranqurt necoessary to naintain contgct with
base and the various forWard_éirfields, from which the softios

/were
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, - Were made, Apart from comparatively ninor adjustmonts s the

., establishient renained fixsd throughout the period of the

()

French campaign, The new cstablishnent s dating from ,pril
12%h, which was issued in combination with that of the Heston

Unit, provided for a total of 25 instead of 26 officcrs, the

- englneering of ficer having been dropped, and for 189 other

ranks in place of 155, the incrcasc béing due largely to

‘provision for messing, The Spitfire establishuent was

adjusted by the addition of a third machine I.R,, and throc
Moths were added for intercormwunication. The size of the
Headquarters staff was due to the spécial character of the
work:: the officers included seven Intelligence officers,
of whoi two each were held for plotting and interpreting
air-photographs, a liaison officer (French=speaking), a
medical officer (height specialist), a photographic offiéer,
and, at first, an engineering officer, in addition to aaol/d*b—f“-?
Squadron-Leader in comand,® an’adjustuent and an equipront
officer. A large proportion of the other ranks at

Headquarters werc photographers (40) and it .Was also nccessary
to meintain 8 R,A.F. police, owing to the special nced for
security. The staff of the flights calls for no renark,

other than a reminder 'bha'b?' in accordance with policy, all

the pilots were of cormissioned rank.

The early development of. Photograchic Interpretation
in the Royal /ir Force.

At this point it is convenient to considor the
facilities _avéilable for 'the interpretation of éir-photographs.
Up 411l Haxch, 1938, it will be renibered, interpretation
ranained exclusively in the hands of the army, a rclic of

conditions evolved during the war of 1914, [The section of

Adr Intelligence formed in that month fo apply air-

/Photography

®  §/L HOC. HacPheil
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photography to intelligencc was principa.llyloccupied up to the
outbreak of war in arranging courées- in photographic intqrprotation
- for intelligence officcrs, so that in the ovent of war the Royal
- Air Force :would be in a position to extx;act the inforuation
required from its own photographs. 7Yet 'i‘b is dmportant to
remerber that the section was itsclf an agency for interpretation, .
coﬁstitu’cing as it were the domestic centre for the Alr Staff. - B
S/43029/274 It was for oxai.lple this secfion which interpreted - the
. "oblique.photographs of Cyrenaica taken by Nos 202 Squadron in
October, 1938,  When in August, 1939, it was dosired to
interpret the photographs of North West Gerimny obtained by the
dieronautical Research and Sales Corporation for the Sceret
Intellig‘eﬁce‘ Service, the iir Staff '&urned again to AJT.1(h). '
Since the post was filled at this tine by a technical specialist,
it was necessary to attach an officer with interpretation
~experience.  The choice fell upon S/L W.H, G.Heath, who had
interpreted pho*bogfaphs in the war of 1914-18 and had latterly
, Aatténded the Royal pir E'o:éce course in photographic inteppro’cation
. . &t the School of Photography, arranged by S/L H,C.Wheelcr, tho
original holder of the post in Lir Iﬁteliigence. S/L Heath'in
due coursec replaced §/L Hall® and sct to work to build up an
interpretation section ét Harrow. The general line followed bs;
the Air Ministry section was already made clear in the first
Interpretation of Air Photographs Swmary issu.ed on October
."'.2'1 st, 1939, and distributed’to Borber and Coastal Comiands,
Sce Advanced Lir Striking Force , end AirAComponen'b as well as in the
Appendix XX _— :
Lir Ministry itself, | The photographs used were dravm froz all
. available sources, principally Pron No..2 Group Borber Cormand,
' but also from the Secret Tnbelligence Service flight.  The
section was thus in a sense a central clearing house, recciving

photographs froa all sources and distributing the information | f‘? ‘
| \ | /derived

® /L F.R.W,Hall, who succeeded S/L K, G.Wheoler in Jammary, 1959,
was himself posted away in Noveiber, 1939.
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derived theroefrom to all the principal usors.  But

the Interpretation Swmary was essentially an

in#elligencg dbcument; it was based on the collation
ofAinformation ffom_photographs taken over a longish ‘period
of time, ahd ﬁag thefefo:c precluded from serving any
directly-operaﬁional function,

- Bormber Command had its own machinery for
interpreting photographs baken by its aircraft,  Station
Intelligence Officers werc trained to make a rapid first .
interpretation, but more detailed work was reserved for
Headquarters. Here, as we-have seen, S/L P.J?A»Riddell
had been working since.the Spring of 1939 to assaible material
that might be of value to intelligence officers, both for
briefing aircrewé and for identifying and comparing
reconngissance photographs. . is war approached the problen
of staffing the Photographic Interprctation Section becane
acute, The search fof suitable éfficcrs to man the section
was beset with difficulties. In view of other numerous and
insistent calls on the small body of scrving officérs, it
was evident that the photographic intérpreters tust be drawn
froin eléewherc, The source which at first suggested itself
for Intelligence officers in general, namely retired officers,
proved.to be far from satisfactory. The freshness of outlook
needed fo develop a new source of intelligence almost from
scratch.was nost- likely to be found in civiliang, but recruits
fromicivil life suffered from lack of precise lmowledgs of
military 'del'cail. This meant that, cven when a toam had been
selected, the interpreters had to be put to school and
familigfised with air-craft and_shiplfypes and wilitary detail,
as well as the lay-out of industrial undertakings, powcr plants
and lines of commnication, Another difficulty lay in ago:
as a rule it was only among younger individuals that the
requiéifé adapfability, keenﬁoss of éye and the stgmina

/necessary
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necegsary for rush work werc found, but it was preciscly on this

section of the country's man-power that alternative calls were

-

most insistent, L4 partial solution to this latter diffioulty lay

in the employment of W.li.A.F, officers, a solution to which Bomber

Gomond was early driven.  S/L Riddell's first recruit was P/0

G.D.Hamilton, a volunteer reserve officer who put in sparc tine

dur:.ng the Suzmer in helplng to bulld up the section. 4t the )

end of uugust 'bhe section was granted an increasc in staff,

comprising two elderly retired officors,® s ® neither of whom took

to the work and both of whon were posted away in duc coursc s and

two civilian clerks, each of whom was later coriissioned in the

W die fie F/ During the jutwm threec Intelligence officers were

obtained %o train as interprebers,to whoi was added a fourth in

'January, ‘I%O.Jc By the end of January the nucleus of the

Photographic Interpretation Section at Bomber Comand was in

b eing.

in excellent insight into the functions of the Bomber

Cormand Photographic Interprefation Section, as it had developed

by the Spring of 1940,, can be had from a review drawn up by

S/L Riddell on March 27th, 1940, The functions of the section

were detailed as follows:w

(a) Naintenance of target map files and reference.files.
| (b) Provision of a continuous watch to ensure that no

avoidable delay occurred between the return of
reconnaissance alrcraft and the distribution of
infonnation and photographs,

(c) Servicing Group and Station In'beiligen‘ce Officers
with photographs and information. “

(d) The supplying of iir Ministry and Adzzﬁ-.ralty with
inf'orfmatioﬁ from phd'bog&'aphs taken by Bomber Corrand.

~H

Hone F/Lts. T.W.K Hider and T.W.Shepherd.

Comxaissioned February 26th, 1940, as 4/S/0s L.n.Wllson and
C. M, Wood.

B/0 L, B.P,Fane (12/9/39); B/0 E.L Fuller andR, H. Windsor
(16/10/39); P/0 Turuir Warden (25/1/40).
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(¢) mo sﬁpply the Director of Intelligence at Air
Ministry with imnediate inferéretations of all
photographs , cdvering oncily activify and the
ﬁntention of Borber Cormand operations.

() To-prdvidé Borber Cormand with detailed inforﬁafion,
covering cncmy activity and instqliations,
including flak, balloons, batteries, barracks,
‘dwqps and other nilitary natters; industrial
.plénts; naval and cormercial ports; W/T.andJ
D/F stétions; new roads, bridges and works.

(g) To provide "information.neoessary to give analysis
of industrial targets", . -

(h) 7o provide land-marks.

(i) To provide information, dfaffs and pfints for

o press pur@oses. o o

It'will be scen that the Section wﬁs attempting to
111 three distinct roles. First, it was discharging
dopestic functions,.éervﬁng as a cleafing houscAfor_
phbfdgraphig ihtélligcnco throughout Bomber Cgm@and, drawing
phdtdgrgphs from the varioﬁs lovwcr formations, and in return
diffusing intélligence énd aids to intélligence to Groups
and. Stations.‘ Second, it acted as thé channel of supply
%or the photographs and the interpretation reports, b& reans
of which the fir Staff might best be able to cheok thé'efficacy
of operations by Bdmber Cormand, .nd thirdly, it was
attempting to suppiy both Lir Minlstry and.Admiralﬁy with
general intelligence defived fron air‘photographs; in 80
far as»the Section was concernedlwith proyiding Bomber
Comaand with targets and in due course assessiﬁg the -
effectiveness of any attacks made upon fhgm, it was carrying
out the task for Which; prior to the outbreak of war, it had
been designeds The Air Cffioer Commanding~in=Chief

/appreciated
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appreociated that he would need this scrvicc and hoe took steps to
provide himself with i’c. The large quc.s'b.ion of policy, whethor
fron the point of view of the gonoral rosponsibility of tho iir
Staff for operations as a whole it was desirable for a Cormand to
obtain its own intelligence and still more.check the results of
its own attacks , was not raised at this s tagcs

But the Bomber Comand Scction aspired to morc than a
puzfely domestic role: in passing Igenoral intelligence information
from photographs, _bther than that imnediately concorned with
Bouber Cotmand operations, to iir Ministry and .dniralty, and
by ‘extending the t‘arge‘b interests of Bomber Cormand to- cover
every a‘c’&ivi’cy of the énem&, it was in éffect shaping as a
centralised photographic “:".n‘terﬁprétation unif f'or_’ch'c:c- L:Lr
Ministry, sdiniralty, and, by logical :hnélication, the War 0ffice
as well, In this S/L Riddell was a;ided by the restricted view -
of his functions taken by S/L Heath, There was a goap and it was

natural that §/L Riddell should attewpt to fill it. The review

of the Sectitn's activities previously swiarised was in effect

BGC/S. 20428/
1/10

drawn up’ 'in.support of an’eapplication for the substantially
larger establishment, which would obviously be nceded féf the
development of §/L Riddeli's ideas. But in the i;léantj;‘.lé ‘the
géfa was being filled fron another quartérn and by.thc ehd of
April it was evident that the requirezneﬁ‘t— for extracting general
strategical intelligence fron alxr photographs would be ad;;quately
net oi;.’csid'\e Bomber Cormand,’ i

In ref‘usiné the applicatic;n for a greatl& increased ¢
establishment "on April 29th, 19).,.0 s ’cﬁe Senior Air Staff Officer

of Bouber Comnand nrlnuteci that the role of the Bdm'ber Coumand,

-Photographic Interpre‘ta.‘biori Section was likely in the future %o

be limited to the "immediate interpretation of such photos as

affect our own immediate operations", By the Spring of 190 it

 was evident that, just as the Blé;nheim' Squadrons were likely to

1

oo
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be ousted from the ficld of stratégical reconnaissance by
the new higb-speed high-altitude unit, 'so equally was
photographic interpretation for strategical planningA
destined to be carried out elsewhere, Logically it might
have bqen expected fhat,'vrith the development of a special

reconnaissance unit under the control of the Directorate of

‘Intelligence, a parallel developient of the section of the

Directorate concerned with interpretation miéht have
occurretL ., In practicc this did not happen., Instead an
oréanisation built round a private firm passed under ,Lir
liinistry control, absorbed the Interpretation Section of the
Directorate of Intelligence and ultimately most of the
personnel and.znany of the functions 6f‘ the Photographic

Interpretation Section of Bomber Command. - Photographic

-In’&crpreta’cion',_} like photographic reconnaissance, was destined

. to be centralised, but not within the body of Boriber Comand. .

The ..ircraft Operating Company Idmited™, which

speciali sed in alr survey, first approached the Ay Ministry

with a view to acting "as a specialised unit for service with

the Royal iir Force in emergency" in September, 1 838, at the
‘b;i.me of the I‘;T_unic'h oriéis. This offer was rejected in July,
1939, efter full and careful consideration; in a letter which
welcomed "individual offerg of service from _SU'Ch of the
personnel in question as are not already under a Reserve
liability".

In brief the situation was that the Company wished
to maintain itself as an entity in the event of Wa'r , Wherons
the 4ir Ministry took the view that it would employ, when the
tine caie, only such as.se'bs of the company as might prove of
direct value in the prosecution of the War.':_ _Fron a narrowly
financial point of view it is clear that the Ministry's
attitude was correct under the circums‘cahces likely to prevail
in time of wer. It was evident that the Company's civil

/business

# The holding Company also controlled ferofilus Ltd. of
Weribley, and The ilrcraft Overating Coripany Limited of
South Africa.
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business would rapidly dry up and that _its value as a going
concern would soon decline stecply, and that in consequence it
was bad policy to come to terms until this had occurred,
Moreover,- iuch of the 001;1pany'5 plant and personnel was, at any
rate on paper, redundant and its few unique assets could, in
the event of need,be appropriated at will at any cozivenient
time., But the cmnpany‘s ain’ preoccupation wes naturally to
survive and ;bha‘c this could ﬁnly be achicved in tiue of war in
jthe\service of the State, since its eivil work would varnish,
its personnel be dispersed and soime of i’cs:piz'mt e iinpressed.
No effort was spared to enliét official support to
this end, Rebuffed by the iir iinistry fhe copany turned -
.elsewhere and, with the near onget obf wér, appfoaoh_ed the
Fixfsst'.-I.;ord of the j;dr.ﬂ.ral’cy;b 1n a letter déte& iugust 31st, the
earnest hope was expressed that sone use ugh’c be found for its
services, which might pre.vén’c its disintegraﬁon. - The ,sdidralty
s/2274/1 replied non-coimittally and on Septeiiber 23rd fon'v‘a'x"ded_copies- of
- vthe'correspondéﬁce to Air I!Ij.nistx‘y; Lt .the begihning of
s/1818/14 Sebtamb,ex-‘ the Company also approached the Deputy Chief of the
Inperial General Staff?, suggesting that it should be “ba,léen
over by the War office )a's a going concern before it was broken
up. This likewise was referred to Idir ilinistry. Thus,
having failed by a vfronﬁalvattack the Company appro_a_.che_d.fbhe
Lir ¥inistry indirectly froix each of two flanks,- In effect
the iir Ministry was invited to reconsider the question of
taking over the Cor an:y' asl a u:;lit f‘ér purposes of air survey,
é.lthough only a few weeks pfeviééts fhe ./xn;.jr Council had came %o
3/1818/24  a contrary decision. - _T?irslt reactions were f'z;.'vou:ci‘eln.b_le , but
3/1818/12 * on further c\onsidéra.‘bion diffic.ulties. soon appeazféd; in
i:articular, it was pointed out tha'ib., since the responsibility
- of the Royal Lir Force in iir Survey Vv'v‘ré.s‘hcoﬁfiﬁed. $o taking,
the photographs, a .f'u:dc‘hlion for which a special flight of Noe 53

- /Squadron
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Squadron was already provided, thére sceiled no adequate reason
why the Lir kinistry should bo required to take over the
Companys Extra weigh’c was lent to this argument by the fact
that the photographic part of the Coupany's assets, which
incidentally consilsted of no more than two civilian'a;,’l.rcraf"b

(D, H, 89 Rapidos) with p;i.lots and phofbgraphers , was carmarked
for usc by the Ca&nouf/la..ge Branch of the Hoae Offices Given

the sub-division of Survey functions as betwecn the Air inistry

and the War Office, it sccied clear that the ground staff of

. tHe Company, ciployed mainly on the apping side ,—' fell within

the latter's province. The War Office for its part, having

made adoquate arrangements for the drawing of maps foxr the

. Army overseas, felt no inclination to absorb the Coipany's

“drawing staff or s‘bereo-—piot'be_rs. Ls a result, Major He

Herming, }f,ianaging Director of the Coupany, wes inforied in a
letter, dated Noverber 14%th and signed by the Perianent Uader-
Secretary, that the Ai:é .Coun'oii L f'bc;r due consideration had
finally rcfused to recoﬁsider'zthé"if decision of July 2ith.
Rebuffed for a sec_:ond'.' tine at the-departuental level,
Ijor Hemiing persisted in his importunity. On Noveiber 28th

his proposdls cailc up before the 16th neeting of the .peputy

 Chiefs of Staff (39), who deferred their decision pending

further investigation by the Adidralty, Var Office and

Colonial Offices wach of these depai’cmen‘bs arrived at the
saue conclusion as the iir linistry, and at the ond seeting
of the Deputy Chiefs of Staff (1940), held on January 10th,
1940, the Secretary' was. instructed to infori iajor Ferzaing

that the Governzent did not wish to take over the organisation

~ of the Aireraft Operating Companye. The nost exhaustive

enquirics had beon mede and, so far as pir SUrvey was
concerned, none of ‘Ehe appropriatc departnents of 3tate could
find a usc for the organisation, which ajor Haixing was
convinced could render vital service.

/But
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But the inpassé was not complete, If the ground

~

" staff of the Company could not profitably be used for survey

purposes, it was conceivable that its experience might e

utilised in the plotting and interpretation of air-photographs;

in particular the firi owned a Wild Lutomatic Plotting machine

and retained the services of an expert operator, Ir. Ii.Spender.

+ -Already on September 23rd, 1939, liajor Herming had been put in

touch with the A.0.C.=in-C. anbeera:n:]and, who was anxious to

- obtain help with personnel skilled in the interpretation and

plott:.ng of a:.r-pho’cographs and on the follom.nfr day 8/L R:.ddell
inspected the premises at Wenbley. Nothing ga.lc of this
méeting for the moment, but arising out of the talks which
ensued 1t was suggested that 'bhe Conpany mnight conslder.
operating w:.th the SPec:.al Fl:.gh’c at Heston under W/ I, S.Cottone .
Accordingly on 'Octo‘ber ond Hemmiing and Cotton, whose paths had ‘
nreviously crossed in private business , et to discuss their -
poss:n.ble association for 'bhe furtherance of photogranh:.c
reconnaissance. Durlng the following months the Heston Plight,
and the A:chralt Ooeratlng Coupa ny were destined %o draw into
an even closer association, - Both were outside the established
organisation, and had yet to prove themselves, and their
potential functions were coiplementary.

Although the eafly Heston experiments were conducted

‘with backing of the highest authority, it is natural that

their eariy suoéess was {not everywhere viewed with the same
entlmsiasm, One of 'bhe‘ easiest lines of critic:i'.,"sm' was the
small scale of the jphotographs secured by tho Spitfires, a
‘defect! which was the inevitable result of employing caieras
with 5" and 8" F,I, lenses from ﬁvice the intended altitude,
and for which the renedy lay at hand in the bringing into
service of cameras fitted with lenses of greater focal length.

/If
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If, fUndamentélly, criticism of the smallness of scale of the
Spitfire photographs was unintelligent, it nevertheless
fqrmed an adinirable stick whercwith to belabour sponsors of
the new idea.‘ It was disconcerting that the photographio
interpretation section (AeTZ.1(h)) of the Directorate of
Intélliggnce should declare the Hegton photographs virtually
useless for intelligence purposes. The official reaction to

the epoch-making photographs taken by the original Spitfire

was hardly encouraging. The Directorate of Intelligence War

Tnstruction No.8, covering Photographi¢ Reconnaissance,
opened with the following paragraph:

"It has been observed that when photogyephic reconnaiss-
ance has been carried out, the resulting photographs
are often of such small scale that in many cases they
have negligible interpretation value.®

The attitude of the Photographic Interpretation Section at

Bomber Comnand was no more helpful oa this point. As late

as wid-ilay, 1940, the complaint was voiced with almost

pathetic wvehemence. In reporting on Photozraphic Development
Sorties HAA/O18 and HNA/O16, it was stated from Bowber Conmand
that
"sadly enough the scale of the photographs taken by both
sorties defies interpretation, reduces the effort
expended to.futility and the writer to tears. There
is absolutely nothing to be gained by the activities
of these aircraft. ' The sole achievement is waste of
petrol, time, paper, energy and lmagination'.
Two days 1atter; the Interprctation Report covering sortie
HAA/020 of Méy 15th was even wore explicit:
"On yet another occasion, excellent but completely
useless photographs have been produced by this uwnit.
A scale of 1 50 or 1 inch to 1,350 yards on the
photographs is utterly futile for the assessuent of
damage caused by bombing or for reporting of activity."
Tn face of such aa attitude on the part of the only .

official agencies for interpreting photographs, the
Commanding Officer of the Heston Flight had necessarily to
turn elsewhere, Here, the Aircraft Onerating Company was

/able
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able to help, principally by means of its photogrammetric secction.

By use of the wild apparatus 1t was LOUﬂd possible to overcome

- inany of the‘admitted difflcultles of intcerpreting air-photographs

at a scale far below those normally regarded as essential, As

.. a trial, photographs ‘taken by the gDcclal Pllght in France

...during the w1nter of 1939 were paSSed to the company for

examination, and the first report, together with a mosailc, was

. returned to W/C Cotton on Deceamber 11th, 1939, _During the
' following weeks the company éxperimented with a ViGW'tO making

- the most of the photographs and by the iddle of the wonth Major

Heming, in reporting ccrtaln details dlsclosed by re-
examination of photographs takén'by the SPeCial Tlight from

francc,fp01nted out slgnlflcantly that “thlo supports the daba

i:I gavc you and will enable. you to refute the statement that
has been made that 1/80 000 scale photos are uselcss for

obtaining such detail".

The results obtained from experimenting Wﬁth the
épegial Plight photographs only convinced Hemminz that his
oompanylhad somethingAvalugblg to offer; - In his reply dated’
January.zjrd téhthe letter informing him of the adverse
decision.of the Deputy Chiefs of‘Staff‘Committee taken on
January 10th, he clained that hls conpany s cxperiments in the
appllcdtlon of photogr&mnetrlc methods to nepplno and to the
extractlon of 1ntelllgencc even from alr photowraﬁhs on soO
small a scale as 1/80,000" ‘had been carried to so advanced a
stage as to warrant investigation bj an In#ef—sefvice Technical
Cormnittee. Heﬁming‘s new demaféhe cgﬁsed the Joint Iatelligence
Committee to consider whefher cerﬁain.appafatus, in particular
the wild Maéhine, should not be iméreSSed,and certain of the
more expert members of the staff enlisted. On February 1st

the Director of intelligénce Airiﬁinisfry, visited the

to Deof I. Wembley premises of the coqpany, together with tle Dlrector

8/57875

/ot
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of Naval Intelligence. The latter was rmuch inprossed with the
Uild appargtus which hc thought "would heclp us trcuendously
. in identifying emery naval units®s  In the draft of the
Joint-Intelligenoe Committee's paper, prepéred for submission
to the Deputy Chiefs of Staff, it was urged that this "would
o~ © greatly %mprove our prcseht standord of interpretation of air-
'S/1818/698B . photography both in respect of the detail which can be
observed and also the speed with which a‘first intérpretation
can be carried out", In addition, it was considercd poésibie
"that be adopting the ild :achine for general survey use
we wight obtain results from high altitude photography which,
even if not so exact as those obtainedAby our present
s%andard system, may represent the only‘practical conpronise
under conditions of modern.warfare".‘
while the'Joint'Intelligence Committee's draft was
still under consideration, events occurred which transferred
the wholc matter to a hiéher level, On February 10th, 1940,
the first type B Spitfirc succceded in scouring

~ photographs of the Emé and the Jade Tstuaries. These

L. H. B, . photographs were of the highest intercst to the idmdralty at
folder - - ) ' S
II.B/138 this time owing to opcrations planncd against naval units in

the area of the Jade Estuary and of‘Heligolaﬁd; in particular
it was designed to locate any obstruction which xdght iﬁpede
the manoeuvres of the otor Torpedo—béats. As soon as the
sortie was available the photographs were rushed fﬁom}ﬂeston
to the Aircraft Operating Coupany's prenises at'Wemﬁley. ﬁere
a plan of the port of Euden was plotted to a scale of 110,000
'b&‘means of the Wild machine; individual'vessélé were marked
on the plan and ten%ative identifications appended in the form
of a key., The speed and facility with which the inforiation '
was radé available so delightoed the Naval intelligence Division
that on Februery 12£h the plan was éassed up to the Flrst Lord,
/who
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who was irmediately impressed by the possibilities. The
following day . Churchili wrote direct to Sir Kingsley *ood,
éa@fes sing the view that ".ajor Hawming's orgenisationesecsses

includirig the expert pérsonnel, should be taken over by one of the

. Service Departients without delay".  The sting of thc letter

came at the end, when the First Iord in‘bima‘bed that "if for

any rcason the Air Ministry do not wish to take it over, we

Appendix XTI 'should be quite prepared to do so".  The reply of the Minister

for Air was to the effect that "lmcdiately the value of the
organisation became apparcent in comnection with the Ris

photographs we decided that we st take over control of the

apparatus and the persornel necessary to work it". 2

During the discussion which followed the adoption

of this policy, three alternatives were debated.  Either the

~ Company's preuises and equipment. might be requisitioned -and

s/1818/1184

5/1818/984"

sucl_rlvof the personnel as iight be willing and eligible be
conﬁ:xissioned or .ep.listed, or the Coizpany might be paid for
work done on a piece-basis, or, thirdly, a contractual
arranger;xen‘b might be entered into whereby the whole of the
Conpany' s Qervices 111igh‘b be securcd to the Director of
Intelligence, -~ The ’f—irst alternative was disnissed on the
score of the interruption, delay, and possible loss of
efficigncy which it aight igpose, and the sccond oh the ground

of econony, on the asswmption that the work would very greatly

inerease in bulk, In the event, a contract was entered into

to operate as from April 1st, 19%40. The controlling authority

was to be the Director of Intelligence, Alr Ministry, onc of

whose functions would be to co-ordinate demands for interprota-

tion and to deoide on priority, and the Company was to operate as

‘a. branch of the Photographic Developient Unit.

| Already, prior to this date,.the Company had undertaken -
work, both for the Photographic Developnent Unit and the Adodralty,

/It

)
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Tt will be reneibered that as early as Decciber 11th, 1939,
the Company had completed its first report for the Heston Unit,
based on photographg in the Aachen area toaken by the Special

rlight operatlng froa a French basw. ~This first task was in

_the nature of a trial and the Company nade no charge. During

the first three months of 1940 work was done for Hoéton to- the
tune of £1,300. This.includéd naking Wild plans of a nuiber .
of aerodromes.in Belgiwa based on photographs obtained under
conditions of special secrecy froi Iille/Seclin and ;ir—ﬁases
on #hé Friesian Islands of Langeoog and Norderney. ™
additioh, %here wa.s thé L.portant quk donc on photographs

of North~fest Gefman naval bases, by which the coipany rade
availsble to the Admiralty and othor interested partics
information contained in bhotographs seccured by the
Photographlc Develognent Unit., The famous report on Eaden,
which elicited the decisive 1etter fron the Pirst Lord of the
Lamiralty, has already been mentloned. The superilority of’
£he Company!' s work éver that of the Air linistry Interpretation
Section (4ieI.ls(h)) can be well illustrated by couparing

thelir respectlve reports on the cover of lehebmshavcn obtained
on iiarch 2nd. The Air winistry Section prefaced its report
by compléining of the &naliness of their scale. "The scale

of these photographs is approxa 1/48,000.  inything sialler
than 1/30 000 imkes the task of adentifying battleships
dlfflcult and of smaller VGSSels alaost 1Ap0551ble“ - and

1] N
achieved little‘more than a barc count of the various classes

of shipping in the_port. The Company, on the other hand,

reking use of its Wild apparatus and its trained personnel,
assisted by two naval offioersﬁ, wa.s able to produce &
wealth of mofe or less exact information, due largely to its

capacity to obtain accurate easuranents of the vessels shown

/on

® Paywaster I&eutenant~00q;ander Denning R.M., and
Iieutenant Barrow Green R.N.
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on the photographs, TNot ‘only werc the large navael uaits in
'scﬁne cases tentatively naied, but even the Torpedo=boat and
Destroyer classes were dis‘binguished.’t | I‘q additio'n the profile
of a liner ".Epossibly in process of conversion to’ (an) arned
inarchant vessel" ‘Wasl drawn out at a scale of 200 ft. to an inch,
entirely by stereoscoplc ixethods. It is of the u'b‘x:}'lost interest
that here in embryo we find weny of :ain lines, on‘ which the
interpretation of shipping was later to develop in the Royal Air
Force, notably the production of port pians giving the posi’cion
of individual units, the 1';10re or less exactlidbentific.ati,on of
naval units, and the beginnings of the ‘study of individual
nerchant ships by means of profileé reconstructed by stereoscopic
reans.

The develbpm‘ent of the Wenbley organisation up to the
perilod of the fall of Prance may be traced in a few words. To
begin with, it shoiuld be eiphasised that the fortuncs of the
Aircraft Operating Company were linked primarily with the
Photographic Development Unit, which it served in effect, as an
'In‘berpre’cation Branch, ConSequently , 1t gained progressively in
importance as the Unit extended its range and caixe gradually to
occupy a unique and progressively 31_10rc—,; predbminan’c vlace in the
inachinery for 's:‘l';ra’cegical reconnaiésance.‘ | AS Was oﬁly natural,
Welbley caine o exercise a centripetal influence in the field of
pho’f.og,r‘aphic in’cerpretation. This can .wost clearly be seen in
the case of A.I.%e(h)s When the Air Tntelligence sections,
.Which had been evacuated to the Hibbart Roaci Schools, "fealdstone,
the day before war was declareci, .:;?etux*ned to Ldndon on April 22nd,
1940, S/L Heath mwved his section to the preiises of the Alrcraft

Operating Company at Wembley, now working for the sane

/directorate

B Tentative identifications included:-
TIRPITZ under construction
Battleship 'possibly SCHIESWIG-HOLSTEIN class'
SCHARNHORST (probably)
SCIEER or DEUTSCHLAND
Cruiger of KONIGSBERG CIASS o
Cruiser which tappears to be HIPPER!.
Destroyers: - ten MAASS and onc ROEDER
Torpedo-boats: three MOWE and one ITITIS.
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airectorate, in order to be near an important source-of his,
materiale For the first month the section worked within the,
Wembley Qrganisation'without losing its'identity, but on May 22nd
its independent existence was terminatea. The merger became
effective on the following.day when seven‘off‘-icers,ig
including S/L Heath, were absorbed into the Wembley organisation.
Since t.is 8till fromed part of the Photographic Development Unit,
S/Le Heath was this brought directly under the orders of W/C‘
CottonJ/ At the beginning of June s/L Héath asked for and
.obtained a posting from Wembleye
Meanwhile, the Photographic Interpretation Section at
Bomber Command maintained its separate position, Just as the
Blenheim squadrons conﬁinued to carry out strategical
reconnaissance side by side with the Photographic Development
Unite Since, even with the added assistance of the A.Ie1{(h)
interpreters, Wembley was still short of the skilled personnel
liablé'to be required when the scope of reconnaissance. should
cxpend, the Director of Intelligence at Air Ministry vrote to
the 4e0eCe=in~Ce on‘ﬁay 9th to enquire whether interpreters
could not be sparéd from the Photographic Interpretation Section
at Bomber Command:
"hs all urgent interpretation of photographs taken by
. Thotographic Development Unit and Coastal Command is now
being done by Photographic Development Unit, Wembley, I
am Girected-to enquire whether you could not spare some
or all of the skilled interpreters who up to the present
have been doing this work at Bomber Commande
Photographic Development Unit, Wembley, heve a great.deal
of work on hand and a very smell number of trained inter-
preters, and it would be of great assistance to them to
have your trained personnel transferreds”
The A<O.Ce=in-C in his reply, directed to the Under-
Secretary of State on May 15thy viewed the suggestion with
marked disfavour:

7T VG HRATH, T/, JOVES, F/L F.u.TURPIN, F/O D.C.FORREST,
Wommmwmm,yom&mmmm,mdyo&mmmw.

7 Gege On May 31st §/C COTTON wrote demi-officially to /L Heath
laying down certain categorical instructions relating to the
titling of photographs and %o the preparation of paper
transparenciese Copies of +this letter were sent to Major
Hemming and to AeIaBe . . :
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"1 would like to emphasise at once that the Photographic
Interpretation Section is an integral and véry necessary
part of the Intelligence staff of my Headquarters, and I
am not prepared to forego in any way the services at
present provided by this Section.: The rapid interpreta-
tion of photographs showing votential targets and
showing the results of bombing attacks, end the nced for
close consultation betwcen the Mir Staff and those
officers who are concerned with the interpretation ‘of
photogrophs affecting bombing missions sre of first _
imvortance in the conduct. of boinbing operationse - /‘%

I cannot contemplate relying upon any outside authorities
for this immediate and vital service which is at present
provided by a part of my staffe  Whilst I am willing to
do 211 thot is possible to assist the PeDaUnit by -
loaning one or possibly two of my staff to gssist in the
instruction of the ~staff at Wembley, I am not able to
concur in any suggestion thet any of the staff at
present filling an establishment of the Photographio

. Intorpretation Unit of this Headquarters could be
permanently transferred to +he Photographlc Develop--
ment Unit at Wemblcy."

I+ will be seen that what Bomber Command resented

-mos% strongly was the suggestion thet it might have to rely

uoon "outgide authorities" for necegsery informations Yet the
iﬁplication”that Bomber Cdmmand shOula control photographic
reconnaissance and the interpretation of air—nhotographs was
one, which in the long run it would be 1mp9551ble to sustain,
since the intelligenCe obtainéble from air—ghotographs was of
vital importanée, not only to thé other Royal Air Force
Cormands, wut still more to the Air Staff. Horeover, owing
to the manner in Which the air arm inverlocked with land and
sea operﬂ-;ons, photogrnphlc reconnaissence rna internretation
was equally vital to-the other fighting services, not %o men-
tion othériMinistries, concerned in the prosecuilon of the ware:
As alféady stated in connection with the organisation of
pho ographlc reconnalissance, the Airnstaff had in fact set
its face against Bomber Command controi, on the score that
it‘waS»undeSirabie for = single user ﬁo manage the collection
of information needed by many otherse

So far'as phétographic interpretation w#s concerned, ' f-g
it became obvious with the opening up of land operations on

/ ‘the
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the contingnt, the rapid developgient of the Photographic
Development Unit, and the taking ovor of the Alrcraft Operating
Company, that the Bomber Cormand organisation would be confined

nore and more to the requirements of the Command itsclfe Full

‘appreciation of this was shown in the minute of the Senior Air

Staff offiger.of.Aéril 29th, prcviously qﬁoted. AFﬁom the

point of view bf %he officerfin-charge of the.Phpﬁégraphic
Interpretation Sedtionlaf Bémber Command, $/L Riddeil, the
rejectioﬁ of his pleﬁ for éubstantially increased cstablishment
meant the curtaihﬁent of his planse Filled with ideas for
developing photsgraphic interpretation into a potent weapon in
the armoury éf kir Iﬁtgliigence, he found himself in danger of
frustration.. Aé.fiéét this found an outlet in rivalry with
the Ehotographic Development Unit, a revalry which culminated
in the outspoken disparagement of its photographs in Reports
already quoted issued on May 15th and 17th. 1In a demi-official
reply to the lqtter of protest from the Officer Commending the

Photographic Development Unit, the ..e0.Ce-in-C., Bomber

- Command admitted "that the wording of thesec Inserpretation

Reports was unfortunate" and promised to add the weight of
his Commend to any pressure thet might be exerted to secure the

eéuipment needed to obtain photographs of a larger scoles

&

About this time §/L Riddell apylicd for posting.

'His services were immediately requested by the Officer

Cormanding the Photographic Development Unit, who wrote %o
¥/C Cooper of feIe8 in the following terms:=

T understand thet 8/ Riddell is leaving Bomber
Commands 1In view of the nature of the work being
done by the P«DeUs, il.es photographic reconnaissance,
1t has been admitted that we riust strengthen our
Tnterpretation Departments. S/L Riddell is ome of
the most experienced men in the country on 1nte?pre—
tation work, ond I think it would be advisable to
get his services for this unit.’ Can you arrange it?"

A similar application was made to the same quarter by Major

/ Hemuaing
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Herrhing on June 3rd, and on the 26th of the month S/L-Riddell
5/57848/4,9B  Was in fact posted to Wembley, with effect from June.17the
On the same day that his services were originally
applied for (May 2ist), /L Rlddell wag present at a Conference™
" held at Heston "to dlscuus the ex1st1ng facllltles for the rush
llnterpretatlon of alr photographs", a functlon whlch’mllltary
events on the antiheht were hcndérihg{ofvgreater and grester
Urgencye It~was'r¢gggniéed'by.the Conference that the only
B ultimate remedy for the confusion, o&erlapping and delays,
characterigtic of the existing chahtic'éénditions under'which
these undErstaffed agenéies were hperating, was that all
photographic interprehéfion shbuld be carried out by a single
'ofganisation, The ahsorption hf LeIst(H), réguiarised by the
Office Memorandum of theyfolloWing day, was a step in the

right direction, but the great inpediment lay in the preten-

’

sions of Bomber Command. That the Conference agreed as a
temporary neasure, that rush interpretations of all Photo=
graphic Devélopment Unit éorties, other than those ordefed
by Bomber Command, should be done at Wembley throws a clear
light oh the situation; in effect it was proposed.that Bomber
'C&mnand should graciously allow the interpretation branch to
interpret those of the photographs of the parent unit, in
which the Cémmand was not particularly integesteds It is '
hardly too much to say that the maih'line of development in
the future organisation of photographic interpretation was
its progregsive weaniné fhhm-the contfol'pf Bomber Command, &
process not completed until Seﬁtémber, 1941

As a result of the Offiée'Memorandum of May 22nd,
the Pho£ographic-Development Unit yhs a whole w:s placed

/ under

T T T R T s0 present at +the Conference, which wes pres1ded over by
S/T Maxwell of A.I.8., were representatives of the Photo- -
graphlc Develooment Unit M/Cs Cotton end Tuttle and
B/0 T.V.Craig), AeTs1(h) (S/L Heath) and the Aircraft
Operating Company (Major Herming and Mr, M. Spender) s
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'confrbl of the Direcfor of‘Intelligeﬁce,‘save fér-routine
administration, which remained in the hands of Fighter Cormand.
At a meeting® held ot Mir Ministry on June 12th, following a
.ﬁeciéion of.thé Director of Inteliigence that the Wembley
organisaﬁion-shduld become a separate entity instead of
continﬁing as the Interpretation and Intelligence‘Bfanch of
the Phptographic Development Uhit "it was dec1ded th-%t the
administration, discipline and'equipment of -the Pe.DeUsI. would
" have to remain uﬂder the P;D.U; but thnt it should be a
sepe rate unit end have its personnel posted to it". The
‘réconnalssance unlt at Heston was to process the fWhns and
produce rush contacts for plotting, in order to determlne the
extent to which targets had been covered; the negatives and _
plots were to go.tb Wembley, where orders for reproduction |
woula be receiVFd directe Thus, the lines of division were.
clearlj defined beuween, what was to become, in July, the
Photographic Ruconnalssance Unit and the Photographic
Interpretation Unit of Coastal Command-
| Thé ofigins of the Photographie Tnterpretation Unit,
later the Central Interpretation Unit, were thus ag unortho-
dox in thelr way ‘as those of the Pho+ograph10 Reconnaissance
Unit, 1tself. Yet the 1nterpretatlon‘Un1t as it anerged in
July, 19#0 to play 1ts part in defeating the menace of
invasion, enaoyed the supreme advantage: of organic growth.',
It combined in 1tself many of the best features of the various
elements of Wthh it was composed: from the Pho+ograph1c
Interpretatlon Sectlon et Bomber Commend it inhergted, through
the trunsference of §/L Riddell, a comprehension of the scope
and range'of enemy activity smenable to photographic inter-
- pretation, which was to determine in due course the main

| lines of the organisation of the interprebation gt the .
/ Central

* Present:‘w/ds Laws, Cooper and Tuttle; /L ﬂaxwell.
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Central Interpretation Unit; from A T.d(h) it derived the
tradition of long term study of airficld activity, which was to
form the original core of 'third phase' or specialised interpre-
tation; from the Alrcraft Operating Compeny it acquired what
were to prove growing assets, ® in a body of young wen trained
and practised in the plot’cirig and elementé:r:y interpretation of
air-photographs, and in a handful of technicians specialised in o
the use of the Wild apparatus for photogrammetry; from the ”
Company, and also from the Commanding Officer of the i?hotographio
Development Unit, it caught more than a touch of that conuﬁercial
spirit of showmanship that was needed at this stage to persuade
potential users of information of its value; and, finally, from.
the intelligence officers who returmed with 212 3quadron from
France, it gained, not only experience of :’Ln’cerpreta’tion under
operational conditions s but also, through tiqe nedium of B/0
Dy N, Kendall, who had been attached to the photographic section
of the Deuxicme Bureau, -a close knowledge of French methods of
interpretatiom What above all united the Wembley Unit, so
diverse in its origins and affiliations, was the conviction that
it was pioneering: Jjust as the pilots were triwmhantly demon=
strating an entirely new method of securing photographs over encry
territory, in ’ché tecth of failure by the official machine with
yoars of experience stretching back to the war of 1914=18 behind
it, so did the photographic interpreters, both service and
civilian, experience the stimulus of ex‘c‘rac‘bing information of
vital interest frow photographs rejected in some gquarters as
valueless, Here could be seen at work those qualitities of
adaptability, sﬁccessful improvisation, teamwork and intolerance
of official apathy or antagonism, which have helped so power=

fully in wider spheres to shape the destinies of the race.

¥ When in the Spring of 1941 the militarisation of C.L.U, Was
completed, not all the Wembley staff were found suitable; it
may, however, be recorded that among those coimissioned as
interpreters are to be numbered many of those who contributed
most to the development of photographic interpretation in the
Royal Air Force in all the main theatres of ware
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Se OPIEEhuIOI\B OF THE FIOTOGRAPHIC DREVITOPMENE UNTL:
' JANUARY MARCH, 1914-0» '

Operations‘ f’foin Héétbn
During the opening months of 1940 the German Fleet and

its bdses in noﬁ_h-wést Gernany continued to be among the prime

objectives of p}!lbtographic 'rec-onnaissa.nce. The Admiralty was

particularly intérested in securing photographs of the Jade
Estuary with a view to detecting eny obstacles likely to interw

fere with an opera'bibh by i\![o’bor Torpedo Boats projected from the

 verdod Fobruery 8th = 15’ch, 19400 Air Marshal-Sir Philip

Joubert ha.d dravm attentlon to the costly fa:.lure of the
Blenheims and on hls suggest:.on ’she task of mecuring photographs ’
of parbs of the north—west German coas‘b of nav'wl interest was

.entrustcd to the Heston Unlt, which 1t w:.ll 'be recalled, had on

' January 17th ohanoed its name from No,2 Caﬂouflage Unit to the

Photographa.c Develo pment Unlt.

Uritil o nachlne vflth sufficient range became available,
however, no such operatlon could be mder_tak@m The supply of
extra petrol tanks to the two Spltfﬂres of the Unit had been
approvod on Novenber 5th, 1939, but it was not until mide-
January, 191,.0 that one of them had, ”been so equippeds On
January 16th the iachine was collected from Farnborough by
F/L Longbottome  The Spitfire I type B dgiffercd fron the type A
machine in that it was fltted with an extra (29/30 gallon) tank

behind the p:.lot, which :anreased the range at cruising spced {:o..'

750 miles. Another :'.mpmveneﬁf was that the wing cameras were

' fltted with P, L,8" instead of F,L. 5" lenses. By the device of

using forward fuell:.ng po:.nts 1n East Angl:x.a = Dechden,

Stradishall, Bircham I\Ievrton a.nd Horsha.m St. Faith « it was

possible for the ,‘bype B Spltflre to reach the ports of north= -
west Germanys ‘ |

No ‘t::une was 1031; in seeklng to gain the a.nfo:maolon
neededs At 1255 hrs, on Ja.nuary 18th F/L Longbotton took off

/Eron
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from Birchan Newbon for Wilhelmshaven on the first sortie by the

J Photographlc Dcvelopnent Unite About 50 miles out froia the

Norfolk coast the pilot ran into 10/10ths cloud, and finding no
signs of a break, returned direct.to Heston, On the 20th he
came nearer to success, when baulked by cloud while actually over

the Enden - Wilhelmshaven arcas At the third a‘Etempt

I‘/L Long‘bbftbin was successful, Teking off from Debden at

4205 hours on February 10tl., 19401, he crossed the Germen coast at
33,000 ft, Just south of Emden and, after photographing the port,
proceédéci’ to Wilhelnshaven, While over Schillig Roads he saw a
fo:mé:bién of fi%re't%ﬂn-enginsd aircraft away in the east heading
west at approximately 10,000 £t., ‘80, _contiﬁuing northwards, he
swe}at rowld;:’ove’r Wangerooge and doubling back to Emden nade for
Hestons From this sortie, which lasted in gil 3 hours 20 minutes,
he broﬁght "pack the first: pho’cbgfaphs_ of enery territory taken
fron a Spitfire flyingffom" o houe base, As we have already
seen, the information obtained from these photographs by the
J\ix;cx;af‘:c Operating Company made a great impression both at the
Aszﬁx.-a.'l'."Ey , and at "Air_Ministry,-leading to the taking of the
coﬁcérn and the ultimate development of a Royal Air Force Photow
graphlc Interpretation Unit at Wem’bley.

A,nother resul’c of the successful sortie of

. Fe'bruai& 10th was to stirmlate the desire for more, and on the

15’ch of the mon‘ch the Unit was :Lnstructed to undertske reconn=

. aissance “at the carlicst: oppor'bum.ty" of ﬂeligola.nd Brunsbtttel,

Cuxhaven and. Bremerhaven ‘"with the object of locating units,
flotilla oraft and submerines of the Germen Navy". At the seme
time it was requested that recomaissance of Wilhelm"shéven, the
Schillig Roads and Emden be repeated, if practicable, on the same

1

flight as the foregoings On the {9th these instructions were

modified by an Air Ministry signal according first priority to

the anchorages at Heligolands Owing to persistent low cloui

" there was some delay in securing photographss On the 23rd

/B/Lbe
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F/Lt, Niven and on the 24th both Nivea and F/Lt. Longbotton, had
to turn their Spi‘bfé.res back in the face of low cloud layersa
Not until llarch 1st was Long'b_ottom able to secure photographs of
Heligoland, taken uneventfully from a height of 34,000 ft

» The limitations ilirpose& on h:.g,h altitude phoL.ogr(aphy by
low cloud had already led to the idea of reserving the high

altitude Spitfires Tor clear weather and using a Hudson in cloudy

- weather,s The idea was that the Hudson Would utilise clouds for

cover, emerge at the right point to securc photographs and vvithdrav}
again into the clouds: and make good its escapes Shoulcf;the Hudson
run into clear weather if would notify base by wireless and s
returning home, leave the field cléar to the Spi‘tfiré. In this
way it was hoiiéd that Spitfire and Hudson would work ﬁbgether, one
for fair wea.tﬁér, the other for fouls The use of & Hudson with a
crew under F/OS.D. Slocy.m, was secured in mid—FlebfuaIy and between
February 21 S‘E and I*:Iafch Bi'd a number of sorties were madc. In

all nine reconnaissance sorties y totalling 37 hrs. 20 mins. flying

. time, were flown between Iebruary 21st and larch 2nds  The most

successful from a photographic point of view was "cha{:' of Feb—ruazy
29th, when oblique pictures of the North and South* shores of the
Tlbe estuary, including Cuxhaven and Brunsblittel, were secured
fro'mAan altitude of O = 300 ft, Among other details revealea

by this sortie were ships, :'l:hcluding an iol@ battleship pf the

~Schlesien class at Bruns'bﬁt’cel,' apd detalls of the shorce defences

of the estuai'y. . » )

The loss. of the Hudson on Ma.‘rch 3rd was the first
fly'ing casualty sustained by the Unit, but what made it all the
more tragic w;vas that the mé.chinq was shot down by British aircrafte
The Hudson was Ainterce?ted ot 7,000 ft. and shot down by a
Hurricane fighter while .taking photographs of Gravesend airficld,
one. of a sexjiés requés;ced by the French Miséion. According to a

statement by the sole survivor,® Sergeant~Pilot J,AJM. Reid, the
. : © ... [erew

= Oi‘:her members of the - crew were F/C S+ D Slocum, T« A G, Hutton
and L.A.C, Butchere

~
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orew made efforts to idfantify themselves 'by Piring Versy lightsA
and, ﬁsing a signalling lampe The' xachine bore Bri%ish igentif~
ication markihgs, but the greénishnblue colouring was non-
standard, which may have caused it to be confused with a Gornan
typCe Regrettable ”cl'lxough this loss was, the short carcer of
the Hudson had not 'been.in vain, since it proved _the»possibili-
ties of low-cloud reconnaissances "As aliﬁrecaution the new |
flight of three Hudsons was rapidly fitted with T.F.Fe

| On the same dey, HMarch {st, that Longbottom .succeeded
in securingéhotographs of Heligoland;; Niven attempted to secure

photographs of the Ruhr, for which Bomber Command had long been

'.impa_tient. Weather ‘conditions proved unsatisfactory, but on

the following day, March 2nd, the sawe pilot secured a series of
historic photographs, giving the first mosaic of the Ruhr,
since the outbreak of war,  The photog;vaphs gave immense
satisfaction at Bom'bér Command and no doubt increased Air Chief

Marshal Sir Ludlow Hewitt's keenness to secure the Photographic ’

Development Unite  The moséic also proved most aoceptable to

the Deuxitme Bureau of the Armee de 1tAir, who made extensive
use of it for their target dossiers,  On the 3rd

F/L 4.,C. Le liesurier covered the region immediately to the

northewest of the Ruhr, including Ismmer:ich,' Duisburg, Kempen

and Gelderns: liearwhile, efforts had begun to obtain fresh -
photographs of HZmden and Wilhelmshavens Ol';. March 2nd
Le Mesurier got photographs of Warxgerooée and Borkum, but the
ports proved elusive. Betweon March 3rd and 15th five attempts
were made, baulked in each case by cloude

The raid on the seapl‘a.ne base of Hornum on the island
of Sylt on the night March 19th/20th, the first on enemy
territory during the present war, led to the first of the.long .
series of damage a.ssesssnent- sortics. Repor“l:'s from aircrews

engaged on the operation claimed "umeny direct hits" on the Air S

/Station,
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Station, including hits on "hangars, living quarters, slipway

and Iig_h'b‘ railway", and one stated that two hangars were secn

. 'purnjf;g. When photographs' teken by a Blenheim aireraft of

No. 82 Squadron on the following day were- examined by inter=

preters of the Photographic Interpretation Section at Bomber

Command, they showed that the base could not have been demaged

as seriously was thought, nor, indeed, did they reveal any
evidence that it had been hit at alls To quote from the
Interpretation Reports=

"All the Hangars, buildings, the Slipways and’ the Crane
- appcar to be intacte No signs of damage can be seen
and photographs seem to compare exactly with those
taken carlier,  Although slight damage would perhaps
pass ummoticed on photographs of such poor quality it

is certain that no considerable damage could have been
inflioted as the vest majority of buildings are
certainly intacts

Note: Although no signs of Bouwb Bursts are apparent,

" in view of the dune type of country, it is
possible that some boumbs have been dropped on
+the sand dunes -and on rough ground, as those
would be difficult to notice. It can, however,

. be "said that at Westerland and Hornum no damage
is apparent and there are no signs of damage to
civil hebitation in the area covered."

. On the 22nd /L Le Messurier attempted to secure further

photographs of Sylt, but had to return without ﬁhotographs
owing to clouds The sortie Waé, however, notablc in the
annals of the Unit, because it was the first one for which a
‘lori‘g-z;ange' Spitfire of type RTeL was available, enabling Sylt
to be re_aéhed. from Hestondirect, The same machine was to
scourc the first photograph of Kiel, rather more than a
fortnight later. _

March 22nd was also merorable for its reminder that,

+ although the use of Tast aircraft flying at great heights had

reduced them, casualties could not be entirely eliminatede
Flying the original type B Spitfire, F/0 C,M. Wheatley left
the refuelling base at Stradishall at 11.15 hrs, His

Spitfire was reported to have been shot down about noon over’

the Germen = Dutch frontier in the Arnmhem arcas  Reports

/from
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- from other pilots indicate thevpresence-of conditions near the

scene llable to give rige to condensation trails between

'26/33,000 £t. It is possible that T/0 Wheatley descended

below 26,000 ft, in order to eliminate a trail and was surprised
by an enemy fighter. .His aircraff was réported to have fallen
in flames in marshes near fhe Waal in bﬁfch Territory.
Opposition was also encountefed on the only subsaquent sortie

of the month, when on Harch 28th E/L Le lMesurier, having secured
photographs of Cuxhaveh,»set course fbr home only to observe a
£light of fighters = probably Me,109s - coming up in a spiral
turn near Wilhehﬁsﬁaven some 10,000 ft. below him at about

20,000 ft. Oﬁening up his engine, Le Mésurier soon left the

fighters behind and . below. The ease with which the Spitfire

left its rivals behind and brought its photographs home was the

" justification of the new methods of strategical reconnaissance

introduced into service use by the Photographic Development Unit.
The operations of the Spitfires based on Heston during

the first quarter of 1940 inay be sumnarised as follows -

— ' No Percentage Percentage
uortles PROtOS by itos  of failures 0SS5 Gp losses
19 6 13 . 68% 1 c. 5%

Tt will be seen that compared with the verformance of the
Bleﬁheim squadrons of Noe2 Group, Bdmber Command, and for Alr
Component, up to the end of 193§, pre&iously suwmnarised, the
Spitfires showed a rather higher proportion of failure. On
the other hand the failures were due to weather and not at all
to such preventable causes as freezing of cameras, nor st it
be forgotten that the weather was even more unfavourable for
the later quarter. The really important'point; however, is

/that
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that such successes as they did obtain, werd won at 1low costs
the proportion of losses to sorties at 5% was between a
third and a fourth of the Blenheiw figures. This was Idue to
the much greater speed and ceiling of the Spi‘b-f‘iréQ' ALl

photographs were takena{t:,heigh’cs ranging from 30,000 to

'5f345000 ft., a good 10,000 f+t. higher than the Blenheims

B.

.oplcr'at‘ed,‘ wgi«en they were not working at ruch lower altitudes.

' Pinally, it may be recorded that on iarch 21st the
gallantry of ’ﬁhe unnamed reconnalssance pilots Was‘ recognised
for the f'lI’s‘l? t::.me by the bestowal of the Dlstlngulshed

ly:mg Cross on the two piloneers, F/Lts. 1LV, Tongbottom and
R, H, Niven. In ”che years which followed the ha.nd-plcked
pilots of ”che Photograph:l.c Reconnalssance Units were des‘b:.ned
to win numerous awards: none were better eamed than ’chese ,

the first of a long series.

Secret survey of Belgium for the British Expeditionary

Torce.
During the winter of 1939/40 military authorities

were keenly preoccupled with problems arising from a possible

. invasion of the Iow Countries by the Geruens., As we have

valready noted, one of the iain tasks of No.2 Group, Bomber =

Comuand, and of No,70 ¥ing, Air Component, during the first
few months of the war was 'bcsting'by reconnalgsance the

possible concentration of eneay forces. During the winter of

1939/40 there were recurrent scares and it was always probable

that sooner or later the Cerians would a’cfem_pt to turn the
Maginot Line by invading Belgium. Consequently, one of the
problems to be solved during the period of preparation prior
to the opening of the narnpaigning_s.eaéon in th¢ spring was thak
of pmvidingvadeq‘_ua'be maps of Belgiui in case 'of a German attack

and an advance by the Allied araies into Belgiwi. In a letter

/‘ho
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to the War Office from General Headquarters, dated Deceiwber 19th,
1939, General Lord Gort, in drawing attention to the problen,

wrote:s=

"The existing British naps of Belgiwn have been prepared
«from material which is in considerable need of revision,

being based on a survey deting back to before 1914. The

only way of meeting our deficiency is to obtain suitable .

air photographs, and then revise our meps. Otherwise, .

the British Expeditionary Force will be faced with s
fighting with obsolete naps of the operational areca." -

The difficulty of satisfying this requirement lay in
the fact that the Belgian covernncnt, anxious not to afford a
pretext to the Germans, was partlcularly sensitive at this time

to any act1v1ty that alght be construed as 1nfr1ngement of her

o

neutrallty by the western alllvs. Conseqpently the matter had

to be handled as one of exireme secrecy¢ As there was

"obv1ous1y-no questlon of twin-engined bowbers, flying at 16,000 -

20,000 ft., being used to securc the photogfaphs,'the obvious
cburs¢ was to auploy the photoéraphio Spitfires;“the first of
Whlch was at this time w1na1nv 1ts spurs in “rance ' flying in
the stratosphere, these small alrcraft nlght reas onaﬁiy'hppe to
acéomplish the task without becoming conspicuous, In-all this,
the association of the Photographic Development Unit with the
Secret Intelligence Service proved invalua%le. The organising
and- carrying out of these highly seéret-operations was removed
entirely from the purview of Royal Air Forcévscrutiny and the
work waes able to go forward without the publicity involved in
the paésage.thrbugh,’éfficial channels'. In order to provide
cover against possible incidents, operations were ostensibly and
officially training courses for reconnalssance pilots, Since

a French airfield near the Belgian frontier ~ Iille/Seclin - was
chosen as a bage, there was always a possibility that aircraft

night lose their course and find themselves over Belgian *

- territory. ' ' o D

On January 18th, Jjust a week after the return from

/Nancy
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ﬁancy after the completion of the Special Survey Flight, the
original Spitfirelwés floéwn from ieston to iille/Seclin

by F/Lt R.H Niven, who on thc following day opened the series
of sorti;s designed to sccure the information needed to rcctify
the méps required by the British Expeditionary Force against
the expected German assault on the Low Countries. It was -
designed to cover Belgiua in a ‘series of strips running

maiﬁly north and soﬁth in the sast but sloping obliquely in
fhe'qut. 4 beginning was wmade in the east on the zone
bordering the : austrlcht appendage of Holland and extending
south“of Iiége and the survey was extended irregularly
weétwards to the Chanﬁel Coast. The flights were uneventful
in the sense that no opposition was encountered, but the pilots
had to contend with severe weather.

Between January 19th and hiarch 29th, when the last of
the sorties was flown, flying was only possible on twenty-one
out of sixty-nine days, owing cither to rain, snow or cloud,
or to the airfield being unserviceable due to the éffectsuof' ‘
bad weather. ~ .‘oreover, although sortics were flown on twenty-
one days; owing to adverse conditions it was only on elecven
days that photographs could be obtained. Tn other words,
although every effort was iwade to press forward with théjfask,
it only proved possible to obtain photographs on |
approximately'16%'of the sixty-nine days over which the
operation was extended, another illustration of the dependance
of—high altitﬁde photographic reconnaissance on the weather.

Oof the thirty—seven sorties flown, nineteen were unsuccessful -
fourteen due to adverse weather, mainly dloud; two to engine

trouble; omc to navigational failure;  one to the prevalence

of condensation trails between 20/32,000'; and one to the

pilotts sickness.
The narrative of operations is thus ong nainly of

/vicissitudes
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vicissbi'budes of the weather. & sortie flown the day after the

.ini’cie;l ‘successful one of January 19th failed owing to cloud.
No f‘lying was possible on the 21st or 2ond. A sortie flown on

the 23rd had to be abandoned owing to cloud, and from J o.nu_ary

o 24hth until February .‘H;bh. operations were at a standstill. On

. February 10th a type B Spitfirc was flown out by /Lt Niven %o

join the original machine and two fresh pilots, F/Lt L,E,Clark

and F/0 W.Milﬁe , came over to oOperate thems A brief spell of

less unfavourable weather on Pebruary 12th and 13th enabled four
- sucoessf‘ul‘ sortics to be flown. Of the three unsuccessful attempts

on the following day, bad weather accounted for one, the windshield

being iced over when flying in cloud at.32,000'; the two other ,

attempts with the second machine feilod owing to an engine defect.

 Thereafter followed a second’ lengthy period of inactivity, the

airfield being rendered unserviceable owing to the thaw which
fojlowed heavy snow between the 15/19th.  During the first
fouf days of‘ _iarch conditions were favourg.ble and no less than
eight successful softies were flown by F/0 iiilne and /L L, Pippett,
the latter of whom had in 'the-meantime relieved F/L Clark., The
period from iiarch 5th/1ipth was one of indifferent weather; flying
was restrictea to fiVe days, and out of nine sorties only one

was succ‘e.ssf‘ul, one of the f‘aiiures being due to the pilot

feeling unwéli, and one, that of the 10th, to condensation trails.
Two successful sorties were flown on the 15th and one on the 16‘bh,4

when two unsuccessful ones werc also flown. During the next

‘week flying was possible only on two days, the 18th and 19th, on

each of which single sorties were flown but abandoned due to

adverse weather, The last successful sortie was that of

. March 25th, flown by F/0 S.L.Ring, who together with F/0 Taylor

and F/0 Richmond had joined the flight in the middle of the
month, No flying was possible from the 26th - 28th of larch.

/on
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On the 29th operations were ébncluded Ey a sérﬁie, ﬁhich
failed for navigatibnal reasohss in landing on La§a1 airficld
owing to lack of'petfbl, F/0 Richmond struck a soft‘?atch at
the end of the landing run and "went up on the prop". Thé
loss of this Spitfiré (N.3117) on the ground Wa.s. the sole
lcasualty' of the operation. | |

Although all the photographs ﬁeré sﬁall in scale,

averaging ‘approximately 1/46,500 or 1/74,500, according as

“lenses of 8" or 5" focal length were used, they served thelr

main purpose,  Froi thea the Geographical Section of the

General Staff was able to ‘scratch on'! detalls 6f many of the

' mainvéhanges which had accwmlated during the previous thirty

years, and 50 bring their maps up to date in time for the

expected campaign. It must have been to this phasc of the
Unit's work that a War Office letter to the Air i'inistry,
dated September 4th, 1940, referred, when it recalled that:
"Some.valuable-sméll scale photographs of éxtensive
areas in Belglum were obtained by the =iD.U. and
. werc fully utilized, both for mapping and for general
Intelligénce purposes®. '
The phetographs were also utilised for air.ﬂnﬁglligeggq,
in parficular for up-to-date information about Belglan
airfields, soume thirty of which were plotted; By means of-
the Wild'éfereograph the Alrcraft Operating'Company was able

to produce plans of the airfields at a scale of 1 1O,OOO.K

Reconnaissance of the Rhine from Tille~Seclin:
aroh 19th - 30th, 1940

Txpectation of a Germen invaslon of the Low
Countries during the Spring_also-led'to attempts to sccure
advance information of German preparations.  On iarch 16th

the Photographic Developuent Unit was set the task of securing

photographs of the Rhine between the Dutch frontier'and

/Musseldort

® .Some of these wild tlans can still be found mounted in the
dossiers of the section of Air Intelligencc concerned
with enemy and eneny-occupicd airficlds. (A.I.Z(b)).
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Dusseldorf with a view to detecting any pontoons or proparations
for bridge;building that night exist. -Tho request originated
fron General Georges, French C, -in=C. of the northreastern

| theatre, and reached the Unit by way of the 2nd iiission and H.Q.,
B.A.F.F. ﬂlrst prlorlty was asslgned to the stretch from the
Dutch frontier to Wesel and second to that from Wesel to
Dusseldorf. | |

Ne3116 o A siﬁgle nediwi~range (type B) Spitfire and two

alternatlve pilots, F/Os V. Milne and Taylor, were made
avallable for the task which was to be carrlod out fron Iille/
Seolln, the base fron which two other Spltflres were still
attenpting to complete the secret survey of Belgium (Task X)
'begun in anuary. The Weather wa.s eioeptionally'unfavourable
and flying was possible only on flVG Charoh 18th, 19th 22nd,
25th and 29th) of tne thirteen days between - arch 18th - BOth
moreover of the seven sorﬁles flown - on the 19th and 29th

F/0 Taylor msde the atteapt as well as F/0 iilne - cvery ono

was a failure owing to adverse conditions,

D. Secret photographic reconnalssance of the Caucasian:’

011—flelds.
Parliament- Early in 190 the French and British governments
ary Reply i . : _
of Under- caused studies to be i.ade as to the most practicable means of
Seceof State,
Foreign destroying the Caucasian oil-fields. The conclusion reached
Affairs, :

“July 11th, by silitary experts was that the most effective action would be
1940 '

Dai.ly to attack the main centres of petrol, production, storage and
Telegraph, : - - .
July 12th, shipment, viz. Baku, Grosni and Batun, ™A%t the sixth neeting
1940 -

of the Supreme Council held on liarch 28th it was agreed that
British and French experts should exaidine practical details of
the project. In the meantime the Secret Intelligenoe Service
had been required to obtain the lnlorlatlon needed. for the

plananing of .the operation. Here again, the Photographic

/Developient
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exfelopi:xeht"Uni’c was available to perforn a highly
confldontlal task by unconventional nethods.

In V.Lew of tho dlstancos involved 1’c was

decided to use the Sceret "In’colligence‘.'sérvice Lockheed, which

left Heston at 0930 hours on - iércll 23rd‘ ana reached Egypt

" 4wo days later after spending nights at Harseilles and lalta.

On instructions fror; i:iddle Zast H N - landihg was mado a;’c
Helwan, in preferehce to Hellopolis, on the grounds that
secrecy could be na:.n’ca:.ner] nore easily at the forumer.
However, it was found that ”olwvan was too small for the
Lockheed ’co take off fully loaded and in the event use had to
be mécie of' Heliopolis. On the orning of the 27th the flight
was made froin Heliopolis to Habbaniyah, Traq, where the
a‘:c'riv-ailo. of the aircraft aroused some stir asong the aimmen,
who flo.d, to be preventeo fro:x ‘Dl’lO'tOc,I"a‘Dhan her. The reaoval
of the Royal iir Force - xark:.ngs, the following day, caused
furthor conlen’c “After repairs ‘t:o the oxygen systcii on the
trlday,, ’che alrcraf’c took off fron Habbaniyah for Baku at
0730 hours on Saturday, narch BOtn_, with a crew of four™,

At 17, OOO f’c. it was found necossary to 'tu,rn on thc oxygen,
after Whlch the aircraft continued to climb to 20 OOO £t
After crossing snow covered sountains, wherc a forced
1aﬁding Would have been next ’cb :'Lz‘.lpossible R ’chel"coAast of the
Rlack Sea was strud at ilane After coﬁ’binuizig‘ about 15
xu.les out to sea, /L hiacphail steered due north for Baku.
gix runs were made over ’che target, and although ’che
I.ockheed was an hour over the objective no signs of eneny

air activity or of anti -a1rcraLt fire were observed. Lfter

9% hours f’lylng,, ’che Lockheed land ed at ﬁabbarn.y’ah, The

following day the £ilns were flown bac to E_{e]icipdlié:énd B
on bcing plo’ctéd were found to give an ‘alnost complete'

vertical cover of Baku. - /1t

% §/L tacphail, F/0 Burton, L.A.C. Bissett and I Al CsDickson.
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It was decided at Heliopolis not to atteupt the
Grosni sortie, since it was beyond the range of the Lockheed

flying froix Habbaniyah, but to undertake the reconnaissance of

Batum and, if possible, £ill in the gap ot Baku. - The ailrcraft

Sortic
XEL/002

was flown back to Habbaniyah on April jrd.and on Friday 5th

set out for Batwa. — The oxygeﬁ was turned on at 16,000 ft. and
height was gained until 20,000 f£t. was rcachéd. It had been
intended to make;féur runs over the target areé,.but_half way

through the second run anti-aircraft firc was encountereds AS

1

~ successvie burst‘becane more accurate, and as there were

grounds for thinking that the oblique photographs would give
cqmplete cover, the Lockheed wa; heéded straight back to
Habbaniyah. The filng were fipwn back to Cairo.oﬁ the 7th,
where they were plotted.  On Tuésday,_hpril°16th, the aifcraft

reached Heston on the conclusgion of its mission. Fronl the

_ photographs obtained on these two sorties target maps were

prepared by the 7ild apperatus at the Weibley premises of the
Intelligence Braach of the Photographic Development Unite

Ls the opposition encountered on the Batun sortie

:emphaSiséd at the time, the Russians werec well aware of what was

going forward. If they were in any doubts as to the implications
of the flights, these must have been set at rest by Berlin, for

among many other documents recovered from a rallway weggon in

La Charité’station,'Paris, on June 9th, 190, was an expert

Prankfurter
Zeltung,
cTul‘Y 21 St’ -
1940, S.b.
The Tines
Aug. 2nd,
19,0

appreciation of the project for destroying the Caucasian oil-
fiélds, dated Febrﬁary»Zan, as well as a copy'of the resolutions
agreed by the 6th Session of the Suprgﬁe Council on Maréh 28th,
arong them an agreement for the immediate study by Franco-
British experts of the possibility of effectively attacling the
Qaucagian oil-fields by air. The wickedpeSs.of this project
was duly enlarged upon by Herr Hitler in his speech to the
Reichstn gof July 20th, 190, and the incident afforded
M.Molotov some mseful material for bullyihg the governments of ;

/Turkey
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des Franz8sischen

Generalstabes,
Auswirtiges Amt
1939/41 Nt. 6.
Berlin, 191,

139,

and - Iran, In his sgpeech iL.liolotov is reported as saying of .
Soviet relations with Turkey that -

"It need only be said that the documents recently
published in the German ¥White Book throw a
disagreeable light on certain aspects of the
activities developed in Turkey, The explanations
given afterwards by the French Ambassador to Turkey
changed nothing of the nature of these documents.
In.this connexion I must say that early in April the
Soviet Government made representations to Turkey
concerning a foreign aeroplane coming from Turkish
territory which flew over the reglon of Batwn, where
there are many oil refineries, . At first Turkey
denied that any aircraft whatever had cmerged from
Turkish territory. Iater, however, Turkey promised
to take measures against such flights in the future,
As regards Iran, there is no new important event %o
report. However, speaking of Iran, too, 1t is
impossible to pass over in silence another incontest=
able fact, Late in iiarch the region of Baku received
a visit from two foreign aeroplanes coming from the
direction of Iran, The Iranian Govermaent deemed it
necessary to deny this fact, But in this case also
the documents of the German Vhite Book throw sufficient
light on the incident in question. It must be
observed that the repeated despatch of these foreign
reconnaissance alrcraft could not aim at anything
other but a complication of our relations with our
nelghbours, "

One of the stories commonly repeated about the early
days of the Photographic Developiment, later the Photographic
‘“econnaissance Unit, is that the 7/ild plan of the Baku and.
Batum areas, prepared from the photographs obtained by the
Lockheed, was circulated without due regard %0 security and
that copies fell into German hands when they occupicd Parise
It this were so, it is curious that no mention is made of this
incriminating material in the German Yhite Book, in which many
documents bearing on the project (gspecially doéumonts Nos. 22
and 30) were reproduced in facsimile, As we have seen, the
Russians were acquainted with the key docgments by the Germans,
and had observed, and in the case of the later one, opposed

the reconnaissance by anti-aircraft fire.
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6, .. OPERATIONS OF THE PHOTOGRAPIHIC DEVELOEMENT UNTT :
APRIL 1ST - MAY 10TH

Opera’c:.ons f‘rom He s’con

Up ’clll ’che German invasion of‘ the Low Countries,
wh:Lch br:.ngs ’ch:Ls phase ’co a close, the obJect:.ves of the
flight based on Heston contlnued to be of predominantly- na.val

nterest.. ‘ Among ’che add:.“h:.onal reques“hs from the A&nlralty,

. passed on in Air 1_1n1.s’cry Instruc'blons durlnc i’arch, weres=

(2) Large scalc, vertlcal photographs of Bromen and
) Bremerhaven with a view to ob’calnlng information
abou’c shlps in dock, and sh:.p-bu:.ld:l.ng with special
‘ reference to sub,mrlncs. |
(v) Docks at Hasburg (when long range (type c) Smtﬁre
ava:x.lable)

(c) Submarine basc a‘t Neustad‘b.

Many of the Admiralty requirenents, particﬁlarly as regards

oil refineries at per’cs , 4were‘of equal in‘beres‘b,'bo Bombor
Conmand whose req_ulrements will be set out under section B,
covering the operatlons of No. 212 Squadron from France.

mwt fllght CO“ﬂpI"lSlng a s:Lngle spitfire (type C)
and two pllo’cs, Was based -on Heston, put for the longer sorties
it used forward fuell:mg, pc;ln’cs in J_,as’c Anglia s Stradishall and

Horsham St.Fa:.’ch. Tor cLll wut the last sortie of this period

the original long range (type C) pi“bfire was used.

,Af‘ber the sortie of may 6th this machine was prepared for

taking part in the secret reconnalssance of Itallan ports which
began from Le Iuc on liay 12th, and a new i ‘ach:l.ne wa.s brough‘h
into use. F/Lts M.V, Longbotton and %, C. le lesurier, who

later inaugurated the Italian scries  of sorties , operated the
%pltﬁre up £il1l May 3rd, when they were replaced by F/0s

s, L Ring (fro.n Noe 212 squad.ron) and S, G wisc, Little use

was mede during th:l.s period of 'the.f‘l:.ght: of Hudsons based on

/Heston;
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Heston-« the only sortle attemptod‘ .Wwas that, .of iay 25th, abandoned

owing to bad weafhcr and fhe unserv1ceab111ty of the artificial

PN e mimnae e aaene

One of the prlnolpal obJeotlves brought within range

after dellvery of the 1ong rangc (type c) Snltflre which was

sorties see Plrst used on : Jaroh 22nd, was the port of chl to which the

Appendix
XvI

Sortie
ENA/006

HNA,/008

first two sortles of.Aprll werc dlrected. lhat of April o2nd

wa.s abandoned orlng to a comblnatlon of englne-trouble and

adverse Jeather~ ice accretlon toox place, when owing to a
temporary stoppage of the engine the aircraft descended 1nto='
cloud at 32, OOO rt., and on the englne picking up agaln the

pllot mede for home. On the nornlng of April 6th F/Lt Longbottom
had to be content with photographs of 3ylt, owing to cloud, but
on the 7th he succeeded in obtalnlng the first photographs taken
of ﬁlel by British alrcraft since the outbreax of war; two
caneras packed up, as the ﬂoltcnau end of the Canal was approached,

after the port had been Dhotographed and the third failed at

'Brunsbdttel~ whlle flylng at 33 000 ft, on the way home an enemy

alroraft was sighted at c. 32, OOO £t betweon Brunsbiittel and

- Cuxhaven, but turning north-west at full throttlc F/Lt Longbottom

successfully shook 1t off and set course for hone. Exceptional
interest attaohes to the photographs obtained on this sortie because
Kiel must have been a prlnolpal base for the German 1nvas1on of
Denmark and Norway, which began only two days afterwards. Hadl
previous photographlo covers been avallable for comparison, it is
possible that the quantity of shipping in tho fJord and of

alrcraft on the Woltenau alrfleld nlgnt have given warning of

 events 1mpend1ng. On the other hand it is arguable whether

at “this stage of the war such a warnlng could have been of

. much value.

/on

D

<

¥ Hudson N.?}}b, with F/0 D.G.Ross, E/O Walker, A/G Stevens and
" A.C,Coates as crew.
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On the afternoon of April 6th F/Lt. Le Hesurier set

| out to obtain photographs of Wilhelmshaven and secured pictures

of Rlstringen, though not of the ports The pilot observed

4wo large ships in the roads, but there was.a delay of

éevérali ho_u;fs befq;b‘e this information reached Bomber and

A'Co'astal Comna:r';d’.s.g‘ This prompted.Air'Mipistry to emphasise
" the uui'g'enoy"' of such sightings, and served to draw attention

| 6 the importanco of any visual reports that ‘pilots might make ¥

on phétographic sorkies. . | e

* On April 6th, Air Ministry confirmed by signal that

" reconnaissance of the Heligoland anchorages remained a

‘requirement of high priority, During April four-attempts to

cover this objective failed,mainly owing to adverse weather:

.. on the first two-oocasions, on April 11th and 17th, photographs

" of Borkuy were obtained through bréaks in’the clouds; the

last two, on April 18th and 21st, were fruitless, On May 1st

“F/Lts Le Mesurier succeeded .in obtaining vertical photographs - - .’

of Heligoland, and on the same sortie secured piotures of
n ships heading . N, B. bet&veén Borkum and Heligoland", It may
be mentioned, as -»illws‘crating the close link between the

Heston Unit and Noe 212 Squadron, that finding his oil

pressﬁre gaige registering zéro, Le Mesurier landed at Lille

{No. 1 bast) before returning to the home bases  The visual

1:0 prove one of the most valuable by-products of photographic

reconmaissance from this countrys Five more sorties were

. directed to north-western Germany during this period, on the

3rd, 5th, 6th, 9th and 10th of May: of these, ¥wo Were

totally umsuccessful owing to weathor and the rest merely

resulted in photographs of Borkum and others of the Friesian

Islands. N
o " As previously, the fact which stands out from any
review of operations is the réstﬁctive influence of the

/weather
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‘Sortie
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o
weatheres  Sorties were flown on thirteen days out of the forty,
but photographs were obtaincd only on cight: - in other vwords
photographic résults were. achieved on only 20% of the available
dayss Purther than that, out of the nine 'Asucccssful‘ sortics -
two of which were cerried out on one. day - the primary ob,jec_ti{re
was obtained on only two occasionss The high-light of the
period was the succes»sful Kicl sortie of April 7th, which even

though toc late to influence events marked a definite stage in

’

the oxtension of the field of reconnaissancce

Reconnaissance of German preparations for the invasion of the
Iow Countries: frow Lille/Seclin (March 31st = April 10th)
and from Meaux/Villenoy (April 11th = May 9th).

(i) From Lille/Seclin

The Spitfire, used for attempting to photograph the
Rhine between Emmerich and Dusseldorf from Lille/Seclin during
the period March 18th - 30th, was next employed from the same
'baSe on ‘brying to photograph v'bhe stretch of the Rhine from
Cologne to Mainz,’ Uﬁsuccessful sorties were flown by F/0 Milne
on liarch 31st and April i1st and weéther prevented flying_ on the
next five dayse Of three sorties flown on the 7th the-. two
flown by T/0 S.L. Ring were unsuccessful, one due to oloud and
the other to encountering a formation of taree Mi,109 aircraf't
with & fourth, possibly a 'decoy', 1,000 fta below, The thind,
flown by F/0 W Milne, resulted in photographs of Gologne,
Coblenz and. Mainzsa Weather prevented flying during the next
fow dayse ‘6n‘Apri1 11th 'A' £light woved to Heaux/Villenoys
Altogether from March 18th, when the first attempt was madc to
obtain photographs of the Rhine from Lille/Seclin, until
April 10th, only eigh;c out of the twentywfour days had proved
suitable for reconnaiésa.nce, while out of the twelve sorties
attemp‘b'ed only one wa.é' successful,

(ii) From Meaux/Villenoy

Up +ill the German invesion of the Low Countries on

. /ilay 10th

L)



© 8/1402/1/
ATR L

1454

May 10th strategical recommaissance from Meaux cemtred on

regonnaisaance of the. Rhine and of the arca behind the Dutoh

-and H, Qey BeAvAJFy) to counter the blows

. frontien vwij:'h a view to dbtaining the intelligence needed by
. the French (G,Q.G. N, theatre) and the British (HiQ., B.E.F.
In the gourse of

- this period. various demandfwerle translated at Bs AsF .7, Headw

querters into reconnaissance 'taéks, of which the follc;wing

were allotted to Noe 212 Squadron:=

Origin and
Number Task dnte of domand
TK 7 |Rhine between BONN and MANNHEIM
. Parts A=C gnorthern part
" DwG (southern part
TK 9 |CLEVE =~ GOCH = GELDERN = Requested b
» ALDENKERK - KEMPEN = VIRSEN = «Q. Gy (Air) on
VENIO = ROERMOND line: %o March 28th
1 ascertain German military
preparations
TK 44 | Certain areas of the Lower ditto
: Rhine Valley between COLOGNE
and DUTCH frontier to fill
gaps in French dossiers
TK 4101 | Rhine from DUTCH frontier to GeQaGe April 41k4th
DUSSELDORF with special N.B. This is the
attention to WEIFL and same task as
KATSERWORTHe To be completed that origin-
weekly elly allott=
ed to P.DyUs
TK 103 | (1). Valley from mssmm - on March 16th
' ' KALTENBROI
(ii) AHR Velley, L miles up - end
downstream from ALTENAHR HaQoy BolsFoFo
to investigate activity April 14th
suggested by night reconnalss- : :
ance by Nos52 Wing and by .
ground reports
TK 104 Complet:.on of task !Xt (secret GeHyQe, BelieFey
survey of Belgium) to fill in May 1st
certain gaps indicated on
tracings
TK. 105 | Strip three miles on each side HeQe s BeheFoFey
of the line BOCHOLT =~ BORKEN = May 8th
AHATUS - BENTHEIM - LINGEN to
" | detect German m:.l:.’ca.xy -
preparations

flight from Nancy¢

0f these tasks TK 7 (D=G) was discharged by 'B'

TK 4L was accorded too low a priority

/to
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%o be the object of special sortiesj “and TK 104 and 105 were
allotted too late for action to be taken befére the German
invasior;; up'_s_e‘c all arrangements. The attention of 'A' flight

at Meaux was thus centred on TK 9, 101 and 103, the first two,

ivhich_we;‘;s if possible to be conbined, being ellotted priority
over the third. Only one Spitfire was consistently available

at Meaux to underteke these tasks, though for two periods in

April (20/23rd and 27th) & sccond machine Wes active at this
'bas.e., On May -8th, By which time this la.t'bez;.had for some while
been ehgaged oﬁ task 'X' frem Lille, two new machines came into
operations | The small num"ber of a:.rcraftava:.la'ble, in!.‘conjunc-
tibn with limitations imposed -'by ‘the vxeathér, entailed sez_‘ious
delays, In the 'even_tv'bhe only tasks to receive serious
a‘bten'bio.fn. from'MeauJ; ﬁrere those of the 'highest priority, and of

these TK 9 was not completed until April 21st, while TK 101 was

not discharged with anything approaching the regularity desireds -

The first week at Meaux was fruitless owing to
persistent bad weather which prevented operations. When at
last, on April 19%h, conditions made operations possible, an

atteg_fé‘b was made to complete the old TK 34 ,."'but, while picking

up direction by the Rhine, his condensation trail attracted an

ME,109; observing the MEs to be climbing steeply im his
direction, the pilot, F/0 Crexton, rrnade'for home by way of
Aachen,. lmmediately 'beyohci which he encountered anti~aircraft
fire, accurate enough to damage one wing only‘ 3 f‘b. from the

fuselages Altogether the initial sortie was unfortunate,

"~ since the f)ort‘camei*a. failed after eleven exposures at an early

stage of the so‘:&-tie » While the remaining one ‘bxjought pictures
mainly of Aachen‘ arcas, Two attempts the foil"diw_;véi.ng day failed
owing t0 bed weathers - April 21st brought the first success
and in the coursé of two sorties ¥/Lts Daish and /0 Craxton
between them dompleted TK 9 without incidents The following
day a .sortié ha.d to be abandoned owing to ocondensation trails

/and |

~
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and on the 23rd ow:.ng to adverse wcather » Wwhich inhibited

opera‘c:.ons for the nex‘c ‘cen days. On MaJ 3rd /0 Craxton,

- attempting s 101, secured photogrmphs of Wesol, Duisburg and

Durg,n, the last ones o'b'ta:.ned from Mcaux prior to the German
:.nva.s:mn of‘ “the Low Countmcs., - Bad weather prevented flying
on May la-‘th 7th a.nd 9‘ch a.ncl Caused the failure of sorties on

the 5th~andA8thl(two: one for TK-101; onc for TK 103)e

. Two sorties flown oh Mcy 6th had to be abandoned owing to

Cs

1940

persistent condensation trails, with the added complicaticn ¥
in one instance of engine roughness, A1l in all the chief
cause of difficulty during the period at meaux prior to the
invasion was ‘the Wweather, which reduced fly'iné‘ to nine out of
twenty-nine days and accounted for the failure of six ou‘c'of’fi-;' f:-
the thirteen sorties; condensation csused three of the
remaining sorties to be abandoned; = and of the four which
resulted in photographs, only three werc really to the point,
4nd the full success of two was impaired by the breakdown c?f
the port caméras ~ Another point to mote about this series of

sorties-is that they -involved passage over neutral territory,

. the normal practice for TK 9 and 101 being to follow the route

Meaux = Rhs_aims - Méziéres = Nemur - Li&ge - Nijmegen; for ..

oA

TK 341 the same route was followed to Lidge when course wag ¥~

set for Koln via Aachen and Direns

Reconnalissance from. Nancy (Flight 'B'): April-5th = May._9'|:.h,

'S‘ci‘at'egicai' reconnaissance by Now 212 Squadron in

the é.rea sou.th of Coblentz was carried out by 'B' Flight from

' Na.ncy, ‘che base of most of the operations of the Special Survey

Fl:r.gh‘c dur:.ng “the per:.od ending Jenuary 10th, 191+O. The

‘casks entru.sted to B! Fl:.gh’c mqluded, in add:.t:.on to the

| more southerly par‘t of X 7 P conoerned w:l.th possible new

br:.dge construc”c:.on in -the Ma.:x.nz - Ma.nnhe:.m areas, three

peCla.l ones demand.ed by the French in m:Ld-Apr:.l, viz:

/XF=1
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ZP-1 The Brenner pass and surrounding arcas
XF~2 Bridges over rivers in the area bounded by the

Moselle, the Luxenburg frontier and the linc Prun
, Daun - - Whittlichs :

XF~4 (i) The Danube from Bratislava to chensburg for
petroleun and other ports,
(i) The Ludwig Canal from the Danube to the lain
for locks.
: %iii). The Main from Banberg to lainz,
: iv) The Neckar from Plochingen to Mannheim, -

To begln with only one Spltflre was available, the

orlglnal maohlne used by the Speolal Survey Flight and subse-

quently for the TXA' sorties from Lille/Seclin. The two pilots,

who inaugurated the new tour of operations from Nancy, were
F/Lte LeL, Clark and F/O Taylor, the latter of whomarrived on
April 3rde On April 16th, F/0 W, Milne arrived in a Spitfire,

prev:ously engaged on recomnaissance of the Rhine from Lille/

Seclln, to complete Fllght 'Bls

The Pirst sortie, flown on April 5th, was abandoned
owingAto cloud,'which also prevented flying on the following
daye Success Was not, hbwever, to be delayed for long,
because on April 7th, a day of good weather and visibility, the
portion of TK 7 allotted & B! Flight Wﬁé-satisfactorily dis-

chargeds  In the morning ¥/Lt. Clark crossed the frontier at

Strassbourg at 33,000 ft, and flying NoN.E,, parallel to the

Rhlne and some dlstance to the east of it, increased height to
35 000 ft., before startwng his cameras at Speyer, carrying on
beyond, Mennheim to Sandhofen,'and turning up the Neckar to the

neighbourhood of Heidelburge Apart from the failure of the

' 8" vertical camera on the first run, owing to the friction-

driver counter in the control box becoﬁing jemmed, and to antim

aircraft fire which burst 2,000 f4, below the aircraft a little

west of Mannheim, the sortie, which covered parts ¥ and G-of

TK 7, Wwas without incidents  After lunch /0 Taylor took the

~aircraft up once more and succeeded in the course of four runs

in seourlng photogranhs of all the southern parts (D = G) of

/the
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‘the tasks Anti=aircraft fire was again encourtered over
»I.'iazmheim,' but ag_a_:i.r;' it burst céﬁéiderébiy below the airora.f‘b".il-
Fdr.{chg nex'l;" éleven.days ‘c'loiud prt'a{fen'bed photographs from

" being obtained, althou_gim -ﬁvo‘so_z:tie‘s_were' attempted (April 11th
and 13th)s . o |

. Soon after ‘ché arrival‘of the second Spitfire a

‘period of favourablc \.rcather led to a burst of reconnaa.ssa.r;oe
activity, On. the 19th and 20th ec,ch of ‘the machines flew two,,
sortics, but on both da,ys two of the sorties were fa:l.lures s
owing in the case O.L those flown on the af’cernoon of the 19‘hh

- %o the formation of. ma.rked »condensatlon trails at operational

Ne 3071 - + - levels, and in the case of 'both sorties” 'by one’ aircraft on

“ the follow:mg da,y to defc.ct:.ve eng:mc peri‘omance accompa.nled

_ Sorties © by trailss : On both the morning sortics of April 19th photo-
HAA/016,
017 - . graphs were. secured of part of the Rh:.ne ‘between Basle and
HAA/O1 6 Ma.nrﬂme:.m, “but 'bhe fa.:.lure of the sta.r'board camera owing to a

“blown fuse lessened the vValue of one of thesce On the 20th
Sorties - the two- successful sorties between them covered all but the
HXF/001,2 - - R : i |
- ' castern margin of TK,XF 2 without incident apart from anti='"
aireraft fire encountered on the first one, which as usual was
attracted by a condenSa‘_cio’ﬁ_ trail and fell short by some
_ Sortie 2,000 £ty The first attempt on IK.XF 1 was made on the
HXF/005 ) _ ,
morning of April 21st by F/0 Milne, who, owing %o unf avourable
weather, had to be content with photographing the north shore
of Lake Constance on his way backe The same day also saw the
first a't’cempts on TK.XF L4, one part of Wh:x.ch, the Ludwig canal
HXF/00L comnecting the Damube and the Main, was successfully photo=
‘graphed by F/0 Taylors - Attempting the same task on his
second flight of the day, F/0 Nilné was lost in.the original

Ne 3074 photographic Spitfire, the first casuelty sustained by No. 212
}DCE'/OO3 56 Squadron. On the 22na and 23nd photographs were taken af'
TK.XF 4 the Brenner Pass and surrounding country from 33,000 g

/Thereafter
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Thereaffef; adverse weather sct in and continued
during most of the sixteen dayé, flying being possible on only
four days. . Of $he four sorties flovm, one (April 29th) wés
abandonedquing to condensatioh and two due to adverse weathér
(May 6th and 9th)s  On May 7the/Lt. Clark reached the
Bfennér Pass, only to find the area under cloud, and had to
_reét content with a few photographs faken through a gap in
the Bolzanq areoy Wheﬁ the German‘iﬁvaéi6n~of the Low |

Countries brought operations at Nancy 'to an end, photography

had been possible only on thirteen out-of :the thirty-five

days, while of .the twenty=two sorties omly a half, téken on

a total of six days, met with any measurc-of successs OF

the failures, five were duc primarily to condensation trails, .
in combination in two cases with .engine defeéts, five to

cloud conditions and oné to the loss' of sh aircratte On the

obher side of the picture the flight had Pinished its shaxe

"of TK 7 on its third aay of operationsy - the greater part of

| XP~2 was completed within threc days of receiving the demand;

and substantial parts of the other tasks® were discharged, all

a£ the cost of onc Spitfires
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7o OBZRATIONS OF THE PHOTOGRAPHIC DEVEEDIMENT UNIT:
: WAY 10TH = JUAL 18TH, 7940

The invasion of the Low Countries by the Germans on
ay 1Oth, caused the war in the West to enter upon a phaée of

greatly incr_ease& intensity. First and foremost it set in

. motion a series of military events which led up to our

eviction from the continent of Burope, an event of the first
magnitude in the history of the war 1n the aire During the
period in question, from iay 10th until the completién of the
departurc of the Royal Air Force from French soil on June 18th,
the exercise of British air power was in the main conditioned
by the pressing necessities of the rapidly changing militaxy
situétion., At the same time it is significant that, within a
few days of the first shock, long term stra‘teglcal consideras
tions began to- affect the picturg:. the first a‘c‘back by the
Royal Air Force on German industrial obJectlves_ took place on
the night of May 15/16th within less then & weck of the
invasion, Thus, while the main call upon photograph:.c
recorma.lssunce dur:.ng th;Ls perlod was to supbly intelligence
needed-to bring air-power to bear most effectlvely on the
pro'blem of stermaing or delaying the advance, reinforcement and
supply of the German ground forces and their alr cover, the
requircments of .the. mglp:._en'i; long range strategical boubing
offensive had also to be met; . it should, however, be
erphasised that qu'berAanmand _9ﬁdeavoured to satisfy its needs
as far as possible by usiﬁg its own Blenheim Squadrons, so ‘that
this work fell only cgmpar;ﬁ_’cive.ly lightly on the Spitfires of
the Photographic Development Unite In addition; the progress
_of the German conquest of the European _‘svea{-’board.. had the
offcot of progressively extending the range of coastal
fecomaissa.nce., as well as intensifying its necessitys ’
Reconnaissance designed to' provide intelligence neceded for

more or less close air support of the mxy was carried out

/at
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at f:Lrst en’clrely bj No.. 212 Squadron from French bases,
'“E)u’c from Haj 18th ronw;ards this was shared to a certain
degree 'by alrcraft of the parent unit operating from
Heston. Reconna:. sance of Gcrmcn-controlled ports
tand Goastal areas con’c:.nucd as beforec to bc oarr:Led out -

' from Heston' and various forward fuelllng-poin'bs in
| ~So{1thern' Engiand. Thc rare sortics connccted with the
long-term Bouber Command off'enéivc were shared by French
~and Britiéh based aircreft, As a matbor of convenience
rédormaissanoe from France anderitain wiil be cons';idered
' separa’cely, Qlthouqh it is appreciated that in pract:.ce
there was 2 certfw:m amount of overlapplno A th:er sub-
section will be c]evoted to the secre‘b reconnalssance of
Italian ports, orlglnally undcrtdcen in 'mt:.clpatlon

of the famous 'stab in the back' of June 10th, preclpltatcd
by the disastrous o{i’cc;ome 6f the Batties of Flanders and
4Fra.noe. ' '

" A, Operations by No, 212 Squé.dron (Prence ).

During 'bhe f:’mal pcrﬁ.oa on fhe continent the
'operc.tn.ons of No. 212 Squadron, apar‘b fmn tho I’c"l:.an
sortles described separa‘boly, werc carried out from one base
at a time. The outlying fl:l.ghts Wwerec imnod:. ’cely con-
oentra‘bod on I»Iuau.x/‘V:.llenoy s where ‘ vﬂlffh‘b had been
operatlng since m:Ld-Aprll 1Bt fl:l.ght bc:Lng brought back from
.Na.noy and 'C' from L:Llle/Scclln. Thls move wes not only wise
fm“p the po:l.nt of view of‘ w:L'bhdranng the f‘orward bases f‘rom ,
fche zone liable to be engulfed in military operat:.ons, but
the concentration was valuable in'itéclf; cspecially in view
of the proximi’cy of Meaux %o B-A.F.F.. HeQo at Céulomm'.ers.

The +time had ai‘fixfed. ‘when redonnaissance W04U..'ld' in all likelihood
nced to be switchod papidly in a:ccorda'nce with a military

/situation
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situction thet might, and, in fact, did change
overnight,

Meaux remained the basc of overations until
June 9th, when the Gérm&n advance.towards Pa&is.aqd the
Seine nccessitated a move fﬁrtﬁorvto the rear. Fronm
Junc 10th until thé Lith, when the last sortic was flowny
opcrations werc based on Orieans/Bricy. Details of the
squadron's withdrawalffrom Fr;nce have been diffioult to
trace owing to-léck of records but it appears to have
retired from Orleans to La Rochelle by way of Poitiers
and Fontenay-le~00mfe. | Dﬁring the ten days prior to the
move from Meaux one at least of.the Spiﬁfirgs returned to
Heston and a second was detached to éorgiéa for the Italian
sorties,  The fate of twb others canﬁot_be traced, >A
fifth mpvea back to Ofloans,_where‘it was Joined by a new
machinciéenﬁ out ffdm Eﬁglaﬁd. Both thesc were flown back
to Hestdn,'one-of them on Juﬁe Lith, when photographs were
securcd of the Scine bcfﬁeen'Vcrnon and Elbcuf on the way
home, Two of the other Spitfirc pilots who had flown- serties
from Crleens, F/Lt. L;D.iWilson end F/0s Blatchford, feturned

from Poitiers in Feirey Battles, the former bringing with him -

five aircraftsien, Two of the intelligence officers attached:

to the Squadron, P/0s. Dele Kendall and Wigginton flew to
Guetrnscy anﬂ'céhtinucd By boate [ substantial proportion of
the squadron persohﬁel was ferried back to Heston in Hudson
and Lockhccd aircraft which between them made fifteen return
sorties for this ﬁurpose between June 11lth oand 21st, Up till.
the 14th the ﬁudsons flew-to_drleans,’from the 15th to -the
17th to Poitiers and on the 18th to La Rochelle., One of the

/Hudsons.
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Hudsons actually made return journeys each day from June 1lth -
17th (inqlusive)a The seme machine, together with o second
Hudson, flew to La Rochellc on the 18th on a final mission;
The machlnes, which were capt‘lned rcspectively by
F/Lt. ReE+ Boxter end F/O. Durton, did not roturn until-
June leﬁ:gnd so riust have been crong the last Royallglr
Force alrcr aft to leave Fr.nco. A8 o poiﬁt of iﬁtercst,
it may be recorded that F/Lte B.xtcr s Hudson brought
Prlnce Sthronbcrf to Englend from Cazou airfield, ngar
Arcachon, Glronde. On the samc dey the remaining aire
craftsmenigeachcd Englend inla collierbfrgﬁ‘Bordeaux.
Owing to lack .of shipping spaceAthe équﬁaféﬁ;s_equipment,

including films, petrol and'ﬁﬁtOr;transpdrt had to bec

burnt at Fontenay le Comte on the evening of June 17th.

iy account of high altitude photographic
rcoonnaissande covering the'peribd-May 10th - Junc 18th
must inevitably rest on an accurate qpprebiation of the
rapidly changin g military pos1tlon in so far as it .
affected the course of the war'in the eir For this the
reader is rcferred to the Air Hlstorlcwl Branch N"rrctlve
coverlng 'The Ceormadign in Frence and the Low Countrles'
in which nerrative there will also be found an account of
the low ond mediwm altitude phofographic and visual
reconnaissance carried out by aircraft'o% tﬁe Aif Corponents .
In the present section attention willnbo“confined to the
high altitude ghotographic reconnaissnnce,with which the
future was to 1ie.f:Essentia11y it is a narrativé of the

operations of the main bulk of No. 212 Squadroh - the

operations of 'D! flight over Ttalien territory arc dealt

with in a following seotion , although it should
again be stressed that this was on entity in name rather than

/fact.
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facte Study of the movements of ‘aircraft and pilots
shows that they werc interchengeeble between Heston end

the various continental bases, In practice, more

partiéularly in its later stages, No, 212 Sguadron acteé

as that part of the Photogriphic Development Unit which

operated from Fronch basés, In the Secrct Organisation

;Méﬁbfahdum,'drnwn up on May 1lth, 1940, to cover the

'1fe;ofganiéation of the Fhotographic. Development: Unit end

paras 1(&#) :

NC;AZIQ Sqﬁadron, it was even proposed that Noe 212 Sguadron

: shouldlin'futdrc be known as the Photopraphic Development

‘Unit.(OvérSéas'Sbction). Although in. deference to the

/19C

wishes of the /ieOesCe=in=C. , BeleFeFo this.:change was not
made formally, the proposed new designation would in'fact |

have described the unit more occurately. It may be noted

" hat after the First commanding-officer.of No. 212 Squadron =

| A/Sﬁ.“Macﬁhail ~ had been posted back to Heston, the officer

'in charge wes never more than o Flight Lieutenant, On the

TKe 106

chef hend, W/Cdr. FuSe Cotton was nble to .devote an
increasing amount of his timé to the unit in France, now
thaf W/Cdr. GeW. Tuttle was available at Heston,. |

| " The invasion ofsthe Low Countries wrought a
completc'ohange in the programme of reconnaissance, Task
Nose 101, 102, 104 and 105 were cancelled forthwith and
Nose 1 and 103 werc suspended, as it turmed out, for goods
The Pirst new ones to be allotted to Nos 212- §quadron had
as their ofject the photography of strips of country, with
a view o discovering the eriemy's lines of advance and. of
vroviding tdfgéts for air attacks. On the morning of the
iOth instfucfionsAwerc given for the photography of two |
Eclts of Belgian’territory, an outer one extendinglfrom
Turnhout in £he porth throush Maestricht end Lidge to

/Houffalize
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.. Houffalize necr the Luxcmbourg fronticr, andon n.nner one
.from a point five miles ccst of.'. Mntwerp through Lidge to
Sortics Nemure In the >cou.;'s_'c of the three sortiss flown that day
FA../006-8 o : I
. . from Meaux, photographs were obteined of the greater part
of _the. 'b‘eijritory specified. Enemy aircraft Were encounter-
ed.on two of theso: the condensation trail of F/Lt. SEN
LeDs Wilson's .Spitfirc attracted a couple ‘of enemy fighters,
probably ME. 109s, which however he was able to leave behind;
and F/(). A.L- Taylor cncountercd a Dornicr 17, which was
drivén in{:o the clouds by o dummy a.ttack. Meenwhile,
roconnaissance by airoraft of the French 3rd irmy had
esteblished avagzr'{an rr‘;‘oc':h:niséd'_v dolum ten miles in length
TX. 107 (") advancing on Luxenbourg from Echternach. Lccordingly a
nain task 'for"MaSr 11th was phofography' of‘-. the main roads
'through"Luxemb.ourg from a north=tasterly to a south-
TK. 108('?) westerly dircction, ETarly that morming a second JG.ask was
| .sc’c'f‘or thclc"ie.y, nomely photography of roads beyond the
Luxembourg frontier in the irdennes, in order to pick up the
advancing colwm further weste  Llthough two sorties were
flown, bad weather caused the failure of bé’ch.
Mcemvhile the pifcturc on thc' ground was changing
repidly, By 1lls45 hrs, on Mey llth the Germans had entered
‘Tongres, having forced the Maas and the Albert Canal in the
Maastricht arca, Abtention was therefore directed to
locating bottle~necks in the rear of the advancing colums in
order to impede by air attack their reinforcoment and SUPPlye.
T, 109 Instructions werc theérefore given' for phofographs to be taken
‘of the Meuse bridges between Meestricht and Nemur and of the ..
TK. 110 line of the Albert Canal between Herenthals and Meastricht.
T\vo éortiqs were attempted, but, although each secured
photographs, cloud prcvented the succes‘s:f'ul.' carrying out of

/the
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-the tasks in hand, Bad weather caused the failure of

sorties flown on the morning of the 13th; among other

difficulties encountered at 34,500 ft. was the freezing of-

~the inside of the port-side of the windshield, a trouble

avoided that afternmoon by opening the windshield glightly,
On one of the two aftcrnoon sprties photographs were

obteined through a gap in the clouds of a stretch of the

" Albert Cenale Photographs of the Meuse. bridges were

obtained on the morning of the lith by F/0s Christie, who
was followed for between ten'm:i.nutes and a.. quarter of an
hour by 6 ME. 109s, after passing over Maastricht at

26,000 ft, with only a short exhaust trails By the 1ith

it had becone apparent that the most menagiﬁg enemy thrusts
were those in the Ardennes, designed to turn the Maginot
iine in the arca of Sedan, the hinge between the fortif‘ied
nilitory fronticr, prepared at so grcat a cost by the ﬁ‘renoh
behind their cormon boundary with the Reich, and the allied
armies in the Low Countries. ~Indeed, a decisive event =

the German crossing of the Meuse at Houx and in the Sedan
arce = becarc knovm at Bede F. Fe Headquarters on the evening
of May 13th, Reconnaissance to cover the German break-
through was largely in the hands of the French; but on the

1.th Noe 21'_2’ Snjuadron was instructed to photograph the

Meuse between Mézibres and Mouzon and the roa.d_be\tween Sedan

ond Paliseuil and on the 15th to cover a line Poix = Terron
to Namur by vfray,of ‘the Meuselend back by way of Florennes to
Moriembourge The latter request, made as a matter of urgenoy
at 07,45 hrs. on the 15th, in order to reveal troop movement
and any additionel bridging, was satisfied within a few
hours, the aircraft returning from an uneventful sortie at

11,00 hrs. the same day. /As
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As a result of offensivo operations by Bomber

TK.llz Command, denands hegan to.coﬁo in for the photographs
Welel L '
8/2761 needed to ossess demages On the 13th o reconnaissance had

“been asked for to check the efrfects of buoyancy mines de=
poéited in ﬁhé’Rﬁine in accordance with the-'Royal Marine
Plan' The photographs token the oane day showed that the
ant1-n1nc barrage eppearcd to have been partially destroyed
at a point 2-niles west of Karlsrdhe. These tasks included
photographs of cormunication centres on the western margin.
T@,llo of the Ruhr, fron Mhnchen - Gladbach to Cleve, attacked on
(1) . the night of May 12/13th, and a second series further west,

including Aachen, Macseychk and Elndhoven, attacked on the

night of the 13/L4th. - Both tasks were discharged w1thout

Sorties = inoident in the course of three sorties flown on.May 1 th,
HAA/ Ol B ' _ -
018,010 though the scale of the photographs, resulting from high

altitude and lenses of small focal length, must have rendered

them of small value for assessing borib damages Both sorties

Sorties flown on the416thlwere devoted to securing phofographs of the
HAA/020, - ' : Lo
021 | Ruhre presumably in order to obtain date for assessing the

results of the Borber Commend operations of the hight of
Moy 15th/16th, tho first devoted by the Royal Alr Force to
the bonblng of Genaan 1ndustry.

Adverse weather caused thc failure of the only sortie
attempted on the 17th and prevented opera%ions entirely on the
18th, by which date the military position haé stiii further
deteriorafed, the Germans having passed the Sambre/Oise and

Upper Escaut lines with armoured forces wheeling for the Channel

Sortiles portse On the 19th sorties were flown acfoss the rear of this
FALA/016/7 . _ K
TK 119 German push and photographs were obtained without incident.

/The
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"The same day the squadron was set the task of photographing

a.line between Soignics = Malines = Louvain and Namur so as
to estoblish novenents of. enerny troops through Central
Belgiuns An attempt to discherge this task on the 20th
failed owing.to a breakdown in the elecﬁ:rioal -system, which |
meant that no photographs were obtained, - On 21st the Sambre
was photographed between Chauney and Landrecies to verify
the state of bridges attacked by Whitleys and Hampdens

the previous Illights' s but cloud again prevented operations

~oh the 22nd and 23rd..

The success of the Germans in reaching the Chanmel
coast near the mouth of the Somme on the 2lst marked a
definite stege in the campaign, but for a few days there was
still an outside chance that the 'Weygand pla.n'-, whereby
contact might be ree-established between the Allied 1st
A:c"my Group- to the north and the French reserves south of
the Sorme .= Alsne line, could be put into execution. As
this hope faded, the task of the Royal Air Force defined
itself rore definitely as providing support for the
withdrawal of the land-forces to Dunkirke .= In the field of . -
photographic recomnaissance this involved a watch on enemy

movements and the definition of targets for attacks on his

lines of communication, particularly bridges, and on dumps and

revictualling points, with a view to slowing dowm _his progress

and diminishing his pressure on the allied armies, which he

< wasg atternpting to squeeze into the sea. At the same time it

meant that a watch had to be kept on forward airfields which

the encmy might attempt to use both for countering the

. Royal Air Force and fo_r attacking our armiess

/After
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After the blank days of Mey 22nd and 23rd,
the 24th brought éqme successes, On an afternoon sortie
by no means devoid Qf‘incident, F/Ou GoPs ChristiéLﬁanaged
to complete three tasks, two of which were féf ?hotographs

of supply dumps, required for that day by AeA.S.F. for

'laying on attacks, the third being a French demand for -~

Guise airfield, also needed for briefirg bombing attacks,

Near Guise, Christie ran into}ten Hes 1lls, only one of et
which took much notice, openihg up with a front gun; :
while after'passing over.tﬁe airfield for,the second time

some _y;é., 109s started to take off, which ‘gave a clear

signal to maké for hone; and, finally, on the way back

4the pilot encountered uncomfortaebly accurate anti-éircraft

firé east of Chauny. On the morning of the 24th another

pilot secuped(photogréphs of the western half of a task

set the previous day to ascertain damege inflicted on

Belgian airfields in enemy hands in the Charleroi - Liége

area and the extent to which they were being‘used by the

. German Alr Force.

On May 25th photographs were secured of the
Meuse between Namur and Montherme, demanded on the previous
dey to- ascertain troop movements, but an attempt to discharge
another task, involving thevphotography of a series of points
mainly in woods to asoert;iﬁ the location of revictualling
points, met with failure cwing to cloud. On the 26th a
fresh task was laid on the squadron by BsA«F«F., the location
of two panzer divisions in the Montreuil = Eteples area, .
wheeling in the direction of Boulogne on the German right
flank. An attempt made to secure these, photographs the sams

déy was frustrated by oclouds, and when on the 27th they were

/then
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then presumably moved ‘elsewhere, Dufing the néxt'three days

LI .
- the weathcr Wwas poor; no operations were attempted on the

'?8th or the 30th and both sorties flown on the 29th had to
be abandoned owing to unsuitable weathor,:

- May 3lst saw a general reorganisation of the

.. outstanding photographic tasks. The stretch of the river

Mause of which photographs were needed to check the state
of bridgés, originally from Namur to Mbntherme, was‘
extended soufhwards to Mézidres. Task 205, on which
unsuccessful attenpts had been made on May 25th and 29th,

was for the most part combined with TK. 207, covering
airfields in the Ardenneé near Libramont, originally”set

the previous day though not attempted,”td'férm TKe 209; other
items of the TK, 205 were combined with TK, 201 and a number
of other airfields to constitute TK, 210, 'First'pfiarity
was attached to the Meuse bridges and photographé of these
between Givet and Sedan were obtained that same eveniﬁg:

when the photogrephs were intefpretéd at ByAdFeF, HeQo
Intelligence, they showed that twenty-eight were destroyed

as compared with thirty-four intact or repairable. rsather

"prevented an attempt on the second priority, airfields in

the Ardermes and roads in the Sedan area, until the evening
of June 2nd, when both sorties were abandoned owing to
ground haze; in the end the task was not carried out unti}
the evening of June 4th, Meanwhile, on June 3rd progress

had been made on the third priority = dumps in the Meuse

_valley and airfields behind the Sorme = Aisne line, The

same day an atterpt to photograph the railway oentres at
Aachen, Maesyck and Eindhoven was foilediby clouds Jurie 4th
was the most active day of this period, five sorties being

/flowm,
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flown, three of them by one aircraft, the first leaving at
06.36 hrs, and the last rctufning,at 20,05 hrs. Qne sortie,
the third flown by Spitfire P.9313 that day, failed owing to
cengine tfouble: of the others, one, as.wé heve secn, discharged
parts of Tk. 209; another covered the Mcuse between
Charleville ahd Fumafj a fourth sccurcd photographs of arcas
between the Meusc aﬁd the Somme in the arcas Méziéres « Fumay =
Avesnes and Guise; and o fifth covered the Rhine between

Bingen and Speyer, presumebly in connection with the 'Royal

Marinec Plan's

On the morning of Junc 5fh, the day oh which the
Germans opencd their Sommo offcensive, threc sorties werc
flown, Two of thesc werc dirccted to Belglan airfields and
to Quisc alrficld, where numerous Germaen aircraff were
observed by the pilot, soﬁe of them taking off and landinge
Thghfhird.covered objectives in the Dinant = Fqurﬁies area,

No sorties were flown from Meaux on the 6th, but two landed )

therc, one from Hoston; the other from Nancy: on the former,

A the pllot crossed thc French COuSt at Aboev111e and flew up

the Somme over Amlens and Peronne to the Oise, taking
photographs as he Went; on the latter, photographs were

obtained of Lake Constance and the upper course of the Rhine

to Basle. On the morning of June 7th, the day on which the

Germans annouhced the breaking of the Weygend line along i‘bsn
whole 1ength, General Tetu requested photographs of one of the

main enemy llnes of supply, the railway fron.Maastrlcht to

Avlnoye by way of Liége, Namur and Maubcurge with, if possible,

" an extension at the further end to Roermond and Venlo, to check

the condition of the track and of any bridges. Fhotographs of

fhe-western half of this fask up to Liége were secured during

the early afternoon the éame day, the pilot returning béfore

the Jjob was completed owing to the cameras stopping. An
Jattempt
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attcnpt made to flnlsh the task that afternoon missed
fire, due to a mlshap to the pllot which exoellently
vlllustratos the dlffloultles of thls work arising from the
h'mere faotor of h;gh altltude. Setting course from Méziéres,
éftor_ clmbiﬁg'to 50,000 ft., tho pilot let his map slip;
vin.grebbing for it his oxygen mask must have pulled. away,
and when he came to ho found hlnself lost at approz:rktely
OOO f'te Shortage of petrol and a glycol leak pronpted
him to land betWeen the obstacles on the obstructed Rhelms/
Champagnc alrfleld. Subsequent attempts to salvage this
&airoraft failed. Early on the morning of the 1lth scveral
attempts were made to get nessages through to the French at
p;9331J ‘ Rhelns to have the Spltrlre burnt, but there is no record to
~ show whether this was in fact done." The railways task
gortie - required'by the Fronch ﬁas coipleted on June 8th: the pilot
FAA/036
flew direct to Venlo, where he started his cameras and
nade upstream to Namur and beyond to Maubeurge and Gulse;
Sortie: o returnlng by way of Solssons he noted that the towh was
FAL/O37
burnlng. In the afternoon photograohs were taken of the
B01s de Ballleux and the Foret de Ste Gobain in the Chimay -
Laon area, where German anwoured mnits were reported to be
.shelterlng and whlch had been attaoked the prevzous night by
Welllngtons of Bomber-Command and Battles of AeleSels
'respeotively; aooording to the pilot no fires were to be
seens o
Meanmhlle the progress of the Gexrman advanoe
1noreased in momentun and on the 9th their armoured co lumns
pressed forward to the Seine between Rouen and.Vernon. That
day Nos 212 Squadron w1thdrew from Orleans/Brlcy. The Seine
or0831ngs became the main foous of reconnalssance interest,

TR, 215 both for Noe 212 Squadron and for the reconnaissance squadrons

/of
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of the Air Component. On the morning of the 10th the task

was set of securing photographs of the Seine between Rouen

. .and Mentes wrth a view to dlscoverinf vhether the main
. brldgcu had been sucoessfully blown and whuther the enemy

. were throwing thelr own bridges across the rlver. Rouen

itself was obscured by the smoke 1ssu1nn fr01 the oil and
petrol stores 1gn1ted by the French on thelx w1thdrawal,
but the photographs brought back by the Spitfire, which
returned within le&s than threc hours of the receipt of the'

order, gave cover of the rest of the Selne up to Poissy:

_examination showed_thet eightecn out of the twenty-six

bridges on the stretch of river thotographed were destroyed,

. the rerminder being intact or only slightly damageds Although

the pilot flew at only 19,000 ft. instead of the normal
average of approximately 52,000 fts., so as to ensurc &

reasonable scale for interpretation, he ohly experienced

. slight, inaccurate wntl-alrcraft fire while over Pont de

1'Arche, The follow1ng day cover of brldges south of

. Vernon was particularly requlred. Photographs taken at

13,00 hrs. showed that all the arches of the road bridege

and one arch of thc~ra11 bridge over the main river,

together Wlth a rall-brldge over & streqn on the north of

the Seine had been destroyed; further, 1t was evident that
the Germens had begun the construction of rontoon bridges from
elther bank of the river, Se as‘te moke sure of getting full

detalls, the sortie was made at a height of only 5,500 f1t;

anti-giroraft fire was accurate for height, but was con= -

sidersbly behind the aircrafte. The scale of the photographs

made it pOSsible to detect military activity, including

nurdbers of lorries, some w1th trailers, Apart from the sortie

of the luth whlch ended mt Heston and to which reference has

/been -
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bcon nede earller, thls proved -to - be. the ! 1ast successful
photooraphlc sortic by No. 212 Squadron in nofthe;h
France, those flown on the 12th and 13th haV1ng to be
%bqndoned due elther to smoke or clouda
From the pomnt of view. of operatiohal
efficienoy this 1ast phase of No, 212 Squadron's work in
northorn Frwnoe narked o new high level., This was due
primarily to the perlod of exceptlonally fine WGather
chosen by the Genmans for their 'blltzkrelg' Durlng the
. period of- thlrtynslx days between the ‘invasion of the-
Low Countrles and ‘the final sortle fron Orleans/Brlcy;, -
sortics were flown on all but seven days, and one. of these
Was_oooup;ed by ¥ ov1ng the Squadron from Meaux. Agaln, of
the fiftyntwo sorties flown, fortyatwo were more or less
sucoessful, a proportlon of rore than 7/10thsc As a regult
it commonly happened that photocrmphlc tagks could be
discharged the same dey as dema.nded. This was Jus‘b as
well, because, as the German advence gained ground and
momentun, requests for information corle more and more to be
directed to matters of immediéte operational signifioanoe.
A point to note is that, whoh during the final stage exact
information was required ibout the Seine bridges, the
principle of-high—altitude"fiighf wa.s abandoned and the
pilots flew low to secure photographs of sufficiently large
scales Desplte thlu the Squadron lost no alroraft on

operatlons, although one had to be- abandoned on a forward

alrfield,

/Be
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B. Scoret reconnaissance of Italian targets (May 12th =
Junc 15th 1940) & ‘

It need hardly be crphasised that the entry of Italy
into the war as a beliigerent ‘partner of Germany had long
becn anticipated before, on Ju:;ell‘Q’éhA 1940, she declared

" war on the Allies, and that therole bf the Royal Alr Force
in that event had received. duc consideration, Already
before the German invasion of the Low Countries the Director

" of Plans at Air Ministry had formulated the three leading
priorities in the bowbing of Italien targe"cs:‘

AeHeBe © Pirst priority: Heavy attacks on the four most

Narrative on important industrial centres, viz.
the campaign Turin-Milan~Genoa~Venices '

in Francee. .
Second pricrity: Dislocation of aircraft airframe
' and component factories at Turin-
Milan-Genoa and Vergiate.

' .Third priority: 0il targets at Genoa~Le ghorﬁ-Trieste-
) Brescia and Naples.

Towards the end of the month the Air Ministry xffaé discuss~-
. ing concrete arrangements to implement these plans with

Alr Marshél Barratt, and on May 3lst the Supreme War

Council decided-that, in the event of an Italian declaration

of war against the Allies, offensive air operations should

be undertaken.a’c the éariies’c opportunity against industrial

and oil targets in north-western I'bai;y'.

on June 3rd the naval and air staffs of Britain

and France met in Paris to concert plans and on the save day

71 Wing Headquarters and two servicing flights proceeded to
Refs Proceed= the south of France to prepare Salen -and Le Vailon alrfields
ings HeMeSe o ’
Argus (M, 02092/ for the reception of "Haddock" force, both of which were
L0, 27 May =

7 June) , ready for operations by June 10th, Meanwhile on June 1st
¢ited in .

letter from  H.MeSe Argus had reached Toulon tintending to form a squadron
Capte AeCe Dewar’ .

R.N. (Quotatiams of swordfish to operate against Genoa" = presumably from the
from letter), ' ' o

% The main documents available are a set of pilots! operational
reports, with a few appended notes, together with the photographs
(at CoIalU.)e In addition information has been -obtained orally

from Mr. FeSe Cotton. Entries from F/Lt. Longbottom's flying log

have also bcen used.

D



167,

aircraft based on the Fleet Alr Arm traini’rrllg. school at
Hyéres. Ls descri‘b'od in fhe Narre;’ﬁive cb\}c;ring lthe
campalgn in France, ’che operations of "Haddock" force were
largely thwarted by Frenoh opposltlon bmsod on fear of
Italian reprisals, Equally, th_e Prefet Maritime, having
informcd the CiOe on June 3rd that he did not want

Hela Se irgus at Toulon, the airdraf'b carrier left ’ﬁhe port
on the following day and, ofter calling at Hyéres, reached
Gi‘brql’car on June 7th, Ir'llthé event Bri’cish air operations
againgt Ttaly durlng the period l]).l'lCdlL tely follow:.ng the
deolarat:.on of war oons:.sted of a rather unsuocessful attack
by No. Ly Group, Bomber Comna.nd s on the night of Ju.ne 11th/
‘12th, and two small-soale operatlons by "Hmddock“ on the
n:.ghts of June 15th/16th and June 16th/17th. :

It is am:.nst ’ch:.s bwckpround that the photographlc
reoonnalssance u.ndert aken by the Photo;Trerhlo Developnen‘l:
Unit between May 12’th and J une 15th should be v:Lewed. Ye'b,
al‘bhough the set‘hn.ng is sufflclcntly clear, offlclal sources
are s:.lent on the plarm:mg and mltlatlon of 'hhe sort:.es.
Acoord:l_ng to Mre FoSe Cotton, who durlng the perlod in
question was c.o'l::l.ng as W:Lng Commcmderm oomma.nd of the Unit,
'the initiative was his ovm, al‘l:houch he broached the froject
o th at Adlr Ministry ﬁ.nd to A.M- erra‘bt. Slnce 'hhe operations
bega.n close on a non‘bh before I'tc ly came :|.n’co the war, it is
gvident 'l:ha‘l: off:.clal responsn.blln.ty could hardly have been
accepted for the enterprlse, whlch would explain ‘the absence
of records. No doub% it was convenient to turn a Blind eyCe
At least we know that both Air Ministry and the Admiralty were
aware of what was afoot more thon a fortnight before the

Appendix Ttalian declaration of war, since in a communication from

XXl
AeTe8
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LeIa8 datod May 26%h, 1940, indicoting a First. priority for
reconmnalssence, it is stated that the 5th Sea Lord, under

whosc supervision came the operations of the Flect idr Arm,

was "ery pleased with the donoa Jjob", referring to

photographs taken of the port in preparation for the potens=
tial opcrations from HeleSs Arguss

The photographid-reconnaissancc of Italian targets

bcgan on May 12th, but the first stage endod abruptly on

the l4th, presumably an indirect result of the German

invasion of the Low Countries, which causcd a general with=
drawal of Photographic Development Unit machines from the
Continent about the middle of the month, The work was not
resuniod again until May 28th, by which tine ariangements

werc in hand for implementing plans agaihst Italy in the

event of her declaring war, and lagted until June 15the The
flight consisted of one or at most two photogrephio Spitfires
with a Hudson for transpoyt. Most of the sorties were flown
from Le Luc, which was convenicnt for Hiéres, but forﬁard

bases at Ljacclo and Bastia in Corsica werc used for more
distant objectives, faoilitics for processing filis were

madc availablc by the Officer Commanding the British Naval.
Detachiment at Hyéres, base of a Fleet Alr Arm Treining Squadron.
Plots showing the areas photdgraphed, together with rush prints,
Wefc forwarded to Wembley, whence in duc course an interpretation
report was rcccived. Fron the medgre recordé aVai;ablé it is
evident that about the time of the visit of H.M.S. Argus these
repprts, together witﬁ contact and plots, werec supplied to the
British Neval Detachment, Hyéres, presumably for use in pro-

Jected Fleet Alr Axm operations.

/Taken
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Takén as a whole , the operations exemplify in
miniature the value of iobility and flexibility in the
employment of air power, On an 11th F/Lte Longbottom fiew
in Spitfﬁre Pe 9313 from Heston to I’eaux, where he changed
over to Spitfire P, 9310, in which he continued %o Le ILuc.

Next morning he inaugurated the series from Le Luc by

N Sortéeo IXFy/ - photographing the Italian coast froa Genoa to Bordighexa.
1 .
IXFA/002 After lunch his colleague, F/L. B.C. le Mesurier, who like-

wise had won the D.F,C, for his work in the Unit, coinpleted
the Gulf of Genoa, apart from Spezzia, by photographing
- Leghorn and Pisa. 1ay -1v3'bh was devoted to covering the
Italian approaches to France. /L Iongbottom took off in

cloudless weather at 06,35 hours to photograph the Franco-

IX¥/003 Ttalian fronticr from nentone to Iarche some fifty miles

and :

k4 inland, a sorties which had to be repeated a few hours later
IXF4/005 - owlng to the shearing of the port camera drive; finally,

later in the morning, the Turin-;n.iddane rallway was
‘photographed up 4o the tunnel at Bardonecchia. on the 1 Lth
the series was temporarily brought to an end by two flights:
IXFYL./006 first thing in the morning Ze tlesurier took off from Le Tuc
| and flew a course to Constance, itilan, Como, Busto 4Lrzio and
Bastia, sec.n;—tring' photographs of Zlan and Casteno; at Bastia
IXFa/007 Loﬁgbottém took over the ;;ncpfme for a TFlight to Bari via
Rome, leaving at 1he35 hours and returning with photographs
of the town, port and airfi_eld of Bari taken froa o height
of 30,000 ft, by 47.35 hours. Thus, in the course of three
days two ,pi‘lofs and one Spitf‘ir_e between them had photographed
211 but one of the main ports of the Gulf of Genoa, two of the
most vital stretches of the Ttalian appfoaohes to the French
frontier, industrial tergets in the 1"ilan area, and the port
™ of Bari, where the pilot noted fhat 1ittle shipoing was to be

SECIl.

/during
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Dur:':ng the second period, beginning on kay 28th,

~phot-bgfaphs were obbained on thirteen out of cighteen days.

On the first sortie F/L, Le Mcsurier completed cover of the
ports of the Gulf of Genoa %y securing photogravhs of Spezzia.
Rain and violent thinderstorms on the 2%th and dense cloud .on
the 30th preven'bed_éperations, bu"b the weather cleared for the-
mornings of ay 31st and June 1st, when photographs were secured

of Turin and of various objectives in the Piedimont region of

north-west Italy., From June 3rd to Lth six sorties were flown

over this part of Italy, photographs being obtained of various

points in the Z;:en'bone, Spezzia, Bergaiw, kilan, sosta area, and
on the 5th Leghorn and Florence wcre covered. Having thus

completed reconnaissance of north-west Italy and of the coast

fron Mentone to Leghorn, attention was dirccted to regions further

souths It was intended that the aircraft which took off fron
Le Iuc on June 6th to photograph iladalena and Terranbva in north
Sardinia should land at .Bastia in Corsica, the forwerd basec
chosen for more distant sorties. When the pilot attempted to
land here; however, hé found that the ,air_f'ield had been rendered
unsex:v'j.ceable by the Fr‘enchV and so had no choice but to return

to Le Iuc.’ Arrangements had hurriedly to be made to operate
frrom Ajacéio as a second bes‘b(fo Basﬁia, and on 8th pho‘oographsA
were duly taken of the port of Naplc—as and other objectives from
this airfield, which continued to bz used until the 11th,
photographs being obtained of the wain Sardinian bases, including
Cagliari (twice), as well as further ones of I\Taplés and Formia,
On June 11th each of the two photographic Spitfires withdrew

to Tie Inc on completing their nissions to Sardinia and Leghorn
respectively. One x;esul'b of oévering Naples was that a
substantial propor’ci&n of the Ttalian fleet was located on 'Ehe
eve of the declaration of war; the pilo’c'who photog#'aphecl the
port o}z June B;th reported that between fouf and five lérge and
five and six mediunm warships were present in the harboﬁi' and that

/another
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another five largé 5nes'were actually entering at the timec
of photography, On the other hand, on the 10th, two ships,
apparently cruisers, were reported as leaving thc port and
proceeding in line astern in a south-westerly direction.

During the last phasc attention was concentrated on
the most accessible targets for attack, in ports on thp éulf
of Neples, such as Genoa and Spezzla, and inland centres such
as Milan and Turin; the latter two were photographed later
on the 11th by one of the Spitfires, which had rcturncd to Le
Luc after having flown a sortie froa iJacclo earlier in the
day. It is indicative of operational urgency that froi the
12th to the 15th all returning aircraft landed direct at
Hyeres to save times The pilot, who carly on the 14th set
out to photograph.Genoa, had the thrill of reporting a flect
of seventeen warships about 20 wmiles south of Impers steamding
south~west and accompanied by a fighter patrol. Supposing
that he had Locabed the Ttalion fleet steawing towards Fremce,
he set course for Hyérgs qply.toAfind that what he had in fact
seen was the French fleet returning from the bombarduent of
Naples, To cap the story the film proved to bc blank,
though whether due to a camera defect or to faulty
development has not been established.

The only occasion on which enemy opposition was et
with was on June 13th when F/C, G.P. Christie wes photorsranhing
Genoa. - In the .pilot:"s own words:

mphile over Genoa a Fiat biplane fighter carried out a
quarter attack on my rights 5o I descended into clouds.
While returning to base I observed a twin engiﬁe boriber
approaching the coast about 30 miles E, of Connes. It
had ‘Ttalian merkings, a rear top turret and front turret.
I could not see if it had a dust bin underneath. I
carried out 3 attacks aliost out of range from the bean,

/then
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then as the turrets appeared to be unable to turn ’c_hrough
more than 24:50 T carried out full beam attacks passing over
the top very low. After 2 attacks he descended and
forced landéd. on ‘hhe‘ water. The crew of 5 climbed on to
the wing and swaa towards the shore, They had no life
belts nor 'dinghy. The imachine sank in about 3 minutes
nose first,"
The point of this story is, of course ,4that the Spitfire
was unarmed. |
On June 15th “D¥ flight was forced to abandon France;
the aircraft were flown home, but the ground staff had to return
via North ifrica by sea.x It is_ gymptonatic of the value of
mobility that the Spitfire, which on June 15th photographed
Spezzia, Pi.sa and Genoa, on the worning of the 18th covered

Lmsterdan fron the home base at Heston. .

Operations from Heston (t:ay 10th - June 18‘51;1)“
The chief preocoupation of the hoie base of the
Photographic Deveiopmen‘b Unit continued to be enemy-=held

coastline, whicl, as a result of events on the Continent was

- pgreatly extended during this phase. Whereas prior to lay

10th the field was limited to the coasts of Germany, Demmark
and Norway, of which only the parts fronting the North Sea,
together with the port of Kiel, were within precticable range,
by June 18th it had widened to cibrace those of the Low

Countries and Frence, including the vital Channel Ports, not

to mention the potential ficld in the :’editerrancan opened up

/vy

¥ F/Lt. Le Hesuricr, F/0 Sheen, F/O Hornby and ten aircraftsien
reached Heston on July 13th by way of Casablanca and Gibraltar..
.Heston Form 540. N
# Records to cover this period arc limited to the TForm 540, a set
of pilots' reports, a manuscript log book of* N Flight, and
of course tho photographs. Tho objectives for reconnaissance
have had to be inferred fron these sources.
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by ‘lzhc~ entry of Italy into the war. Tn addition to this rain
defensive t;ask, which:grcw ever greater in importance, the
flight at ‘Heston had to undertakec a certain amount of
recbnnaissanqc in connection with the struggle raging on
the Con‘binent.. |

. The nulgbcr of photographicv Spitfires on hand at
Heston varied considerably during tiw.e period owing to frequent
rovement between the hone base and the flights overseas.
From }ay 10th only onec machine was available until it
crash=landed in a. field near Horshan SteFaiths on the 15th.
That same day one of the Spitfires used on the Itallan sortics

was flown back from Bastia and was thus rcady to und.ei-take

| operations from Heston on the 16th and 17th. By the 18th

three machines had returﬁed from France, a consequence of the
great displacement caused by the German advance fron the ileuse
to the Channel ports, which had begun on the uight -of the

15/16%h, and by the 19th these had been joined by a fourth.

The second gf the aircraft used for the first ba’cch of Italian

sorties was also operating from Heston by the 19th, on which
date five a‘naghines to0k%k off on ud.ssions. Thercaftor the
nunber declined: one machine was lost on the 19th, onc
returned to licaux between the 19th and the 21st and a third
t0 Le Iuc between the 20th and the 24th. By the 25th,
therefore, the Heston flight was down again to three active
Spitfires. Apart from small movements between Heston and
Meaux, there was no important change until the photo_graphic
Spitfires on the Continent began to coie hoie for good in the -
niddle of June, including two froi Orleans and two frow Le Iucs
As might be expected, weather conditions for flights

from Heston, although better than during the Spring were not

‘ quite so favburable as those obt‘aining'on the Continent, If

the period is considercd as a whole, we find that out of the

/forty
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forty days involved, thirteen were unsuitable for flying and

that all the sorties attampted on five more failed fo sccurc
photographs; -thus on 45% of the days no photographic
reconnaissance was forthooming. OF the sixby-oight sorties
attempted, Pifty-three or c.785% obtained photographs.: The
ﬁhief cause of failure was cloud cbver, which accounted for
Pour-fifths of the unsuccessful sortics; smoke over the

target area and nav1gat10nal errors each accounted for a single
failure, and one aircraft failed to return from 1ts n1551on,|
giving a rate of loss of c.1—%. To see these figures 4n
perspoctlve, however, it should be realised that there were

in fact periods of exceptionally favourable conditions
interrupted by patches of poor weather. Thus, conditions during
the first weck weré poor and, although the need_for reconnalssance
was pressing, 1t only proVéd possible to fly three sucgessful
sorties; during the noxt four days (May 17th - 20£h),fon the
other hand, fourtéen gsorties Weﬁe flown, and neither of the
twolfailurés were duc to westher; from ilay 21st to June 1st
conditions were very poor, photographs belng secured on only five
out of the twelve days; the succeeding eighf days (June 2nd -
9th) were again brilliant, twenty-four sorties being £lovm,

of which all but two werc more or less successful- the next
eight days were the poorest of the poriod, seven proving a
complete blank, and one of the two sorties flown on the eighth
failing to obtain photographs; ‘finally, on the last day of
thevperiod, June 18th, photographs were secured on each of

the six sorties flown.

(1) - May 10th = May 20th

During the first week (ilay 10th/16th), which was
marred by bad weather, atbention was directed aluost
entirely to the Frisian Islends: as a result of the
German invasion of the Iow Countries, the task had

/ extended
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extcnded to include the Dutch series from Texel to
Sch:.ernon:l.koog, as well as the Gernan 1s1ands. ’ “
Photographs of the Dutch Islands and of the port of
Den Helder were secured on the only sortie flown on
May 10th.” At a second attenp‘b on the follovnng day,

the p:.lot errived over Vlleland only to find the =

rest of the islands werc under cloud, so he turned |

sou“ch to photograph Texel and the Dutch coast from

Den Helder to Haarlem, noting that Rotterdan was

oovered; by" a‘ pall of siokes More photographs were
sec»ured oﬁ the 14.th, but these again were confined
fo the Dutch Islands and"Den Helder, On the 15th

course was set for Cuxhaven, but severc ice

. conditions were encountered when flying over the

port a.t 34 OOO £t. and the cameras rcfused o work~

whcn a“l;to;m’c:.ng i:o land the flaps also failed to

respond and it was necessary to force land in a

f‘:Leld near uorshaﬂ %.Fa.lths.
The per:l.od f‘ron IvLay 17th = 20th, N‘hlch was more

favoura.ole for reconnalssance, saw important progress.

On the 17th an a‘btemt vwas made to extend cover of

'l:he Fr:l.slans to J.nclude thc Geman islands and

’ photographs sere in Pact secured of Borkum and
\Tord-erney,» as well as Terschelling, The most

.striklng, ach:l.evement dur:.ng the per:l.od wag the

covering on- three out of the ten sort:l.es flown on
$he 18th and 19th of all the major North Sea ports
of Germany from Erden to Homburg, In addition,

pho*bographs Were obtalned during the sane period of

- mos‘c of the chief Dutch por'l:s, 1nclud1ng

Ijmuiden and Alsterdan, Hook Rotterdan and
F]llShlng- :

The Ruhr provided. another target; an attenpt on
/the



176'

Sortie the 17th was baulked by cloud, the pilot photoéraphing

: objectives in the Ansterdan area lnstead, but on the

HAA/OZ} » 19th éover was obtained of Xrefeld, Gladbeok and
Gelsenklrchen. Three atteupts were made to

' Sorties photograph Salzbergen north~west of ’Rhoz.ne s & point |

HAA/022, - _
0214. 026 , on the through line from Berlin to Holland via

Ha.nn_ovex{ and Osnabrfick, but on each occasion the‘ﬁ

pilot had to be content with alternatives.

¥

(:LJ.) May 20th - June kth

leanwhile, events mo%red fast on the contincnt, and
the home-based flight of the Photographic Developient
Unit was called wpon %o assist in reconnaissance for
' the iand battie, which was the primary concern of
Sortic - ' No'; 212 Sciuadrc;)n. : Aodordingly. on }ay 20th a sortic was
/o flovm froﬁ ﬁeston to the Givet area, where photographs
were ‘taken Whic‘h rézvealed forest fires in the region,
the reéul‘h of the'éperations of fire-raising aircraft
direc’ced\ the previous night against enemy duips.
Mé_& 218t and 22nd were unsuitable for photography,
the single sortie of"the 23rd, direcfed to P._ot’cerdam,.
falled ow1ng to cloud, and the 24th was aga:i.n unsulted
to opera’glons. By Ma-y 25th, when it next beca,le
possible to secure phot-ographs from Heston, the
. re'breat on Dunkirk Wa.s already in full swing. of
Sortie the three SOI"blCS flown that day one had to be
HAL/028 S
: » A _abandoned own.ng to cloud, a second secured photographs
.HAA/029 | -of Ha.ams’cede and a third of Boulogne, which had
| | L fallen the prévic;ﬁs day, an;d of the line of the Somme
ﬁ'om Abbeville to Aiiens, presumably to check eneiy
movemnent. | | A
:On May 26th the only operation consisted of a low-flowm
sortie of the Bruges Ofa.nal and the port and mole of

/Zecbrugge
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Zeebrugge- photographs taken at between _‘5 OOO and
6,000 f’e showed four sunken ships in and near ‘bhe
‘mole, al‘ohough the cenal itself was seen to be
;‘ vln‘tac‘h.
The full~scale evacuation from Dunkirk, W‘hlch 'begun
_on the even:.ng of Hay 26th and ended on June l..th
-~ ) domnated photographlc reconnalssance during this
periods The main objectives included enexy troop
novements, eneny occupled airfields and the baéeé 1n
Holland and the Frisian Islands of light enemy neval
craft. liable to interfere with the evacuation,
Both sorties flown on Mey 27th were directly concerned
HAL/030 S m.th German military operat:.ons one was a:uled at
detectmg “broop movenents on the C—ravel:.nes - St.
HNA/OZI;- ~ Omer = Carvn.n arc and ’che other at securing
photographs of airfields in the Calais = Boul‘ogrie -
HNA/025 VIontreuil ared. 'On tiie single sortie flown on the
28th only a few exposures were obtained at
Rot'berda.m before the pllo’c was forced to break off
by antl-alrcraft fire, “lymg was Llpractlcable
on the 29th and on the follow:,ng day cloud caused
bithe abandorment of all four sorties directed to the
" Channel Coas‘b Ro‘btcrda,n and Texel. On ay 31st
HNA/026 4 . photographs were ob’ca:.ned of Den Helder and, in the
course of two sorties, of the Dunkirk per:.metex'
HAA/034 _ ' o f‘rom Nleuport to the nelghbourhood of Calais.:
e . No opera’clons were pOShlblC' on June 1st, but on the
2nd six sorties were flown, Of these, two,

dlrec’ced to the Dunkirk - Calais area, had %o be

HNA/027 : abandoned owing to snoke' two sorties brought back
028 '
= ‘ . pthOgTaphs of Du’coh naval bases, 1nc1ud1ng Hook,
HAA/O3L Rot’cerda:l and IJ;au:r.den' one obtained pictures of

/the
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‘che'coas'b near ﬁrt Mardick, west of Dunkirk; and
a gixth of a line.ﬁ'om ﬁve niles south of SteOmer to
Arras. ~On June 3rd an atbempt to photograph the
Frisian Islands was frustrated by cloud, so the pilot
pushed on ’t.:'oWards the ports of north-west Germeny
whi‘ch‘llaad not been covered for a foritnight; Luden |
was oloud-covefed, ‘but photogre;phs -of W:’_.lhel‘mshaven
were obtained through a hole in the clouds The
main effort that ‘day was, however, directed to trying

to.detect the enemy movements, which might be expected

_‘to develop when the evacuation of Dunkirk was

comple‘ced, In ’che course of two sorties photographs
were taken along a line roughly parallel to the Sormae
from Mon:treuil to Arras and on to CGuise by way of
Cambrai and SteQuentin, 'wrhiie a fourth covered the
lj.il.ne of the Sorme from Abbeville o Aiiens, On the
Lth another cross=-section of German lines of movenent
towards the Sorme was flown, thig time fro: the Cap

Gris Nez area to Cuise.

(iii) June 4th = {7th

During this final period, in which the Battle of

France was fought and lost, although a few sorties
were flown to find targets ‘for attacking eneny rear
commmnications, operations from Heston reverted once
nore to a primarily navai character.
In the course of three sortics, two of which were
flown on the 4th and a third on the Hth, most of the

chief por’cs of Belgium and Holland except Antwerp

 were photographed, including Bruges, Ghent, Hook to

Rotterdam, Ijmuiden to Amsterdas and Den Helder; in
addition the Channel Coast from Calais to Ostend was

covered; and, on the other hand, Buden and the
' Jeirfield

)
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alrfield at Jever near Wilhclizghaven,  On Sortie
HNA/O}O, flovh on Ji_me Lth, the pilot reported a |
smgleffunnei vessel of 6/10,000 tons standing off
Ij@gi@en andlaﬁothgr of 10,000 tons: off Hook.
Dt.zring‘-th—eil.n-ext foﬁr days, Junc 6th - 9'bh, nost of
the Frisian Isiands, including Texel, Terééhcliing,
Ameland,‘BorlmmAand Nordeney and beyond them the
>ports of'- -Emden and Wilhelmshaven weére photographed.
Lgain the pj..lpts kept a look out for enemy shlpplng :
and twentyeone small craft were reported on June

6th zig-zagging off Aueland in a generally .eas’cafly
direction. Good cover was obtained during the same
geriod of the Dutch ports and inland Waten'@js,
including Ijmuiden, imsterdam (twicc) and the i‘ivex;
Waal uvp to Nimwegen. Thé Channel ports Abbeville,
Boulogne and Calais were covered on the 6th, but
photography of the Lumbres area sou‘bh—wveé‘r: of
St.Oner, attenpted on the 7th, was spoiled by a
cantera failure, Three efforts to obtain
photographs of communications objectives in the
ilunster area wuet with rather varying success.

Cloud condit-ions during June 10th = 13th prevented
operations and an attempt to phofograph Rotterdan

on the 14th had to be abandoned owlng to cloud;
Photograiphs were obtained of Le Havre on another
gsortie that day, but since, owing to engine-trouble,
the pilot had to land in the Channel Islands before .
returning to Heston, these did not arrive until the
15th, . Cloud again hela up operations on the 15%h,
16th and 17th,
The last day of the period, which witnessed the

final regular operations frow Freach soil, until

/the
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the return in 194, was fine and six sorties were
flom, 8ll more or less suceessful. On five of the
sorties the French Channel ports fro:m Le Havre to

- Dunkirk, the Belgian ports of Ghent and Antwerp and

HNA/O}% - " ‘the Dubch odast from Fluslﬁ-ng to Ijzmid.en; apd from
L Den Hélder to:Toxel were successfully .covered. . On .
the sixth sortie renewed effort was made to cover. ' .- —
: R ‘ . ._ o : . . - w4 ‘}“' :
_ Sortie . rail commmnication centres in the Munster area, |
- HAA/OLY . S } , : » :
e photographs being obtained of Munster and Rheine.
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8. m&; F THE OPERATIONS OF THE PHOTOG-.&

DEVELOPMENT UNIT: _JANUARY = JUNE,

It would be impossible to do justice to the achigve-
ments of the Photbgréﬁhic Déﬁelopménj Unit, during the period .
-~ up t111 June 18th 1940, wiﬁhout béaring in mind continually
the novel and indeed revolutlonany character of the tactics
employad. In relylng upon speed and high altituds in place
‘of armament for the great maaormty of sorties, the photographic
Spitfires broke clean awey from tradition. LAs we have seen the
whols develdpment of air-fightiqgihad arisen in origin fromv
attempts to assert and dsny to the eﬁemy the advantages of
reconnaissance. In vieﬁ of thg eiperiences of the war of 1914~
1918, it is hardly sufbfising ﬁhat training between the wars
should have procesded 6n5¥hé assunption that information could
only be Won'by‘fighting. The oorraetness of the new doctrine
of avoiding conflict and reiying solely upon evasilon, which it
was the. task of the Photographic Development Unit to apply‘in
pryctices, was proved by the costly failure of the ol& style
mgdium bomber squadrons as well as by the relat vely inexpensive
success of the handful of Spitfires, If thg conception itself
was brilliant, the solution of the manifold administrative and
technlcal problems involved in its appllcatlon were gqually
worthy of pralse, neither should we forget the skill and
courage -of the sarly piiots who pioneéred the new me thod in
" the stern. school' of war, | |

The qperations of the Uﬁiﬁ and of its offwshoot,
No.\212.Squadron; fall into three main‘oateéories, viz:
regﬁlar sorties over enemy territory, both from Britain and
from France and irfégular sorties initiated over neutral
territorys; Operations from the homelgnd began. on Januery 18th
1940, within two days of the arriyal of the first photogrephic
Spitfire with extra fuel stofagg (type B). The main objectives
of sorties over the Nortﬁ See, were enemy ports and shipping,

. /airfields
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airfiolds(and’pqséible-bombing targats, Bad woather doforred
the” first successful naval sortic uhtil February'loth when. the
historic photographs of the Ems Estuary were obtaincd, .Tho

. next developments in naval reconnaissance camg with thc type C
Spi#firﬁ, which ﬁaﬁ sufficient rahéé to rcach Kiel. It was
unfortunate that; owing to adversc weather, more then a fort-
night elapsedlbcfore photographs of the port were sccurcd on
Airil 7th, since it is poésible that had-previous covcr been
available clcarcr ﬁarning of the impending attack on Norway

might have been given, Thercafter, the only important cxtensions
of coastal sortics weré thbsc brought-ébout by the progrcss of
the German victorics on land, which made it ncocssary-to photo~
graph the ports first of the Low Countrics and then of the
Channel ports to Le Havrc. A% no time in this period did the

_ range of recoonnaissance cxtend cither to Scandinavia or to the
Baltic co%st of Germany beyond Kicl, ~As for airficlds and
bombing targets photographed from Heston, these were situated
mainly in north=west Gormany, The mosaic of the Ruhr photographed
on March 2nd did as much as anything elsc to convinoc doubters of
the valuc of the new’methods.

_ Operations from France ﬁere concerned primari1y>with
rgcohnaissance of the prepargtipns for and of the pro%rcss of the
German conquests of the Low Countries and Northcrn France, They
differed markedly in-éharactcr from thosc undcrtakcn from Britain,
Spcaking gencrally, they were linked with the progress of cam-
| paigns on land morc intimately than with the war in the air and

they were not at all ooncernc@ with the wer at sca,which bcoupicd

so much of the attentions of the home=basgcd flights,. |
The tirrcgular! ;pcrations of the Photograbhic Deves

lopment Unit and of No. 212 Squadron arc intcrcsting |

.historioally,.sinoe thcy rcflcot cleaxrly the very important

- part playcd b& the Seorét Intclligenée Service in origins of

/the
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the "new modecl" in photographic rcconneissance, The Bclgian

_ sortics, flown botween Jenuary 19th and March 291:5, helped to

- prepare the way for the allied advance into that unhappy country

to assist in defence against the Camman aggressor, while those

~over Italy ;'proved a legitimate insurance against the declara=

tion -of ‘war which came before they were completed. ILven more
irreggular in many respeots was the photography of the Caucasian

oil-fields at-the end of March and early in April, for which

_one of the Lookheeds orig;inél'ly employed by the Seoratary

- Intelligence Service was used,

" The a;:i'.'z‘brbaft a.\fa..ila't.)lé’ forﬁ fhe work waere almost
lugicrously few, only four Spitfires _ba.:'t;ng established for
Heston and six ‘f;or Fraﬁcé , -moreovef, gince the Heston
mach:.nes had to provide for 'bra:.n:_ng as well as for operations,

the number a.ctually available was usuallv lower. The Heston

establlsmmnt also’ allowed f6F a fl:.gh’c of fou; Hudsons for

cloud photography, but in fact these did not all materlal:.se.‘
The situation on the avé‘ of the German "blitzkrilg" é.pi:eafs '
to have beén that eight photographic Spitfires and eleven
pilots wers A"completely ready for operations", together with a
single Hudson and one trained orew., 3ince, in addition to
ma:.n’ca:.m.ng sortles, ma:u.nly of coastal objectives from England,
operat:.ons wera conduoted for -a, period from thres bases in
northern. Francs, ‘end for a period from one in Southern Franoe
or Corsica,- it was 6nly through careful re-arrangement and
rapid.interchange that the small foroce of substantially less
$han one squadron sufficed for the manifold tasks in hand.
During the period up .t:i:]".l':‘the withdrawal from Franoe,

the photograph:.c Spa.tf:.res of the Photograph:.c Development

Unit, ineluding No. 212 Squeadron, flew a total of 273 opera=

tional sorties, in the’ course of which only three machines and

their pilots were loste This loss rate of slightly more then
/1%
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' 1% compares with an averdge of approximately 18/% for the

Blenheim squadrons operating during the opening months of the

'.war, a fact which was in itself a main Justification for the

new method; On the othér hand, only a small proportion of

" sorties achieved full success, Of those flown, rather more

than a third (101 or 37%) failed to achieve any success, and

. of .those which resulted in photographs only comparatively few

discharged thelr tasks completely, Also it commonly happened
that, owing to cloud §0ver or bthgr causes, it was necessary to
Photograph altérnative objectives, or again that for various
reasons the réquiréd aréa or points were not coversd in thelr
enbirety,

" The main causes of entirely blank sorties were as

_folléWé:-

Oloﬁd{LCon- © Engine Elec~ 8moke Navie~ Physical Enemy Ioss Total

mist densa= trical over gation Mishap action
‘ “tion © - Bystem Target to Pilot
Jdan._ 18/
March 3lst .
Heston 12 = - - - - - - 1 15
N,France 22 1 2 - - 1 1 - - 27
April Ist/
May 10th " .
Hes ton 1+ - 1 - - ‘- - - ~ 5
N,France 1 7§ - - - - - 1 1 25
May 10th/
June 18th _
Haston 12 - T - - 1 1 - - 1 15
N,France 12 - 1 1 1 - 1 - - 16
Total 76 10 i T2 2 2 1 3 101

It will be seen that the weather was by far the largest
cause of failure, cloud cover and mist accounting for three quarters
of the blank sorties. Jﬁ%xﬁ in importance was condensation, a

product of oertain atmésphério conditions, which drew wmwelcome

‘attention to the unanﬁe& Spitfires and sometimes led to the abandone

ment of sorties: althbugh accounting for as much as a tenth of all

/the
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the blank sortieé, it will be noted that niné out of ten cases
ocourred within a single phase of tﬁe acti'vities in Prance,
Mechanical, eleetrical and navigational failure between them
only accounted for some 7%. Even smaller was the proportioh
due to acoident, sickness, or lack of judgnent,on the part of
pilots, which together amountéd to approximately 45, The two

cases of the target being too obscured by smoke to be photo=

'graphed_both belong to the period when the Channel ports wers

" burning, and in any case were outside the control of the Unit,

Eneny interference, including IOSSés, only accounted for some
4% of failures, although abandonment dus %o condensation trails
could of course be regarded as a measure of precaution against
enemy activity. By contfast with the early experienéé of thse
Blenheims, ceamera failure in no case led to the total failure
of sorties, due to the precdutions taken to avoid condensation
and the consequent freezing upy although in a certain number of
ingtances camera defects prevented full success.

As we have seen, %he weather was the predominant
cause of the failure of sorties, Even preater was its inflﬁence,
particularly during winter and spfing, in preventing soxties
being. flown at all, The restricting influence of the weather
is well brought out by the following table:-ﬂ

Days No flying Days with all Days on which

mainly due sorties U/S, photos taken
to weather due. mainly to

weather
Jen,18th = March 3lst
a) From Heston - e 61 R - 5 é 7
b) From Iille 73 51 11 11 1553
April lst = Iay 10th : ~ .
a) From Heston L0 27 5 8 20@
b, From ILille , 21 16 L 1 7
c) From Meaux 29 20 6 26 105
d) TFrom Nancy 35 22 7 29 1055
May 10th - June 18th 3
a; From Heston L0 13 5 2? 55P
b$ From Meaux, Orleans 36 7 6 23 64?
c) From Le Imc, Corsiea 22 6 16 (735%

In
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In interpréting the se figures} it must be. remembered that at

all times there were subgtantial numbers of tasks walting to

Be discharged and that normally the only feason for not under=
taking éperations was that weather conditions made %hem either
impracticable or foredoomed to failure: with some reservation

on accounf‘of factors other than the weather, for example
unsgcrviceability of machines or airficlds, the proportion of

days on which no;flying Was'undcrtaken gives some indication

of the reétricting influence of the weather, To gaugce the full
effeot of the weather one should also take into account that on
many days every sortie attempted had to be abandoned, duc mainly
to cloud or mist, lMore positively, the position can best be
assessed by considering the proportion of days on which photo-
graphs were in fact 6btgined. The very low percentage of days
on‘whiéh phofographs were obtained prior to May 10th mcaﬁt in
effieot that, cxcept by grace of the ﬁcafhér, a delay of scveral
days wasiliable to eiapsc before tasks could be dischérgcd, even
if,givén the highest priority. As for rcquests for low priority,
so long as thc number of airoraft available remained so restricted,
these were only liable to Ee satisfied‘duriné Prolonzed épells of
'goéd weather, As it happens the zones, in which the bulk of
operations were carried out, are peciliarly liable to clowly
conditions, It is notable thét, evenn during the good weather
period, the figures for operations undertaken from southern Trance
and Corsica werc substantially botter than for other zoncs, and
it is probable- that in fact the weathcr cxercised even loss
influence therce than would appcar, the blank days being occupicd
in mov¢mcﬁts and rest, This restrioting influgnee of weather
which, particuarly in'north western Europe, applioé to a great or
less extent to all air operations, was the chicf faotor limiting
roconnaissancc by the Photographic Development Unit, The failure
of the Spitfire, bascd‘on Lille for the cxpress purposc between

/larch 18th -
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March 18th = 30th, to spoure a single photograph of the Rhine
between the Dutcﬁ frontiers and Dusseldorf, required by
General Georges, is a good case in point.. '

It should, however, be recognised that this drawback
was far more serious for short-term than for long=term work;
lengthy delgys in the case of taéks oonnecfed with the progress
of a 1andfbattla, such as spotting gnemy movement, meant in
effect that requests were sometimes outsof date before they
could be attempted; on the other hand, where it was a matter
of maintaining a general observation of shipping activity in
gnemy ports or of accumulating detailed target information for
planning bomber offensives in the futufe, the gaps in
reconnaissance caused by adverse weather were of smaller import.
Enemy interference had to a large extent been eliminated by
flying fast and high, and many of the proﬁlems incidental to
the new techﬁique, such as the danger of camera freezing; had
been mastered by experiment,

Certain very serious limitations of a technical
character remained, however, before the new method of high= -
altitude photographic recomnaissance could contribute its
lmagimum quota of intelligence: the scale of the photographs

. obtained from the heights at which the Spitfires normally
operated was too small to give anything like all the detail
required for interpretation, and the fuel oapacity of the alr-
craft availeble was still inadequate, Norway and the 3altic,

for example, still being outside effective rangs.
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The ¢ffect of the entry of Italy into the war and of
the fall of Francé was enormouély to increase both the scope
and the .urgency of photographic recomnaissance, The mést
immediate threat ﬁas the invasion of Brifain, and it is with
this that the present scoticn will be'primarily conéerned.

Towards the end of May 1940, when it became cvident

that a British withdrawal from the Continent could not long be

‘ dciayed, the Joint Intelligence Subs=Committce of the Committce

of Imperial Defence revicwed the means by which it might be

poséiblc to obtain the carlicst warning of German pircparations

for the invasion of this country. In their report datcd May 50th,

the Committee began by pointing 6ut how . numerous wcré the arcas,
from which a scabornc cxpcdition or cxpcditions might bé '
launched against thesc islands; and by cmphasising the difficulty
of'obtaining_adcquate infonnatidn, The Committcc was constrained

to point "the gencral lack of surfapc craft avallablc for pate _

'rolling" the Europcan coast=linc from Trondhcim to the Pyrcnecs,
end to the possibility "that the Germans might launch a scabornc

* expedition with no naval protection, relying solcly on protcction

from the air, and on cover of darkness", a problem which "our
intelligence system has not becn designed to tackle", Finally,
there was the cruciel fact that in leaving the Continent, wa
perforce cut oursclves off rrom somc of thc most fruitful sources

of infomation about German intentions ot the very moment when

'knowlcdgc of thesc was most vital; no wonder that the Committec

should have bcen impressed with % the difficulty of getting
information out of occupicd tcrritoriés".

Ir considering $ho infornation likely to be available
rcgarding the impending invasion, the Committec stated that it
was unlikely that rcports from agents in cnemy countrics would

be received in time, Other sourccs inocluded; =

/(a)
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(a) wireless intelligence sources;
(b) the behaviour of enemy agents in the United
- Kingdom acquainted with the impending invasion;
(c¢) shipping preparations and other activities in
ensmy ports;
(d) military preparations and conoéntrations in the
vicinity of ports of embarkation;'and
(é} the actual sailing of the éxpadition.
To 5btain information of the last three, it was recognised
that air recomnaissance would be essential, The feeling of
the Sub-Committee was that "regular and systematic air
recomnalssanca, over all areas in which the seaborne_expedi—
tion might be preparcd, and from whicH it might sail, will be

vital”, ’It was also suggested that "reconnoitring airoraft

~ should contain a proportion of naval observers" and that pre-

Parations for organising the reconnaissance should be put in
hand at once,
In view of the possible shortness of the warning

likely to be forthcoming it was vital that information should

be collected, collated and assessed with the minimum of delay,

Purther, it seancd olear to the Sub-Committce that, sinoe
information ﬁight be cxpectcd'from a'wide range of sources,
including the thrqg Service Ministries, the Secrat Service,
Foreign Offiocc, outside sources and the Press, it was oleax
that "the Intelligence Organisabion o deal With this
iinfonnation Shouldesssssbe of an Inter-Sexrvice nature", Since
it was "vital that Properly digested information should be in
thc hands of those who have %o také action with the least
possib;c delay", it was considercd c¢vident that the day to
day handling of thc information could hardly be taken on by
the Joint Intelligence Sub~Committce, Aocordingly, it was -
recomuended as an intorim measurc that an Inter—Scrvice

/sub=scotion
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sub-gection should be set up to colleot and collate all informa-
tion tending to show that an invasian was -impending, and that it
should be a responsibility of this subnseotlon to warn tbe
appropriate executive authorlty when 1t was cons1dered that
invasion was imminent, Actually, as was noted at the end of

the Réport, a small sub-—section, comprising single representae -
tives from the Admiralty, War Office and Air Ministry was

already located in the Operational Intelligence Centre in the

Admiralty,

Tﬁe functions of the sub-seotion® were agrged agse
"(a) mo consider all intelligence mattors appértaining to
Invasion, whether already embodied in Intelligence
Summaries or otherwise broughu to notioce,
(B) To comrelate the Naval, Military and Air Torco
aspeots of such information,
“ (¢) To formulate and submit to higher authority,
including Home Défence, daily and whenever necgssary,
appreclations of the general situation or any
partioular aspeoct thereor",
On the heading of its first report, issued at noon on lay 31st,
1940, this body cntitled itself The Invasion Warning Sube
Committee of the Joint Intelligenace Committee, but rceport No, 2
of June lst went out under the revised héading of the Combinod
Intelligence Committeg. The scriesﬂof daily reports issucd by
the Combined Intelligence Committec, in conjunchion with thao
Photographic intcz’p;'c'bation reports of the Photographic
Interpretation Unit, give an excellent inéight into rolc of
Photographic reoonnaisssnce as a principal source of intelligence
during the cra of acute anxicty concluded by the vietorious out-

come¢ of tha Baftle of Britaih. /2.

% The original membors compriscds ~
Commandcr C.E, Colpoys, R.N.
. PEW L.ti Cdr. Dcnnl‘ng, R.N.
. W/0dr. Walker, R.A,T,
' Capt., Sandcrson, R.E.
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2, ORGAN;SATION'

Atba meating held at the Alr Ministry on June 10th,
1940,'attendéd Ey Naval as well as Air Force officerég'an
attempt was mede o define the scope of'thelair reconnaissance
required and: to aliof>responsibi1ity_for carrying it out. It
was agreaed that reconmnaissancs was néeded'of certain specified

ports and airfields- in South~west Norway, Jutland, North-west

Gexmany, the Low Countries and such of the north French coastal

region as waé already in German hapds, So far as ports ware
concernsd, it was éonclddeg thatvphotoé}aphic reconnaissance
Waé needed of the majorify, but that visual reconnaissance might
be oarfied out as‘ap alternative-bv5r Jutland, the Frisian
Islands, the chammels between andVScheldt and the Maas; and the

French Channel ports, It was considered that the assembly of

© an expedition would be indicated either by:

" (i) the concentration of a large number of small
craft or;
(i1) by a smaliAnumber of large vessels which would,
cérny amphibious tanks," .
The position of the eombined'xntelligenqe Committea
as "the only authority asking fof and giving priority to requests
for reconnaissances reQuired in oonnection'wifh‘inVasion" was
recognised by the meeting, whioh recommgnded that the Committee
should co—ordinate.requests for reconnalssance ahd "decide at
cach day's meeting what reconnaissances were required during
the next 24 hours and éive a degree of priority“to them"
Although reaéhing no oiear dscisién about the way in which the |
hecessary rocommalssance would actually be organised, ittis
signifiocant that the conference was of the opinion that "high'

éltitudc photographic reconnaissance was by far the best method”,

- As a ocorollary, it was docided that "the P.D.U, should be

organiscd so that they could take over from Coastal Command as

/soon
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soon as possible the reconnaissance of the .doa.st from the ILow
Countries to Demmark," On fﬁrtﬁaf consideration the Air Staff
decided to place responsibility for :t;‘econnaissance of anemy
ports squarely on the shoulders of the Commander-in-Chief,

Coastal Command, although stipulating that "intelligence from

-~ the reconnaissance reports and other sources will bs collated

by the C.I.C., who from the information available will indicate/™
to the C.-in~c;, Coastal Command sach day the ports which -
should be reconnoitred in order of priority." The Commander-
in-Chj;ef'ivaé-expeotsd to use the resouro’eslz"of his own Command,

but in addition he was to have first call on the resources of

the Unit, to whom he was cmpowerad %o pass orders for this

purpose direct, Broadly speaking ‘the Geﬁéral Reconnailssance

squadrons would be resporsible for visusl reconnaissance,

‘while tasks requiring photogrephic reéénhaissance would fall

to the Photographic Development Unit,
Although it was recognised that reliance would have
to be placed in the main on photographic or visual reconnaie-

ssance by day, the possibility of obtaining information about

enemy preparations for invasion by means of night photography

was not overlooke.d. The matter was broached by the Deputy
Chief of Air Staff on June 7th, and was considered at the Air
Ministry Conference of Juna 10th., The policy laid down by
the Air Staff for Coastal Command provided that the "facili-

ties aveilable in Bomber Command for night photographic

. reconnaissance (were) also to bes made use of to supplement

daylight reconnaissance”. At the same time it was intimated
that "it was not ‘intendﬁd that speoiai night photographic
reconnaissance should be undarteken by Zéom'ber Command", .
Instead, it was laid down that if the Commander-in-Chief,

Coastal Command, "will indicate to Bomber Command the ports )

. of which night photographic reconnaissance is raquired"”,

/Bomber
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chber Cdmmand will "if possible route alrcraft on night sorties
80 as to 1nclude the ports 1ndlcated, provided this can be done
Wl‘bhout pre,)ud:Lce to the pru.mary task of the sorties", Meanw
while, the Assmstant Chief of Air Staff (G) pressed for the
policy of aqulpplng the Photographlc Development Unit to take
nlght—photographs on 1ts own account and to this end tontative

arrangemcnts were made on JUne l6th for ‘Bomber Command to hand

over a modlfled camera w1th twenty 8" flashes and to loan an

officer to adv;se the Unlt on their use, In the event Bombcr
Command. tcmporlscd, owing to the grecat shortage ‘of flashes which
werec urgently requlred Ior bonbing operatlons. In an official |
letter datcd June 18th, Baﬁbcr Command drew attention to this

<,

hortagc, and pointed out that pllots would ‘need tralnlng before

~ they.could undertake nlght photography,  suggesting that there

shafld be no transfer of thc flashes or the special camcra until

~ the Unit had become "proficlent in night flying, night naviga-

tion and training.in'fhcvusc.of bomb sight(s)"e Further cfforts
to cquip the Unit ta také'night‘phﬁtégraphs were made during
the first wcck of July, but oncc again ‘these met with failure
owing to the shortagc of flashcs,'all Of'WhlGh were required
for bombing opcratlcns. In point of fact the Photographlc
Rcconnalssance Unit passed through tnc invasion crisis of the
sunmor, and auiumn w1thout nav1ng any facilities for night
photography, nor does 1t appeaxr thau the proccdurc suggested by
the Deputy. Chlcf of Alr Staff ‘resulted in the taking of night
photographs of. inva51on ports by alroraft of Bomber Command,

As a logical conscqucncc of this policy thec Heston
Unit was transferrcd from #hc control of the Director of

Intelligence, Alr Ministry, whose spcciai scction (A.I.B.)

- camg to an cnd, to that of the Commanébr~in~0hicf Coastal

Command., w1th cffect frcm Junc 18th. At the same time the

opportunity was taken to appoint a rcgular R.A.F, officer,

Ming
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Wing Commandexr G,W. Tuttle, D.F.C., who had for some months'
been mainly rcsponsible ‘for operations from Heston, to command
the Uni"c. In informing Wing Commander ¥,S. Cotton of this
fact, in a letter dated June 16%h, the Air Council set on
rcecord th_eif indebteodness for "the great gifts of imagination
and inventive thought which (he had) brought to bear on the
development of the technique of photography in the Royal Air . ’
_.:For._cc." So long as the Un:ﬁ remained in.an cxpcrimental
stage the Air Staff deliboratoly accepted the many incon=
vcnicnccs% which fbllowea. from the cmployment of a dynamic
individualist -as Commanding OfficcI By thc. middle of June,
1940, however, the Unit, thanks largely to Wing. Commander
Cottonts eﬁergy and. drive, had proved itsclf sufficicently to
be taken over on a strictly _opcra"cional basis, At this point
the smooth working of the Unit dcmandcd first and foremost
the qualitics of command and organisation too scldom associatcd
with the qualities of imagination and initiative nceded in
the initié.l stages, Both mcasures, .t,hc transference of the
Photographic Development Unit to the control of an opera=
tional command ahd the rcplaccment of its commanding oifiecer
by a rcgular Royal Alr Foroe officer, wore recognitions of
the gravity of the situation and of the importance and
immediacy of. the mloi‘lwhich photographic reconnalssancc was
cxéc—ctcc'i to playe |

The transfercence of the Photographic Development
Unit to Coastal Command raised the problem of how other
uscrs. should pass their rcquests fof r%:connaissancc and

who showld detcrmine priorities as between compe ting claims,

* BSincc it was agrced on all sides that the fist requirement

Jwas

7 Sce AcC.A.S. (G) folder 700/1/18 for cxamples.
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was for intelligence bsaifing on the threat of invasion, the
question really referred only to the disposal of the residue
after the overriding claims of the Combined Intselligence Committes

had been met and in practice this was for some months of

- relatively minor importance. Nevertheless Bomber Command was

sufficiently awarg of .the superiority of the methods perfected
by the Unit over those of its own medium bomber squadrons to wish
to sﬁare its services. Accordingly, the Air Staff decided that
Bomber Qommand should communicate their requiremgnts direct to
Coastal Command indicating the degree of urgshcy, it being
oleax;ly.reoognised that "at present first priority is for
reconnalssance of enemy ports which might be used to assemble
en expedition", A few days later (June 24th) it was ruled by
the Deputy Chief of Air Staff that all demands for special photos
gra.phic reconnaissance, other than those originating from
Coastal Command or fram Bomber Commend, would be dealt with by
the Director of. Naval Operations who would pass them to Coastal
Command, From this it ‘Wil'l be seen that, although ths
récommendations o_f the Combined Intelligence Committee e¢njoyed
absolute priority, Bomber Command was placed.in a privileged
position in rela.‘tiop: to other users,

| Meaiwhile, the organisation for photographic reoonn-=
alssance was pressed forward within Coastal Command. Tha
Photbgrapﬁic Development Unit, Heston, was established on
July 8th as the Photographic Reconnaissano‘e Unit and the \\
Interpretation ﬁni’c at Wembley was renamed the Photographic
Interpretation Unit, The. reconnaissance unit came dircctly
under Headquarters. Coastal Command for operations, but was
administered by No, 16 Group. The Interpretation Unit which
continued to be commanded by W/Cdr. H. Hcrnr‘ning,; AF.C,, Managing
Dircotor of. the Aircraft Opcrating Company, and to compromise a
mixture of civilian end servioe personnel, also came direotly

/under
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" under Headquartcrs for operations, but under the Photographic
Reconnalssanec Un:Lt for adm:.m.strat:.on. Air Ministry re-
linquished dircot con'brol of pho‘cograph:.c reoonnaissanca and

: the special scetion (A.I.84) ccased to exist, but 8/1dr. G.C.
Maxwell, M, C.,D F,Coyha F.C. who had scrved in 1t, was
sppointcd -Liaison ‘Officcr for Headquarbcrs, Coastal Command
for all matters comccted with the two Units,

~ Of the factors which had to be considcred W‘rien
cstimating 'bhc csfa;blis;hmcnt .ncc'dcd by the Photographic Reeonn-
aissance Unit onc of the chicf was thc weather, So urgon'b
was the rcqu:.rcmcn’c and so la.m:.'bcd was the weather favourable
to high-al‘bi’tudc pho‘bography 'bhat it was thought csscnt:.al to
provide a suff:.cz.cn'l: num'ber of aircraft to photograph the

© main enemy 1nvas:.on bases gimultancouslys Ono answey

', to the proBlem- of the weather wos to employ Hudson aircralt
2t low al‘bitudés unzi.ér.qoﬁdi;tions of :low cloud for canstal
and. port- reconnaissaxhlce,- $n the mapner previously demonstrateds
This meant that Hudsoﬁ aireraft had to be provided as well
as Spitfires. To the aircraft "neﬂd'“ed fbr Corbined
In’celllgence Committee work had to be ndded thoso required
to satisfy the damonds of Bar ‘bor Cramnnand and it had Ho be
assumed that- these also would hawvs no occas:!.on to operate '
at the samec time as ’chose photo -raphing the ports.

Allcwonce had also’ 40 e made for a certain wastage of air-
crafte ~ Another factor wos the extrn. ‘strain lmposzed by
high altituds flying, which necess:.‘caued a large su.rplus of
pilotse Again, owing to 'thv cxtent r)f coast-—lmo to be
wmtched and the lia:zi‘becl'range of the sdroraft available,

it was necossary bo operatc déf"mchod flights in the north
(Tick) and southewcst (St._dval). vhich 1nvolvca the

/provisiorn
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ﬁrov'is:i.‘on off communication aircraft (':iger Moths) and also of
more numerous ground staffs.  Pinally, it hag to be remembered

tha’c the nucleus of the Um.t the Seoret Intell:x.gence ‘Servioce

- f‘l:.'rht had still %o be housed at Hestone

The original Photograph:.c Raconnalssance Un:Lt astab-
lishment’ (WAR/CG/2L8) of July 8th provided for four £1ights
(4 - D), sach w:.'bh four Sgiffi:res (3 L,E, and 1 I,R,) and one '
Hudson, the two detached i'lightsi havi};g- in addition a Tigex
Moth each, In addition there were the _speéial (Bxperimental)
Flight,. cqmpria:’&xg two e-xtrs. long range Spitfires, 2 armed

Spitfires, 1 Spitfire fitted with onlique cameras and 2

 Wellingtons, and a Training and Communication Flight including

2 Spitfires and an assortment of Secrel Intelligehoe Service
airoraft, Rach of the four Operational Flights was allotted’
eight oommis.sione'd“pilots. Owing to the spocial and still
partly experimental nature of the work, the workshop establishe
ment was substantial, There was also a large Intelligence .
Seotion, including A19’oAff'ioers. Station Defence, also a vital
requirement at that time, requived 173 men. ALl told, the |
establishment provided for 752 persomnel, including two civilisns.
Towards the end of the month an acditional Flight (E), com- |
prising eight Spitfires (6 I,E.; 2 I.R.), was added to the
A éstablishmént for photographing German :ocoﬁi)ied airfilelds, .

The éffectiveness with whioh the Unit could &ischarge
its pr:unary f\mct:.on at th:.s per:.od 'bhat of‘ photov aphing
the bascs 1:.kely to be used by - the Germa.ns for invading this
country, was detem:med as muoh by range as by the number of
airoraft availablc, The position on July 20th, 1940, was
that cight mediux# (type B) and 'bhreeﬂlojng range (type C)
Spitfires werc aétua.iiy in usc. By moans of the long range

type it wﬁas Just possible undcr favourable conditions to wach

Kiel from Benson, while from Wick the south-west portion of

[Norway

Erlight A (Wick); Flight B (St.Eval).
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Norway, including Bergen, Stavanger and Christiansand (8), -
and'from St., BEval the coast of France down to the Gironds
estuary could be covered.“T&o supér long range Spitfires
(type F), fitted with exi?é tanks for 90 gallons of petrol,
were ready.for use tow;?dé the end of July, gut'these only |
inoreased the radius of action by 100 miles, which left the
The lack of information fegarding’the position of
Stettin and other German Baltlc ports, commented on by the

Joirt Intelligence Committee in their report of June 17th,

“and frequently by the Combined Intelligehce Committee was

A),93 (Annexe A), more than once emphasised in d;scusszons at the Wer Cabinet,

99 and 100
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“which body specially invited the attentlon of the Chiefs of
Staff to the matter on June 29th, Only July 3rd the Chief

of Air Staff had to admit that "Stettin was beyond the range

" of our reconnaissance airoraft, but he undertook to do every-
‘thing possible to obtain this reconnéissance", adding that

“Uthe fitting of a special airoraffIWas baing actively examined",

The aircraft dqsighed to meget thisfrequirament was the extra

‘supar loAg range Spitfire (type D), Titted like types B, C,
" and T, with an extra 30 gallon tank, but also with tanks on

" the leading edges of the wings with capacity for another 115

gallons, With its 145 gallons of oxtra fuel the type D
photographio Spltflre was d051gned for a safe range of
1700/1800 miles, mora. than sufflclcnt to reach Trondhelm,-
Stattin and Marscllles and capablv of reaching Toulon and
Genoa, Unfbrtunatoly tﬁé“typé bTSpitfi?éf although
originally ordered in Octdbcr,{1939;‘aid'hot beoome available
until the main invasion peril had'béénjdispelled by the |
winhing of the Battle of Britain - and, when on October

29th, 1946,Athc pért of Stettin was photbgraphed by}thé‘
Photographic Reoonnaissance Unit for "the first time, the

/general
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genaral_impression glven was of nothing more sinistsr than
"lively commeroial activity"., Following the War Cabinet's

invitation of June 29th, the Air Staff went closely into the

supply position of the type D Spitfire only to find that both

the machines on order had been ‘taken off the priority list and
that no further work was being done on them. It took the best

part of a month to get the type put on an equal p}iority with’

~standaxrd Spitfires and it was winter before the first machine

begame avallsble, Thgre were meny reasons for this unfortunate
delay. To Eegin with, thereas types B, C and F were essentially
conversions from type_A, type D invoiyed a radically new cohe
struction of a peculiarly diffioult nature., Again, the con-

struotion of the special wings with,petrbl tanks in their
. Q@

leading edge clasghed with the Fighter Command requirement for

special carnon wings. In.the event a prototype beocame available
in time to photograph Stettin at the end of Ootober, but nornal

deliverics did not begin until four months later and then vexy

- glowly. During the greater part of the period wunder review,

therefore, the zonc of.photographic rocomnaissance was limited,

so far as Spitfires were concerned, by the range of type F, which
at oruiéing_épeedigave a maximum radius of 650 miles. As a rule
Fa2l comeras with 8" lenses were used, but a few cameras were
alrcady fitted witﬁ the 26" lens nceeded to secure photographs of
a scalc sufficiently'large ﬁé mect the requirements éf Bomber
Gbmman&.

The provision of suitable pilots for training on
Spitfires at Heston.was another urgent requirement, In a demi=
official lotter of June 29th to the Director of Postings, the
Commander=in=~Chief, Coastal Command eémphasised the nced for
axocptional care in_selection and stressed the importance of
expericncg, navigatiohél ability and’; high sfandard of common

/scnse
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Sensé as qualificatibﬁs, suggesting that "pilots ére obtained
fromiﬁomber or ar@y:ééfoperatidn squadrﬁhs, but not from
fighter squadrons, ‘in view of the Fighter pilots! limited
navigatioﬁal practice", All pilbts were commissioned;

No less important thah the taking of’the'phptce_

' graphs was'their inferpretation, and we must now pause and

considef»fhe arrangements mads to decipher the phofographs
brought home by the reconnaissance airvoraft and to distribute
the information so obtained. Broadly speaking, the Inter=
Pretation‘Unit aéted‘as'the:complemeht of fhe'Reconnaissance
Unit, being primariiy"responsiblé_fbr the interpretation of
photogrgphs obtained by that unit, the interpretation of

target, strike, and damage assessment photographs secured by

- alreraft of Bomber Commend con%inuing to fall to the Photo=~

gfaphic Interpretation Sgotion'at Headquarters, Bomber Command.
Aithough thare ﬁas somg overlapping, the cause of latent and
at times opéﬁ ffiéfionx,.the:SPhégés were tolerably well
defineds ﬁhereas, fﬁe Photographic Interprebation Section
was designed ‘o mest the domestic requirements of Bomber
Command, the responsibiiities of the Photographic Interpretas
tion Unit extended to all the users of %heAPhotbgraphic
Reconnaissance Unit, including the>Combined Intglligenoe
Comnittee, various brancheg of the Air Minisiry, the Royal
Air Force Commands,stha Adﬁiralty and the War Offica, 4s
described in a previous séotion of this narrative the Photo~
graphic Inte:pfetatibn Uhi% developed around the nucleus of

a commercial organiéation,:tho Airoraft Operating Compény,
whoso services were secured by the Air Ministry by an

agrecment dated April 1st, 1940. The Managing Director

continued to preside as an Honorary'Wing Commander, the

/company! s

®p,T,S, Bomber Command was naturally espcoially sensitive
on qucstions of bonb damage assessment, and resented any
-encroachment in this field, Sec BC/S,20443/120A,
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' companyts plant at Wembley was taken over for use, and the

staff, apar‘b from the executives, who were granted honorary

commissions, passed into the service of the Air Ministry as

~oivilians, To this commercial nucleus was added the small Air

Ministry Interpretetion Seotion (4.I.1(h)), under Wing Commander
Heath, which remained with the Unit after the departure of its
chisf. A furthier, and very valuable infusion of service

experience oame"wi’chA the transference in June of Squadron ILeader

" Riddell from the ]5ombef'00mmand Seo’cion.' 'Ag'ain, the Unit was

reinforced by the return of the interpretors who dealt with the
photog’raﬁhs‘ teken by No, 212 squadron in France.

B Thus, by"cﬁe beginning of the Invasion Phase the
organisation" at Wembley had already attracted a considerable
body of service interpretérs, Nor were these for long confined
to the Royal .VA:'L.vrwl‘?’oi*'oe. Already, since the famous Ems sortie
of February, 1914.0, naval :OfTél...OGII‘S had attended informally at

Wembley to assist in the interpretation of naval units; indeed,

it was in cloéé co;bbératibn with ILt.Cdr, C.Demning R.N., of

the Naval Intelligence Division that Mr, (later Hon. Flight
Lieutenant) M, Spender evolved his technique of in’cerpr'eting-
ships from vertical photographs of smell scale. When with tha
£all of Frarce the threat of invasion developed, it was nebural
that the Admlralty should wish to maintain contact of a 1ore
official nature with an-organisation, upon WhioH they had to
_depend for va.“ba.l information, Accordingly an officer serving
in the Naval Intélligence Division at the Admirelty was

designated Naval Iiaison Officer to the Photographic

‘Development Unit, Within a few weeks, on July 25th the War

- /Office
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Tho First Navel lioison OTLLoer, LibeCArsGeD.Kingdom, & pilot
of -the Fleet Air Am, was already active on July 2nd, 1949, .
when the Admiralty sought and in due ocourse obtained permission
for him to fly P,D.U. Spitfires, Lt.Cdr.Kingdom crashed and
was killed when flying a P.R.U, Spitfire on August lst, 1940,
Ho was suoccaded as N.L.O, by Cdre A.J, Garland R.N. (Retdd)e

;
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O0ffice attached Captain W.A, Venour, back from the ocampaign
in France in which he _had becn cngaged on photographic interw
protation, to Wembley for the ulbimate pﬁzposg of forming an
Ay Scotion :.n the Photqgraph_:j.c Intcrpretation Unit, In
theso two attachments we may scc the. bcginnings of an intere
scrvice unlt, but furthcer development in this direcction was
very slow, Morcover, it should not be forgotten that despite
large infusions from the Ros;al Alir Porce thorce was still a
large though declining civilie.n élcmcnt in the unit; at the
time of the Wembley visit of the Establishments Sub=Cammittca
on May 24th, 1940, civibli‘ans accounted for some 407 of the
Photographic intcrprecters, a prpportiqn which had fallen to
about 30% by the ond of January, 1941, . ‘
The primary purposc of the Photographic Interpre-
tation Unit was to interpret ’chc.photographs taken, prooccssed
and plotted by the Photographic Reconnaissance Unit and to
cnsure that the infomé.ti.on *o;o;ba,iyizcd.; therefrom reached the
Proper quarters, In ad;iition ﬁhc__unit’ was responsible for
rcproducin_g.photographs needed to illustrate its repbrts and
for the pmduétion_. of mosaics and ‘p_lgns. Interprctation was
carricd out in th:_;-:_zc ma:m phascs:= » 4
(L) The first phase or rush interpretation, which was
designed to extract information on outstangiing
activity, such as movements of large ships,
was sent out by teleprintcr on a Form White to
- -Coastal and Bomber Cammands, Air Ministry and
Admiralty, . |
~(i1) The sccond phasc or pfeliminary report, giving a
" moro detailed statement of act.ivity,uwa.'s typed
and sent out on a wider distribution, including
Coastal Commend (3), P,R.U, Heston, War Offiac
(M.I.14(e)), Admiralty (0.I.C.) and various Air
AVIinist;ry
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Ministry branches and direotorates (A, I. of country
conoerned, A.I.3 (H. D ), A.I.l(o), Plans and Naval
Operations\

(iii) The third phasé or detaiied reports:,‘s which were also
typed and had the same Agiistribution .aAé the prelim=~
.inary reports, were con;:ei‘ned with spécialissd
detall mainly of 2 static charactex, '

In practice, du.r:mg the invas:l.on crisis attention was

.ooncen‘_trated on first and second phase interpretation, and from

July 8th day and night watches were kept in order to reduce the
interval between the taking of photographs and the issue of

intex‘pi'etation reports. In the case of photographs taken from

- Heston, the airfield was sufficiently close to make it possible »

to begin with, for the first, as well as later stages of inter-
pretation, to Ee unde.rta,ken at Wembley., -Such was obviously
impracticable in the Qasé of photographs taken by the detached
flights ﬁg;pera.tin.g from Wick and St. Eval, and, as a result of
discuss:l.ons held in J\ms between the Assistant Chief of Alr
staff (@), Gommander-in-chief COco.S't'll Command, and the Senior
Air Staff Offiocer, Bomber Command, "it: was arranged that an
interpmtation officer would be made available at distant
stations fram which reconngissahoe were conduoted", What in
fact happened, oWing primafily to the shortage of trained
interpreters » Was that the responsibility of issuing Fomms White

devolved on the Station Intelligence Offioers at Wick and St.

' Eval an arre.ngament which aid not give the bast results.

Dur:l.ng the “:1.rst half of September, 1940, when tha
invasion crisis rose to a c¢limax, the neces_sity of speeding up

interpretation for the Forms White 'bcoiamc more urgent, and it

. was suggested by Coastal Command tha.t time m:.ght be saved if

three trained ;x.nterpretors, sui‘ficient to maintain a permancnt
watch, were sent to Heston. In his rcply of Scptcmber 1ith,

/opposing
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ent:.rely begged the main issue, the necessity of issuing
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opposing this suggestion, the Officer Commanding the Photo=

graphic Intarpretation Unit insisted that the Foms White

should "not represent the views of an 1nd1v1dua1 but of an

organisation cons:Lst:Lng of a number of spec:.al:.sts, backed

by a complete library of information, including photographs
of previous sorties all properly set ‘out, an Intelligen’oe

Section and m.th sc:.ent:.flc :.nstrumantc' avallable to assist

Athe :.nterpretat:.on" -~ a p:.ece of ’company prospectus? which

Forms White with the 'bare minimm of dalay, Secondly, on

the score that :Lt was :anortant for 'the processing and Fomm
White seotions to be located together, he urged tha.t(the ’
Heston procassing eeotion. should Iée xrxoved to Wembley, yet,

as was argued by the W/Cdr. Photos, Coastal Command, since it
was qu:.te as vital to keep the process:.ng section as close as
possible to the airmen respons:.'ble tor taking the rho to-

graphs, this was really only another argument for moving From

White interpretation to Heston. Finally, against the reminder

" that Forms White were a.lready issued from Wick and SteEval,

Hemm:.ng urged the defects of these reports as another argu~

ment against sett:.ng up a Form White sect:Lon at Heston. In
°po:mt of fact, the ocoas:.ona.l fa:Llure of the Foxms White
from the detached fl:.ghts was due to the fact that they were

:Lssued 'by Stat:l.on Intell:l.gence Off:.cers w:.thout special

tra:.n:.ng :Ln photograph:.c :.nterpretat:.on, other than coaching
by S/Zdr Heath, late of A.I, l(h) and, P D.U.I., and then of
Coastal Comma.nd a.nd was in real:x.ty a strong argument for
open:.ng up proper :.nterpretatlon sect:.ons at chk and
St.I‘.val

It is only too evident that the Off:l.oer Commanding

: the Photograph:.c Intexpretat:.on Unit was at bottom

actuated by a desire to maintain intact the -orga.nisation at

/Wembley,



207,

. Wembley. As Mang:i_ng Director of the Airoraft Operating Company,
it had been Major Hemming's main preoccupation since the Munich
'crisié' of 1938 to preserve his company and nurse it through
the coming war, whether in or out of umifomm, . This desire
continued to colour his attitude as Commanding Officer, even
though it was inevitable that his organisation must progresse
ively sink its identity in the Royal Air Force.L The same day
that he wrote opposing the suggestion, the Officex Commanding
the Photographic Reconnaissance Unit was instructed by signal
to attach three Inteliigenoe Officers to Wembley for traiﬁing,
a single Photographic Interpreter to be supplied to Heston :in
the meanwhile by the interpretation Unite By the end of
December. trained Photographic Interpreters were stationed at

Benson and St, Eval, and early in February, 1941, at Wick.
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3.  TACTICAL EMPTOYMENT OF P,D.U, AND P.R.U, AIRCRAFT,

The ‘great majority of sortiss by Spitfires during this
period v&é'fe flown from a high altitude, between 27,000 and

35,0001, averaging around 30,0001 » Or in other words from nearly

" twice the héight commonly flown on reconnaissanceAby the

 Bletiheims of Bomber Commend earlisr in the war, This is only

what might have been expected, sinoe it was of the essence of
the new technique of using unémed maohines for photographic
recomaissance to fly high as well as fast, on the other hand.
a cel*tain elasticity in respect of altitude was éjséential, if
the limitations imposed by weather were to be kep'b' in check:
by flying at lower altitudes and 'bak;ing advantage of cloud cover
it was frequently possible to lob‘bain fﬁotog;‘aphs which could
not have been seoured from a higher al’citude;' The device of
using Hiidséns under conditions when low cloud prebluded high
altitude photography, already adopted during the spring, was
continued throughout ’cheb period under r_e'View,’ 'both .from Heston
ané. from :’che out~stations at Wick and St.Eval; out of 2 A
total of 681 sorties undertaken dﬁ:ing this period by the wit,
31 or c; 4,64} were flovm by Hudsons, whose :i'é.hgé e;xtended from

south-western Norway to the Gironde, Spitfires were also uscd

" for low and medium flying, some 10% of. the successful sorties

by ’chesé machines during th;’ period mid=June to October ha.viﬁg
beon flown at low (50 to 10,000 £t,) and 2% at mediun (16,000
to 21,000 ft.) altitudes, Almost all the low altitude photom
graphs were takan from an oblique angle,

Another departure from the formuls of high altituds
fiying by unamed machines is provided by the modsrately frc—

quent usc of armed Spitfires (type G), two of which were

" included in the cstablishment of the cxperimental flight at

Heston, for low-flown sortics: although sincc these were only
fitted with extra fuel capacity of 30 gallons their range was
/virtually
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ve

virtually restrlcted to the strlp of coast from the Iow

”"Countrles to ﬁhe Gherbourc penlnsula. Amned Spltflres had

occaulonally been amployed during the perv1ous period, as on

')June 14ﬁh when the pllot reported encounterlng an e, 109

:between Ipuv1ers and St Aubln- after firing a short burst,

he observed the eneny machlne dlsappearlng 1nto clouds On
June 29th the same Spltflre (P.9453), in the pilot!s own
words, "ground straffed a Junkers U Sk at Querquev1lle AEL0=
drome wast of Chefbou rg''y  the p;lqt fmade_three attacks and
saw bullets enter the machine", the A;A{ fire being "wvery.
slow in Qpcniﬁv up".‘ | B

On the wholc reconnalssancc during this period was
favourcd by the Weather and the operatlonal cffzclency of
the alrcraft was hlgh. As a rcsult o¢ tnls and of" the tac=
tical measurcs dGSC“led abovc, thcrn were comparatlvely few

days on whlch rcconnalssanco provcd mmpos31blc from Haeston

and St.Bval, In thc followmng tablc the operational

cffcctlvcncss of thc Unit 1s CXPTCQSG& in tcms of thc pro=-

portlon of days on whlch reconnalssance was carrlcd out by

Spltflrcs--
Days'on Total dqys'
which sortics  between June 19%h ,
Were flovm and October 3lst Perocntage .
Heston 123 | 135 0.92%
) July lst and
- . October 3lst
Ste Bval 97 - Lo 125 o BO%
Widk 52 . i23 oo RN

Of the sortics flown a- very ¢reditable number yielded

- Photographs, viz, 74% of all-the Spitfire sorties and 42%

of thosc Tlovm by Hudson alrcfaft

Finally, it should b¢'rccordbd that 1osses wers

- kept at an cxtremely low:level, only 7 Spitfires being
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lost as against 650 sorties flown, a rate of only slightly ﬁore
than Ls; of these one was shot down in flames over Kent by an
Me.109 (October 8£h), another was lost over Kiel the same day;
a third failed to return from Bremen and ﬁamburg (June 19th);

a fourth and fifth were missing on sorties sent to the Ruhr on
succassive days (August 16th and 17th); and a sixth and
seventh, again on two suocessive days (September Lith and 15th),
in attempts to seoure low altitude photographs over the Belgian
coast, In addition, 2 Hudsons were lost, one each on missions
tolduxhaven (August 27th) and the Scheldt Estuary (October 26th ),
From this it will be seen that four out of the nine losses were
sustained on low altitude missions, which formed only a small |

fraction of the whols,
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L. SOURCES OF AIR PHOTOGRAPHS OTHER THAN P.D.U. AND P.R.U.

The main source of the photographs interpreted at the

Pho‘bographic Interpretation Unit during this period was the
Photo'graphic Development Unit,- later the Photographic
'Reconnaissance Unit, but rather more than an éighfh of all
reports were based: on photographs taken by GoR, scjuadrons of

© Coastal Commend; only exceptionally did the Unit ha.ﬁdle photo=
graphs taken by Bomber Command, which retained its ovm Photo-
graphic Interpretation Section at Command Heédquarté.fs. As
shown in the following table, the proportioné remained
remarksbly constant throughout the period under rgview, excapt
that in the latter halfAthé proportion from Bomber Cormand

- alrecraft declined to a lower figure than previously: =

Bombex Coastal PDU~PRU
Mid June=to end of August 3% 13% 845
September and October 1% 13% 86%

In reality, however, photographs supplied from sources other
than the Photographic bewlopment and Reconnalssance Units
played an éven more significant role, since, whereas the nomal
photographic reconna.:"x.ssanoe often covered several runs over a
series of objectives, the photographs submitted by Coastal
Command norxmally comprised ohly/a handful of photographs, of'ten
only of a single target, Again, the photographs taken by
General Reconnaissance squadrons were nor.ma.llj obliques, ofte—.nu
taken from & distance with lenses of sméll focal length and
capé.ble of ylelding 'oniy very limited information. Furthemmore,
the system of delivery to the Interpretation Unit. appears to
have been seriously deficient; photographs were normally at
lcast three days old when they reached Wembley and were some-
times as many weeks out of dates Nevertheless, the Coastal
Command photographs f’illed certain gaps, notably in the north,

/wherc
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where the Photographic. Reconnaissance Unlt range at this
period hardly extended beyond Bergen; during the period
under review t‘he General Réco'nnaissa.noe _squé.drgns supplied
ten oblique covers of Trondheim or the Roads, and in mid=
Octobar ranged still further north o Nemsos, The chiof

infomeation contributed by Bomber Command photographs cone

cerned airfields, mainly in the Low Countries, but large . - -

scale (1/10,000) photographs taken of Antwerp on September

21lst werc important for giving the first clear view of

‘prototypes of what later came to be known as Siebel Ferrics, '
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5. ENEMY ATR ATTACK QN IHE HOME BASES OFl IHE PHOTOGRAPHIC
RECONNATSSANCE AND INTERPRLTAT"ON UNITS

It is important to remember that, in addition to

meetiﬁg with opposition frdn emey fighters. and anti-aircraft

flra while actually in the air, the Photographlc Reconnalssance

Unit was also attacked on its home bases in the courss of tha

Battle of Britain, itself g preliminary to that very 1nva51on,

of which it was the prime funotlon of photographlc reconnalsse

_ance at this period to unmmask the preparations. Egually lisbls

to attack was the Photographic Interpretation Unit at Wemblay,
situated in a vulnerable zone in the factory area at Wembloy
on the outsklrts of London,

The attacks began)shbrtly after the opening on August
19th of the second phase of the Battle of Britain, when the
German Air Force began their systematic aSsAult on inland air=
fields, St.Eval was attacked on August 21st, 22nd and 23rd,
thoﬁgh with little effect on the Reconnaissance Unit beyond
damage to the airscrew and wing of a Hudson~airéraft. Next

came Hestont's turn, Light bombs were droppcd close to the aire

field on August 26th, breaking window glass in the Cranford

‘billets, and on September 12th an anti~aircraft shell passed

through the meteorplogical office and another domaged aircraft -
in the main hangar, but it was not wntil later in September that
the attacks beoamc serious. . These began on the 17th of the
month with a stick of bombs across the airficld which,cuuseﬁ only
slight domage, followed on the 18%h by between 50 and 100
incendiarics on the castérn half of the airficld the Ffirecs from
which were only prevented from spreading over the dry grass to
dlspcrscd aircraft by thc prompt action with blankcts and spaios
of aimmecn and Air Raid Preoautlon workers, Morc serious -as

the magnct:.o mine dropped by para.chutc latec in the evening of
the 19th; although no casualties wnrc'suffcrcd, the main hangar

/vias
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wasg dqmolishcd and écvcntecn'airoraft were damagced, including
five Spitfircs;'é Wellington, a Hudson and tén others, Four.
of the five Spitfircs dameged on this occasion were operas

" tlonal, a scrious proportion of the limited resources of the
Photographic Reconnaissance Unit, but it apbcars that the
'machinGS'wcrcAnot_in fact kopt out of scrvice for morc than

a few dz\.ys.vx Thc~Photographib Intcrprctation Unit was first
attacked carly in the morning of October 2nd, when a single
aircraft dfoppcd two or thrce oll~bombs, destroying the hut
uscd as e Photographic. Interpretation School and killing onc
of the Station Police, ILater in oCtobcf, on ‘the c§rcn:1.ng of
the 17th, the Unit was again attacked and thﬁ'brnmiscs Wexe
S0 scvcrély damdgcd that q@ carly move was rcndsrcd impcras
tives During.Ootobcf, alsb, St.Eval was at#ackcd threc
timcs,‘thOugh‘with little cffect so far as the Unit was cone
écrncd, ond Heston no. less than cight times, in the ocoursc

of which the Photographic, ?hotographic Intélligcncc, Map and :
- Equipment scotions'wcrc dam;gcd, as well 'as a Spitfire and

. & Hudson airoraft, the former severcly,

% In o minutc addrcssed to the C,A,S. by D.N.O., Air Ministry,
on Scptembcr 24th it was stated that all four opcrational
Spltfires were cstimated to be scrviccable again in a :
weekts time. D. of Ops, (N.C.) folder N.59 (4.H.B. IIK/36/5901/31)
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6. PREPARATIONS IOR.INVASION AS REVEATED BY PHOTOGRAPHTC

RECONNATSSANCE,

The period between the evacuation of France by the
Royal Air Force and fhé end of the Battle of Britain falls into
three main phases, so far as photographic reconnaissance of
enamy prepérationsrfor invasion is oconcerned, During the first
A phasé (June 18th - August 31st 1940) the photographs gave a
largély neutral picture and failed %o confirm the reports and
| runours of German ‘intentions to invade this country; the interw-
meaiate phase, during the first half of September, on the other
hand, witnessed the rapid development of a visible “thrkat of
invasion by sea at a time when the air struggle was at its
height; during the third and last phase the tempo of visible
preparations slowed down, until the successful outcome of the
Battle of Britain and the advance of winter brought about the
postponement of the projected invesion,
(a) Phase 1 ' ‘
Controlling, as they did, the entire. sea=board of
Europe from the Spanish frentier to northérn~Norway, and,
péssessing in the Baltic a potential base :for the assembly qf
an invasion flget, as yet beyond the range of photographic
.raoonnaissance, the Genmans weré'well placed to sprung a surprise
against this country, " Of their many possible baseé of operations,
CuI.C. suspiclon attached first of all to Demmark and Norway. -For
Report No,1l
example, on June 10th the Combined Intelligence Committao cited
a report from the Military A.t'badhe' at Stockholm to tha effect
‘that the Gemans were continuing to reinforce Norway on a
vformiddble scale with {roopships entering Oslo Fjord at the rate
of three a day, and quoted a sighting by Coastal Command of a
~ strong naval foree anchored off Trondheim. The»Committec
expressed the view that there ﬁas "a strong indication that a
-seaborne expedition. leaving from Norway may bc contemplatodss.e"

/One
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One_moral of this and similar reports was that, as the
Gombined Intelllgenoe Commlttee had recommended on June 9th,
photographic reconnaissance of South Norway and Denmark
(speoifically Aalborg) was urgently needed,

 The first photographic reconnaﬂssanoe sortle to

cover part of Norway was that flown by a Hudson from Leuchars

‘on the mornlng of JUne BOth, 19&0, when oblique photographs

were obtained in very hazy weather in the areas of Bergen,
Hauge sund and Stavanger; nons of which were very 1nformat1ve;
On July 4th énd 6th resﬁectiVely photographs were obtained of
Sogne Fjord by Spitfires flying fran Wick, and on the latter
date photographic peconnaissance of Bergen was reported to
show "no notable ooncentratioh of ships in Bergen", nor was
there any significant concentration or movement of small

croft. Fhotographs taken by Coastal Command on July 2nd of

Aalborg and reported on by the Interpretation Unit on July 6th,

ghowed, it is true, a certain quayside activity and three
ships, one of 400! and lacking a funnel, were reckoned to be
of sus@icious appearance, while further cover of this port

oBtaine@ by Bomber Command on Juiy 8th showed activity which
appeared to be "ergater than nomal'., Again, photographs

taken of Stavanger/Forus on July 8th showed that the aero-
drome was being constructed "apparently following the lay-
out of the newest type of German aerodrome and obliquofil

photographsAsecurod by Coastal Cammand the same day showed

naval units, including ot least two cruisers, at anchor

in Trondhclm Roads. Yet, it can hardly be said that
econnalssanoe photographs confirmed very strikingly the
impression produced by the reports of various kinds which
resched Tondon in considerable numbers. ‘In their deaily
report'of July 18th the Comoinea Intelligenoe Committee

admitted that "unduc importance.may be given to preparadions

/in
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in Norway due to the 1noreased volume of reports comlhg from

th;s area“

During the sgoond and thlrd wesks of July the

ports of southuwestern Norway, but photographs taken during
the last ten days of the month confirmed ‘that condltlons in,
Coastal Command photographs taken on

the 213t revealed “no 31gn1f1cant grouplng of shlpplng and

~comparat1vely llttle movement" 1n the port of Bergen and a

Photographlc Reconnadssance Uhlt sortis of the 25th showed. no .
The shipping seen on photographs of the 23rd
at Stavenger and Haugesund showed a reductlon in both cases,

though oonstruotlonal activity continued at Stavanger/Forus A/D

and some L0 aircraft were seen on the Stavanger/Sola A/D, the

runway system of which was complstes Photographs of

Christiansand (s) on August 1st showed no significant indications

" in that;port, even the concentrations offloatiné timber

remsining undisturbed.  As to these latter it is unfortunate

'that Forms White teleprinted from Wick on several occasions

Areferred to thdm as agglomerations of small boats, a type of

report to which intelligenoe omroles ware at thls time peculiarly
sensmtlve. While 1t was recognised that the timber Wwas a normal
feature of Norweglan economlo lifa, the poss1b111ty that it might
provlde raft seotions for more sinister purposes was kept in

tows of such tlmbers, presumably rmported from Norway,

wers photographed.ln the North Sea Canal and in the Merweds

- Canal, Amsterdam, on August l5th and 26th respeotdvely. On

August 6th Oslo was reached for the first time, but Trondheim
Oblique photo-

_ graphs taken by Goastal Command on August 22nd and 28th, howevpr,

failed to reVeal any strlklng aotlvlty 1n or around the port. )
Aﬂeanwhlle,
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Meanwhile, attention- had beon difected nearer home

to. the. ooa.sts oi’ the Iow Countrn.es and of Northorn Franca,

_Commnt:mg on a rcoonnalssanoc report of June. let, the

omb:.ned Intell:.gcnoe Comm:.ttec remarked ’chat the numbor of

......

barges obscrvcd bctwocn Rottordo.m and I\Ia.aslu:.s and in the
estuary of the Scheldt appoarcd to be in cxoess of trade

requirements and should bo 'considored“'a: threat, A fcw days

la'l:er, in smnar:.s:.ng the fcatures of barge movcmonts in thc

Ilow Qountmcs wh:.oh appcarcd not to tally with nomal

commereial use, the Commitiec ola:.med? |
(a2) that many of the ba.rgcs appcarod to be mov:mg off
their normal peacctime routes;'
(b) that the barges were séen in groups, mainly moving
south; : “

(c) that they appearcd to be moving faster than usual;

.- and () +that some borc Gexman patrol markings, comprising

& white strip across tho bow on the decke
Th_o oonoentration obsoﬁed at Nicupor'b was corrclated with '
the salvage of matcriol from Dunkirk, Concentrations of
coasters in the neighbourhood of Walcheren and Vlicland were,
however, accountcd suSp:icioﬁs. |
Ye'b on 'bhc wholo, the photographs rcocived and

:Lntcrprotod at the In'berpretat:.on Unit durn.ng the pcr::.od.

_ pr:Lor 'bo Scptcm'ber 1st 1914.0 lcnt remarkably la.ttlc oolour to

. the v:.cw tha'b prcparat:.ons for anaS:LOI] were far advanocd in

the ports of the Low Coml'bmcs. Dur:.ng the latter ha.lf of

_Ju.nc a ca.ref‘ul watch was ma:mta;mcd on barge oonocntrat:.ons

and at the cnd of‘ the month a plo.n of " thosc at Rotterdam,

- the largest in the Tow Countrics , was ciroulated by tho

... Photographic Intcrprc'ba.tioﬁ Unit, but no movements of sige

nificance werc noted, A Sunmarising the posi‘tion a fortnight
later, the Combined Intelligence Committec recalled in their

/report
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report of July 12th that "barges in the Dutch and Belgian cenals
hava bean under constant ailr dbservatlon and have been bombed,
as secondary targets, when opportunlty offered" and went on to

state that there wa.s "no ev1denoe that barges ars being prepared

~Tor invasion'. ’This conolus;on was strlk;ngly borne oub by

photographic reconnaissance that sane aa&. a Photographlo E

: Development Unit sortle flown to examing the mouth of the

. Soheldt for bargs movement brought baok photographs which

reVSaled negligiblet barge and shlpplng act1v1ty, a sscond
sortle by the saje unlt showoo that barge act1V1ty be twaen Sluls
and Calals was n11 or neglmglble, and photographs seocursd by

Coastal Gommand peVealed>no apparent oﬁange in the concentration

at Bruges, It was also appreciated by the Combined Intelligence

. Committes that there were in fact several explanations for -
© -unusual movements and concentrations of'barges, quite uncomnnected
. with the invasion of Brifainém_thué'oonoentrations in the

. Bruges = Ostend = Calais area might have been due to the fact

that large numbers of barges attempting to escape during the
Geman invasion of the Low Countries.wers overtaken neax the
Franco-Belglan frontler,, again, the general dislocation of
atransport arrangcmcnts duec to the overruning of the country and
tho break~down of normal trade mlght wall have becn cxpeoted to
havo'prought about abnormal movemants and agglomerations of
barges. Thc genoral conoluszon reached in .the report for July

Uth was that "the plcture of bargc movcments prescnted bv

pernodlcal alr rooonnalssanoe of portlono of the onormous arcga.

i

" covercd by thu oanals is not oomplctc enough in 1tsclf to

1nd1catc the purposes for whlch barges arg bclng uscd",

During the sceond week in Augunt there was a noticable
increase in reports of prepafations fof invasion =« for cxamplc
a report that embarkation practice with small craft was taking

/place
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place at Ynuiden and Rotterdam was: quoted. iri_.?t,he,,'Cambined
 Intelligenoe Committes: Report of Avgust 9th. Although this
o .”w‘_a,s not confirmed by photographie recomnaissance, photographs

" taken that day revéal s:igns of ingreaéed‘ barge activity, for

example in the ports between Bruges and Gravelines, Noting
the increased activity of the previous week, the Combined

Intelligence Committes Report of August 16th ascribed this in

part to a resumption of nomal trade, suggesting that the

Gemman administration might even have turned to barge traffic

for civil mquiz‘e’men’cs in order to free road and rail comzhu.nig- )

cations for military purposes, In their report of August

© 23rd the Committee ﬁ;fth’er noted the absence of any shipping

concentrations and concluded that 'no sexious threat of

invasion yet a':i:.i‘:s’gjs_:frpm Na‘chéi*lamds, Prance or S,W,

Norwogian coasts", = The situation remained’ “"bs"_c‘anﬁ.ally

unaltered so fg:r as.'p‘hotogra'ph'ié“recénné.'issanbe was ooncerned
up ti1l fhe_ gmd'.p'} the ;m;ofnth.. o o °
.Iﬁeangyhilé._ observation of the remaiﬁder cﬁ‘ the
Gexmen occupied ,coa~§t$iip¢ within the range of the,
Reconnaisgsance .Ulllit,:.‘. al’cﬁough pationtly maintained, revealed
little evidence bearing on iﬁvasion. Thié might, indsed,
have been anticipated for the Biscay Coast, although it is
conceivable ¥hat this might have sheltered any e:@edition
preparad, for the - oocupation of Eire csr. the south~western
ports, On the other hand, it ves significant that remarkbly
little of a suspicious nature was se¢n in the poris of_north—
western Gexmany :f,‘.ifom; Emdon to Kiel, Numerous fluctuations

wore noted at mﬁ_d,en as the following table shows:-

>, ' o o /Date

m
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D.é-_t.e. ' Sortis No. 7 % Remarks
July ll;.‘th 7/16 Abnommal '.é,ssembly of merchant shipping
o 28th H/b2 Barges incréased from 50/80 to 180
CAuge 2nd "H/59 Reduction in merchant shipping
0 '5thu H/70 Tnorease in merchant sh:.pp:Lng (to’cel
L : . 31 M/Vs)s; barges reduced to c,100.
"o 15th  HAL05 Decrease in merchant. sh:.pp:.ng (total
S 12 M/Vs)
g 28th B/132 | " fnorease in merchant shipping (total

29 M/Vs); very great increase in
small craft,

" 30th H/I4LL . Decreass in and some redistribution
_ " of small crafte

.Sgch changes as theee s :.f we may Jjudge from later experience,
merely reflected the arr:.val and depa.rture of convoys, marking
Av , the noi‘mal eb'b and flow of trade. Since it was suspacted that
the invasion armada would in all probability fit out in the
Baltic, partioular attention was paid to the shipping at Kiel,
which at that time lay at ex’treme rangs of photography, e.ﬁd to
the Kiel Canal | No dou.'bt it was dus to the tansion axisting
at this time that so much :.ntex-est was taken in the small
timber units sesen off Stickenhorm on the occasion of the first
Sortie H/18.. . successful sortie over Kiel-on April 7th, When on‘pho‘bographs
. token on July 15th many of the units were seen to have dise
appearéd, 3t was presumed that ’cfxey had been distributed else-
where »and suspected that they were in some way cormeoted with
enemy plans ?or_ ‘i.nVa.sien:.. The. suggestion made at this time
that. the so=-called 'Sticl{ep}lorn Units! might have been
o _ meebanically prpp'elle'cl pontoons for bridging the span batween
~ ship and shore was ene wh‘ich embellished in a variety of ways,
was destined to. f:.gure in intelligence rgports of different
categories for some t:l.me to come. ‘There can be no doubt that
those. un:.ts which were later fou:nd ’co £il1l comparat:.vely minor
A rolcs as. boams and target floa’cs, owed their notomc‘by to

/their
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their appearance at a time when intelligenoc circles were

peculiarly open to siiggostion in respdot of invasion craft.

"(b) Phasc 2

At the end of August the Combi‘ned In'bclln.gcncc

Commj.t‘cee noted a rencwal of the Gc;rman campaign threatening

the invasion of tho United Kingdom, timed en his oocasion
. for carly Scp‘tom'bor. Sincé,'as the Committce stated in the

Anncexa’ to thc:u:‘ report on Augu.st 31st, thc information at .

its disposal depcndcd "so grca‘cly upon air rccommaissancc”,

it w-ii‘l._,_.ﬁ‘e. convenicnt at this point to rccapitulate thé

pos::.’c:.on as J.t existed on the eve of the invasion crisis:e
(a) Da.:.ly rcconna.:.ssance was carr:.cd@ out so far as
weathcr permitted of the coas’cal arca from Texel
o Cherbourg and of the exit fram the Skaggerak,
-"ché formér being photogr'apﬁic as w;ll as visual,
(b) 'Ptv:riodiéal reconnaissancé, as rcquircd, was carried
‘ oﬁ% 'of ] ' o
(:L) Charbourg =.Brest = Bordeaux arca
(li) North-west. German por‘bé from Emden to Kicl
(:r.:L:L) Cc{vav_e.st of Norway south of Bergene
“(e) Other arcés were for va:cious rcasons not covercd
‘sui‘fj.d%.en‘cly frequently to be satisfactorﬁ, viz:
(i) - Oslo ‘ )
(11) Coast of Norway north of Bcrgc:;x
(iid) Dchmark, including Aalborg .
and (d4) Stettin end the Baltic still 1ay'bﬁtside:;hc range
of ‘bhe Royal Air Forcc reconnalssancca |

During the phase to ba cxam:t.ncd in this scot:.on the 1nforma-—

tion available is fairly detailed, sinco thc stretch of

coast oonocrned fell within thc sphere of daily photographic
reoonnalssanca, _ , o : .
The most striking fcaturc rovealed was the southe
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waxd and-Wé$¢-ward.movemé££ of barges from Holland to the Channel
Ports, Photographs teken on September lst gave the first
decisive indications, disclosing striking movements through

the éouth Beveland and Terneuzen - Ghent Canals; although dnly
the southerrmost fou; miles of the fomner wers photographed some

71 barges were seen, of which every one of the 23 in movement

Wwas heading southwards, while at the southern extremity 80

barges were moored in the harbour of Hansweert, others being

towad outsida; in the fourteen miles of the Terneuzénf- Ghent

-canal covered, an incrazss of c,200 barges was noted since the

middle of August, and of these 50 were moving, all in a

southerly direction, The following day only 5 barges ware

photographed in tﬁe northern eight miles of the Terneuzen =

- Ghent canal, but 95 were seen in its tidal mouth and anocther 70

in1Waterways around Ternsuzen itself, The South Beveland Canal

-and the port of Hansweert, on. the other hand, showed a hbt&blc

increase, even on the high level of the previous day, no lass

* than 245 barges being counted. During the course of the next

few days the numbers of barges scon in the two canals and their

temminal ports declined precipitately as shown by the following

table:~
Sortie .South Bavelangd | Terncuzen = Ghent
Date No: Caral T Cemal
Sept. Znd  H/IL7 25 " 165.
" ki H/151 - ~ 110
" 'Bth H/162 40 , 50 -
v 6m H/161. 29 23,

Mearwhile tﬁere was evidence that some at least of
the barges which'pasééd through the canals on the first days
of September had begun to accunulate at porfs on the Ohapnel
Coast, Particularly strikihg was the build-up at‘Oséend; as

/shom
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shown in the following table:=

- P.R.U. P.I.U. Number of
Dats Sortis No, Report No, bargss
Aug.28th H/13k 358 o
" 31st H/143 - 372 | - 18
Sept,2nd H/147 381 70
" 4th  H/I51 389 15
" 6th H/163 L02 205
" Tth H/167 406 270
. Belle
7th  H/168 1,08 298
Pely ' .

+ Photographs taken on the morming of the 7th showed: clearly

enough that the barges were reaching Ostend in tows of 3 = 6

by means of the Bruges =~ Ostend Ceanal, It appeargd that

Ostend was thus the marshalling point for the barges previou= .

sly seen moving south through the South Beveland and
Terneuzen = Ghent Canals. From Ostend the barges passed in
convoys down thé coast to the Chammel Ports,

Approximately 100 barges were seen on September Lth

~ to have arrived at Flushing since August 31st, a number which

had risen to 120/130 by the 7th, During this wesk,also,
convoys of barges were ﬁhotographed procsading weétwards
towards the nearer Channel ports of Dunkirk, Calais or

Boulogne, at each of which concentrations began to form. .

-, Thus, on the morning of the Lth some 50 self~propelled bargas

were photographed off Cap Gris Nez and by the afternoon
these were seen to have arrived in fhe @ort, where they
ware again.photographed next day., On September 6th "prow
cgssions of barges and large motor-boats of E-Boat type"
were observed "moving south~west in tréins of small groups
travelling in line astern, to some extent accompanied by
large shipping", 31 barges, part of a cohvoy, ware seen

/proceeding
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proceeding west in line ahead, approximately + mile off Dunkirk,
whers it was noted that an additional 3L barges had arrived
since September !th; again, at balais it ﬁas noted that 53
‘bargas, the majority between 120 and 180 feet had arrived sinoe
the same daté,
In the face o fhese and similar barge movememtns
recorded on photographs obtained:by the Photographic Reconnaissance
Unit, the Combined Intelligence Committes adopted a watchrful,
ir cautious attitude, While reoognising the potential m:1itary
slgnificance of the trend, tha-Committee.gave full weight to‘the
C,I.C. alternative explanation that thé movements were in fact due o
RepaNo, 96 , ' |
the resumption of nommal ccmmercial activities; even tha
apparently-abnomaal increasz at Ostend, they considefed, "might

be accounted for by the removal of obstructions in the canal

© C.I.C, system". - Again, on the 6th of September, they concluded "there
Rep,No, 99 . . . _ IR )
Annexe A © is little evidence other than the movement of small craft

towards the Channcl Ports to shcw that preparations for invasion
‘or raids by see on U.X, are more advanced than they havé Eeen |
‘for some time", On the other ﬂand, the absence of reconnaissance
over: the-Baltic always made it possible that an oxpedition was
being held in:réadingss,against é sucaeessful autcome of the ai.
battles over Britain, and it might be that the assembled barges .
would be used to handle supplies for the rrojected invasion
rather than actually to take perb in that operation, Tha
C.T.C, o “striking results of photographi.c réconnaiséance that same day,
Rep,No., 100 X
" however, led to +he anbingd’Intelligencc Canmittec taking a

more serious view in their Report of Sephember 7th. "The movgw

|

ment of large nwibers of self~propelled barges and small ships

to the westward into Ostend, Dunkirk; Calais; Boulogne and

Ie Havre" suggestgd,in the Commiticels opinion, "a vory easly
) daté'fOr invasion, siuce these barfes world not be moorad .

/urnceessarily
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unneoassarily early to positions so exposed to our bombing
attack", That night (September 7/8th) it is significant that

the main weight of Bomber Command!s attack was directed to

barges and shipping in the four Channel ports between Ostend

and Calais.

On.September 8th meteorological conditions wera
considere@'guitable, and this, together with the switching o~
two days earlier of the daylight attacks of the German Air o
Force fram inland aerodromes to the London arsa, reported
activities in North German ports, and the movements of
barges revealed by Fhotographic Reconnaissancg during the
first week of the month, made immediate oéerations éppear
likely. The dangef was now indeed at its height and the day-
to day activities on %ﬁe invasion coast, recorded by the
Photographiq Recdhnaissanoe Unit and deciphersd at the
Photographic Interpfetation Unit, were followed with anxiety
by allfresponéibie for“%he defence of Britain, It was,
indeed, during this tense pefioa that the machinery for
gaining intelligence from aif photographé received its first
real test, and it was the sense of urgency engendersd during
these weeks that éervéd.tb inspire the organisation during
the long period that Was-to elapse hetween the passing of
the first crisis of invasion énd the resumption of the
offensive on a large scals,

| ~ The movement of barges and.towing-craft continued
to Be one of the main features of enemy prepargtions
recorded by air—bhotogréphy.r Although some at least of
thé barges_could be seen from their ﬁakes to he self~
propélled, they were commonly photographed in groups,
eachbcomprising two barges and one towing—vessel,
suggesting that tugs were used for their assembly. On
September 9th, indaed, "a, procession of about 35

/assorted



Softie{
H/174

P. I.U'
I-*ON00417

Sortie

H/197
,PoIlU-

I-R.NO.LPII-5

Sortie
H/208
P, I.U,

Te: L.N0.1+57

. Sortis
H/ 213
PeIoUe
T.R.NoyL63

229,

assorted tugs, trewlers and small coastars" was observed
“eastward bound frem Dunkirk to Ostend", and 1t was suggested
at the time that these were poséiﬁiy intended‘to tow more
barges westwards to the Channel Ports. Again, on the 12th,
seven groups, each pf 1 tug and 2 barges, and‘ninevgroups,
sach of 1 tug and 1 barge, were Photographed heading towards
Dunkirk, It was not, however, until the third week in
September that any crucial change was observed in the dispose
ition of barges, Photographs taken of the coast between Ce

Flushing and Ie Havre on the 15th gave clear indication that

. barges ware in course of being distributed from the former

‘port to others on the Channel coast. No photographs were

secured of the Channel Ports by Spitfires on the 16th, but a
series of dbliquesﬂof the coast between Cap Gris Nez and
¥nogke le Zoute taken fram a Hudson at approxﬂnéﬁoly 50 feet.
showed clearly enough that the redistribution of Barges was in
full progress. On the 17th it was found that the barges at
Boulogne had incrcased to 150 from 102 on the 15th, while at
Calais the increase was fram 136 on the 13th to 266, The
peak was reached on the 18th, when over a thousand bargeglweré
counted in the five main ports from Elushing to Boulogne,

as Pollows:=

Flushing: 140

Ostend " 227 -
Dunkirk - 192 (112 in the port; 80 in waterways)
Calais = 255 o

Boulogne - 230

TOTAL 1,00k

The extent to which the Cormans had modified the
barges for the purpose of loadlng or unloading squipment at
thls period remains uncertain, On September 8th the Camblned

/Intelllgenoe
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Intclligence Committee quoted a roport from the Dutch Naval
Attache to the effect that yards a.long the Mlaas were employed

in altur:.ng bows .o f‘ac:.l:.‘cate the em'barka.t:.on of guns and

~banks and that trials w:x.th barges so laden were being held.

- Owing %o tho small scale of the mreat ma.Jor:.ty of photogra.phs ’

‘baken.at:this time i‘b__’Was difficult to o'bta:.n v:.sual
confirmation sf such :rgports, but close study of photographs
of a scale of 1/7000, taken on a sf;‘ike 'by Noe .82 Squadfén,
Now . 2 Group, Bomber Command, on Septem'ber 19th, revealed. that
at least six of the 'barges at Dunlark had gannwa;ys 7 feet
wide connecting W:.th the qpays:.cle as well ‘as broader ramps
inside the barges. themselves. y On the whole , however, it
would appear that the Ger*nans rel:l.ed. su'bstant:.ally on the
commercial -barges available, mod;u ied as llttle as possiblecs

| A new featurc noted during this phase was the
cvidence of. co.ncer'ted: movement of merchant shipping, accumu-
lations of.which wers o"bserved teking up st_ations on elther
Merchant sh:.pn ng tomage

e

in the ports of north-dwes’c Gemany showcd a pronounced

flank of the barge concentratlon.

declinc; thus, on Septem'ber 9th :Lt was alrn,ad,y- dcduced ‘f‘rom ,
photographs of Ham'bur o'bscured though these were by cloud,
that there had; been & con.::.dera"ble decrease in shipping since
the 4th of the month, a docrease 1ully conflmod for Hamburg
by photographs taken on the 11‘bh, wh:Lch also revealed a
reduction at Bremen from sixty=three merchant vessels on the
' On the other hand, during this
period coﬁvoys of nierbhan‘b shipﬁing were several times seen
off the Channél coast moving on a westerly or south-westerly

courses Thus, on Septem'ber 9th, a convoy of Sceven vessels

was photographed five miles west of Gravelines, moving in the

‘ d.:.rect:.on of Calais, and on the following d.a,y a convoy of

e:.ght merch:mt vessels escorted by ‘four motor boats, probably

»  /E=boats,
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Beboats, was photographed rounding Cap Gris Nez, A sortie

~ flown over Flushing on the 11th gave further confirmation of

the pilot reported a

“concentration of ‘large ships 15 ailes west of the port, which

“at 07.30 hours werc stationary, but which ten minthS-laﬁér

werc observed moving westwards; the photegraphs disclosed

" 1), merchant ships of approximately 5,000 tons each stationary,

another 10 of similar sizc in motion and, in addition, 2 large

‘ships of about 10,000 ftons and 10 smaller vessels outside

Later that day a convoy of 12 merchant vessels,
ranging in 1ength from 170 to 470 feet, was photographed in
line astern on a south-westerly course five miles south-west
of Boulogne and accoupanied byA4 proboble E=boatss  On
September 12th it was noted thed th§ ﬁerohaht vessels at

Le Havre had increased from 2 on the préviou.s dey to 11, a
number which by the 17fh had risen to no less than 52 An
impressive increase had previously been observed at Antwerp

#here the nunber of, merchant vessels rose Dy 28 between

" August 31st and Scpteaber 12th and the barges by 220 to reach

a total of 625, Another indicetbion of enery activity was
4he LOO foot merchant vessel photographed alongside at the

Hook by aircraft of Nb;105 Squadron, Bowber Coimand, on the

14th and seen to be "loaded with what (were) almost certeinly

Agaih the concentration of
merchant vessels noted on Le Havre on the 17th was

accoﬁpanied by the arrival of three forpedo=boats, probebly

~ of the Wolf Class, and six motor tor nedo—boats, as well as

by a doubling of rolling stocka

By the middle of the thind week of September,
thcrcfore, the position revealed by alr-photography on the
Charnnel Coast was that the Germans Wers ready to strlko- onér

1,000 barges were concentratcd in ports butween Flushlng and’

‘ /Boulogne,
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~ Boulogne, togethor with over -600-in the port of Antwerp, while

on cither flahk substantial tonnages of merchant vessels werc
assémbied. - It was estinated by the Corbined Intclllgence
Corruttee in their rcport of Septeuber. 19th that betwesen
Delfzijl and Brest therc were asseribled some 240 merchant_‘
vesselé with 4 maximum carrying capacity of 400,000 tons
together ﬁith a potential barge capacity of 500,000 tohs;
(¢) Phase 3

Between September 19th and 22nd photographic cover

of the Chanmel Ports was incomplete, but by the 23rd there

were signs that the immediate crisis was past, and that

although the threat remained the danger was léss pressing

No doubt the main reason for the change

in the Germens' plans was their failure o secure air

supreracy over southern Englend, but the break in the weather

in the middle of the month nust also have had its effects In
their surﬁey of the evidence for invasion preparations between
June, 1940, and January, 1941, the Combined Intelligence '

Cormittee recalled that "on the 14th September the weather

deteriorated and the feeling on the 15th September was that

expeditions would be launched as scon as weather conditions
were favourable for both sea and air operations’s As the
season grew more advanced the possibility of favourdble
conditions for an expedition progressively decrcased, while
in the skies ovérhead the Battle of Britein was being pressed
to0 a conclusion which rendered the entire project obsolete at
léast without a period of elaborate preparationa

| The most striking indication of reduced tension was
the shifting of naval strength from Cherbourg to Brest: thus,
the half dozen destroyers and the single torpedo~boat
photographed in the Darse Transatlantique, Cherbourg, on the
18th were all seen to have left the port by the éOth; on the
other hand, whereas no destrqyers.werezseen at Brest on the

/17th,
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'17¢h, two had arrived by the 21st, another three by the 23rd

and a sixth and seventh by the 25ths Scoondly, the concontra-

tion of barges in the Channel Ports between Flushing ‘and

Boulogne dccreased by nearly one third,

i‘k may be tha.t-‘to ‘some extent thé dispersal was
unde_:taken as a measurc against bombings  Thus, although -
only 45 barges remained in the port of Flushing, twice as '
mény were di3persedAclose" by in the Middleburg Cenals On thc

other hand there is some evident:é that barges were being- -

definitoly dispersed, presumably to clesr the ports and for use

clsewhere: f‘or example, barges were actually photographed
passing southwvax-ds EOW‘m the Canal from Ostend in the direction
of Brugess What is sertain is that in the course of October
the mumber of barges in the five ports declined to a fi'gure
well below half of tha‘t"a't the peak periocds  The salient:
facts can best be expressed in the form of a table:-

Liast week of Last week

Sept.18th Septenber of October
Flushing 140 : 45 A - b2
Ostend 227 ' 85 55
Dunkirk 192 250 130
Calais 255 13L 110
Boulogne 250 , 177 101
Total 1004 e 3,8

p— e e

If by the end of Ooctober it had become fairly evident
thot the immediate threat of imvasion was lifted for a -season,
this was not to say that throughout the period the Germans
ccased to make aétive preparations for a project which
remained essential for winning the wars — Evidence

aocumuléted » for example, at Boulogne, Ostend and Gravelines,

that the Germans were adopting remps or gangways to ease the

loading and unloading of barges.  Again, it was noted from
successive photographs of .Ahtwerp thet they werc cxporiment-

ing with prototypes of what later becare known as !floating=

© porbs! and !Siebel=ferries!, comprising pairs of rarallel

/barges
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:"'barges of ‘equal length ,jo:.ned by dinte mnedia'be d.ecking. The

first :.nd.loa'b:.on was noted on photographs. of large soale "

(1/10 000) “taken by aircraft of Nose1il and 139 oquadrons

~ in the course of offensive operations on September 21st,

although opinions differed at the time as to the correct

inferprotation: ~at Bouber Command it was considored that

_the device might have intended to mount a winch as an

additional means for loading o*her barges, while the

Photographic Interpretafion Uit &.‘;ugges’t’;ald that they "might

be used to disembark heavy units f:rom merchant vessels.

unable to approach the shore bocause of low watcr'a

’

Photographs taken on October 15th, disclosed three pairs of

barges in the Bassin du Kattendijk at Antwerp with platforms

having superstructures of a type unlike any noticed before,

clear indication that experiments with the oraft were still

being continuede

In addition photographic réoonnaiss_ance revealed
the exfenf 'of' Germa.n preparationé for continuing and
intensifying the air war against this country, “oth in fhe
constrﬁbtion and extension of éirf‘ields and of wirelcss
faciliticse The degree cﬁ‘ en@qy- activity in these respeets
grew iamgmssiveiy moro evident with the passage of tine, as
it became. possible to compaﬁ:‘e more and more succeseive
photographs of the same sitese  Thus in a report issued on
October .1st 'it was ‘o"bs.er'vecti' that during the ‘previous two

months "wery considersable constructional activity" had

~ occurred on Dutch airficlds s including Valkenburg, Soester-

berg, Eindhoven, Gilze-—Rijen;' in addition constructional
act:.vtf_'by had at da.fferent times been noted on meny other R
Dutch a.u:‘f:.elds : imlud:mg Leecuwarden, Sch:;.pol md Ypenkurgs
Enemy a:l.rf:.eld act:.v:bty wes also no‘bei along the coastal

zone to Brittany on the West and Norway in the north.

.F.urther, the positions of many crichy wireless installations

/within®
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within the coastal zone werc no’ced; though as yet interpretation
of these was nof very faf,developed.

InAconclusioﬁ it nay be recalled that throughout
the ihvasion crisis anxiety had been expressed by the

Coribined Intelligence Cowvailttee leSt an expedition might be

. prepared in the Baltic ports beyond the range of phctographic

reconnaissances These fears were alleviated on October
29th when, using the new D type Spitfire, photographs were
secﬁmd of the ports of Sfettin, Swincmunde and Varnemuncs,
as well as part of Rostoék and several of the ports of
north=west Germanye. The results were in gencral rcassuringes
At Stettin the only naval vesscls of iuportance were the
target battleship !Zehringen' and thrce probable li-class
ninesweepers, while the merchent shippiﬁg Was sufficient %o
indicate a "fairly lively economic activity" but showed
"1ittle to suggest preparation for an overseas expedition";
moreover Swinemunde could show nothing more sinister than 21

Stickenhorn units, some armunition dwaps and Trailway activitys
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' .7._‘ OTHER JJ\IE‘ORMATION DF‘?T‘I'ED FROM PI-DJ.OG’{APHIC RECONNAISSA.NC‘*‘

Wha.le it is 'tru.e 'bha’c dur:mg the period when Britain

was most closely menaced 'by mvas:Lon, reconnaissance like -

other wak act:.v:v.ty was dom:.nated by th:Ls overriding
circumstance, :Lt is yet perm.ssﬂnle to detect mot:.ves othez-

than those narrowly oonoerned. Wi'th the problem of 1n\ras::.on.

Foremost among these was the desire to seoure the' * |

1nforma’c:.on needed to keep apen our Life~lines across the

sess S:.nce enemy ports were a oardinal objective of anti-

invasion reoonnaissance , cover of naval bases within the

v

e:us‘b:.nc range of the Photographlc Reconnaissance Unit was
in general adcquate, and the teohnical difficultics :mherent
in identifying naval units had alreacy 'been mastered within
the Limits imposed by the small scale of ‘the photographs
during the period of apprenticeship since the early spring
of 1940

The poééibiliti«.zs of “the method, but also its
grave def:.o:.eno:.es when ra.nge is restricted, can be
:Lllu.strated by cons:.derlng what was learnt of t.me Whereabou‘bs
of the largc.r um.ts of the Gt,rma.n fleet aur:.ng thJ.s pcr:.od.
of the 'battlesh:.pé,'T:.xpn.tz' rema:i..ned throughout LHld.CI‘

cons‘cruct:n.on a"b W:.Jhelmsnaven, although she was seen to

Sorties have oha.nged pos:xt:.on more than once; between September
H/221,265, .

309 j’il.li. 18th a.nd 28th she was o’bserved to have moved from her berth

P. I, U T3 in> the Bauhafen to the fidatiné dock in the Scheerhafen and.

Nossl 71,520 . _ . . .

57044610 to have returned again to her former position probably by.
Sorties the 10th and 'certainly oy the st Oobobers  !Bismarck' on

265 the other ha.nd., wh:.ch was at a more advanced stage of

P.Y':t. Ue i.R. .' preparat:.on, was scen to have moved from the Blohm and Voss
. NOS¢1§-38, "

4884520 Yard, Ha:aburg, to 1<;1e1 between Scpteriber 11th and 23rd; by

the 28th she had lc,f“b the great naval base and was not
photographed agan.n du:c‘:l.ng th:Ls period, having steamed out

of range. - Both tho Pa ttle-cru:x.syrs ! Scharnhorst‘ and

/! Gneiscnau!
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'Gneisonan!, which were to occupy the Photographic
. Reconnaissance Unit so fully"in the months to como,
« ~remained at Kiel throughouf"dhé period; though the former

- was seen tetiporarily to have left hor usual berth in the

South Floating Dock ‘for the Dockyard Wharf , Where she was
photographed'on September 23rd only to return a few days

later. - -On the other hand, only the 'Luetzow' of the

.- pocket=battleships and the 'Seydlitz' of the Hipper olass

oruisers; fitting dut at Kiel and Bremen respectively, were

located, while the !Graf Zeppelin' aircraft carrier was
last photb‘g'raphed on July 3rd at Kiela

The value of the small number of army officers
attached to theé Photographic Interpretation Unit was

reflected most obviously in the precision they were able

" “to bring to agsessments of shore activity in relation to -

possible invasion preparations, through the observation:
of rolling=-stock and railway facilities, motor-transport,
stores, and dumpss In addition, they were able to lend
authority to the interprectation as lohg remge gun
emplacements of the widespread activities revealed by
photography in the Cap Gris Nez area during the sumaers

So far as the war in the air was concerned, - the

targets provided by photographic recomnaissance at this

time were mainly concerned with the enemy's-preparations

for invasion, notably the concentrations of barges in the -

Channel ports, with naval preoocupations, such as the

presence of major navel units in bases ﬁtlxin bombing renge, .

or with aircraft on thé airfields used by the Germans in
the course of the Battle of Britein,  On the other hand,
much was learnt about airfield construction in Germany-or
German~occupied territorics, as well as about the

disposition of the German air foroe, which was of general

long-term valucs In addition, & beginning was made with
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the 1ocatiop of hazafds to offensive air operations, such
as flak and balloons, During this period, also, a number
of wircless stations were accurately plotted and a limited
amount leaxrnt of their characteristics. |

Tt should be appreciated that at this stage there
werce several factors which linited the informationlderived
from photographic rcconnaissance, The most important of
those was the preoccupation with invasion, which viftually
limited reconnaissance of oncry territory to a comparatively
shallow coastal strip. Another powerful factor.was the |
small scale at which most of the photographs were taken,
due to the smail focal lengths of lenses in combination ﬁith
high altitudes, a drawback which was only offset to a
limited extent by low-flown sorties. Thirdly, there was the
highly important fact that photographic interpreta%ion was
gtill in a comparatively early stage of devélopment and. that
the number of experts Was oo sinall to allow of the
specialisation requisitc for detailed interpretation,
espeéially at a time when the cails for immediate reports
bearing on invasion preparations were SO ingistente Some
idea of the type of infommation extracted from photographic
reconnaissance at the end of the period‘can'be had from
considering the first sortie over Stettin, flown on
October 29the In addition to detailed information
concerning shipping at Stettin, Swinemunde, Rostock,
Warnemunde, Brunsb&ttel, Swchaven, Wilhelmshaven, Imden .
and Delfzijl, the sortie threw the first light on military
and other activity in certain of the Baltic ports, yilelded
the first photographs of four‘aerodromos and threc sca~plane
bases in the same arca, located six flak batberies, two
wireless stationé, and *wo groups of oil installations, and
recorded the.éontemporary.st;te of two sets of balloon

defencess
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1. REORGANTSATTON. ’

(a) Introductory. ’

N

The rapidityfwith.which events moved in the summer of
. R .
1940 made it necessary to adapt the machinery available for
the provigion of pickographic reconnaissance vrithout giving it
the full consideration which it would noruslly have received,
Yet the onset of the crisis served one useful purpose in that
it brouzht to a head a situation which might otherwlse have
taken longer to develop. Faced with iuminent possibility o%
invasion, the Air Staff showed no hesitation in. confiding
the task of securing'phbtographic evidence of enemy prepar-
ations to the Photographic Development Unit, which during
the prgvigus six months had been nursed fram a single experi-
mental Spitfire to an organisation fitted to undertake a task
of vital responsibility.

In due course it was inevitable thal consideration
would have to be given to fit the Recomnaissance Unit for
its role, when a greatly expanded air fofco ghould take the
offensive against Germany on & large scale, a task for which
reésources were no longer adequatc after the requirements of
the Combined Intelligence Committec had boen wmet:
the oreoccupation with anti-invasion reconnaissance meant
that the necds of Bomber Comnand had generally to go un-
satisfied. Moreover, therc were other pressing requirements,
due to the entry of Italy into the war, to anxie#ies

concerning the fate of thée French fleet and overseas bases

- and to doubts on the possible attitude of Russia,

Accordingly, while the Battle of Britain was at its

~height, the planners were busy devising a schaue for organis-

ing a specialised photographic reconnaissance service of
sufficient size to meet the roquifements of all the serviceg.
Briefly, it was proposed to fqrm'a Prosographic Reconnaissance
Group to direct and supcrvise all photographic activities

/throughout
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throughout the Royal Adr Forcé, "to advisge on all notters
affecting photographic opcretions, training, cquipmeht, main-
tenance, development and inspectidn®, The proposed Group,
which for administrative purposcs was to be placed under
7
Coastal Command, was dcsigned to function as a co-ordinating
agency. Op%rationS‘Were #o be carried out by a mmber of
small specizlised Photogravivic Rééonnaissancc Unite attached Cj?
to and under the direct operational control of Bomber and
Coastal Cdmnands; the only operationzal units ~orking direct-
ly under the Group would bc a speclal strategical reconnaiss—
ance and survey flight. Information of ymuediate operational
inte;esf would be cxtracted from the photographs by smell
Interpretation Units attached to each of the Recomnaissance
Units, but a Central Interpretation Unit, working in close
touch'wifh the Intelligence branches of the threc Servicos,
would be responsible for puch detailed interpretation of the
photographs obtained by the Bomber and Coastal Command ﬁnits
as was required by the Service Ministries, as woll as dealing
with the intake from the Strategical Fliisht end geting as
general comsultant to the units wor%ing under Bomber and
Coastal Commands, It was clained for tils Group that it
would "provide for the first tide in Royal Air Force history
a form of direection and supervision of all photographic

Ve
activities", Purther, it was represented as likely that "by

ceontralising photographic reconnaissance nringipally under
one organisation, there (wrould) be enormous savings in ex-
penditure on apparatusvand economy in personnel”,

When, on October énd, 1940, the proposal to form a
Photographic Reconnaissance Group caie before a meeting at the
AMr Ministry, presided over by the Vice-Chief of Air Staff,
it met with oppositionvfrom.several quariors ahd was rejected.
The only enthusiastié support for the scheme came, as wmight

[

have been expected, from Coastal Comand, which cven suggested

N\

; /that the
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that the Group should be operational, In this event the
Group would itsclf judge the priority of tasks and allot
these to the various flights, which would be aduinistered on
a lodger basgisa, Onthe other hand the scheme was strongly
opposed by Bomber Cammand, whose rcpresentative contended
that air—photography vas an integfal part of thc work of his
comnand and that, so far from sccuring economy, the schaae
would lead to overlapping and conflict, — Although the Deputy
Director of Plans (Military Co-operation) supportcd the idea
of setting up a Strategical Recommaissance Unit, independent
of the Commands, for the purposc of acquiring intelligence,
Air Ministry spokesmen as a body were antagonistic to the
scheme. The Air Member for Supply and Organisation condenned
the proposcd Group as a hybrid, cutting "across the Whole
principle of the organisation of Commands and of the organis-
ation of the Air Ministry": agreeing that the case for
Photographic Recormaissance Ilights was made out, he thought
‘that these should be controlled by the Cormands, while to
neet the need for more specialised photography, he suggested
that a Co-ordinating Committee might be formed in the Air
Ministry on which persomnel, training and equipment should
be represcented.

The recommendations of the Conferenée, which in effect
determined the lines on which reorganisation in the metropol-
itan arca wes carried out during the winter of 1940/1, were
as follows:=

(1) A Central Interpretation Unit was essential, and

photo; raphs obtained by Bomber Camiand, as well as
those secured by the Coastal Comnand reconnaissance
units, should be referred to it.

(2) The short tem requirements of Bomber Courand

should be met by their own Recormaissance Flights,
and Damage Assessnent should coniinue to be under-

taken by the Camand's own FPhotographic Inter-

/pretation
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(3) Coastal Command should‘continuc as before with its
own reconnaissance duties "and should co~ordinate
the special requirenents regarding the invasion
threat with those of Howe Forcoé and of the Admir-
alty".

(%) A Directorate should be established in the Air
Ministry to administer photogréphy in ity applica=
tion to recommalssance,

(5) A Standing Advisory Co-ordinating Cormaittee should
be set up under the new Directorate.

In sghort, the conceﬁtion of & Photographic Reconmaissance
Group was rejected in favour of operational control by
Coastal and Bomber Commends taapered by Air Ministry co-
ordination on a ‘technical level.

(b) Photographic Recormaissance Units (Nos.l.2 and 3)

If, as we have already seen, the events of the Spring
and Surmer of 1940 enormously enlarged the arca of reconn-
aissance in western and northern Eurcpe, they also had
implications only less immediate in more distant areas.

The fate of the French fleet and the entry of Italy into
the war were two of our main preoccupations over and cbove
the invasion of our ovm shores, and both involved photo-
graphic reconnaissance, The Adiniralty, in particular, as
intimated in letters dated August 22nd and subsequently,
was vitally interested in reconmaissence of the Mediterr-
anean vorts of France, Italy and Italian North Africa, as
well as of the Dodecanese. In addition it was desired to
watch the French West African ports and, at the other
extrene, the North Russian vort of Murmonsk, Unfortunately
it proved impossible to meet these requirements, urgent
though they were, until the Battle of Britain had been
fought and won, In practice it was several months before

/adequate
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adequate stepé'could be taken to improve the ﬁosition cven
on a reduced scale. Fbr;the Mediterrancan area it ﬁas
propo;ed to strengthen the unit éf Glen Martins already
stationed ot Malte and to cstablish a N6.2 Photographic
Reconnaissgnée Unit based on Egypt; The formation of the
latter was approved bj the E.R.P. Oomﬁittee as early as
Septeanber 1 th,~bu€ in Decmﬂbor,rl940 it was still in
nrocess of formation and did not begin operations uhtil
1941, As will be shovm, the Mediterrancen ports of France
vgré firsﬁ reached ond bhotographéd fron Heston,

At home‘the nain nroblel was to arfange for Bonber
Cormand to‘obtain adéquate scrvice,  To this end it
was decided at a conference presided over by the Vice.Chief
of the Air Staff on October 2nd 190, to esteblish a
photographic reconnaissance flight within Bamber Cammend for
the primary purpose of bomb damage assessnent, Thé estab~
lishment apprbved by the Air Member for Supply and Organi-
sation on October 29th provideq for six Spiffires,x two
Wellingtons, a commanding officer, én'inteiligencc officer,
eleven pilots, photographers and appropri&te ground Crews.
Arrangenents were me'eltp-draw upon: the expefience of the
ioriginal Photographic Reébnnaissance Unit at Heston, where
aircrafi were to be modified and aircrews treined for the
speelal work on hand, In order to distinguish it from the
originel (Wo.l) Unit and from that Sanctioned in the
Autum for the Middle Bast (No,2), the new organi;atioh
was known as No.3 Photographic Recormaissance Unit,

It should be explained théf the Wellington aircraft
were those originally‘allottcd to No.l. Photographic
Réconnaissaﬁée Uhiﬂ, but lqter'transferred fron Ooastai to

Bamber Cormand as the one most concerned with the develop—

# L typc 'Ct omd 2 type ‘P
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weet of ndhd-ohetorrty, for which ther wers 'i'menibd'f o
Lhm in debruary, 1941, the question was raised vhether the
retention of these aircraft and their crews could be Just-
ified, it was sucéessfully contended by Becmber Command that
they were serving a useful purpose by éssisting the devel-
opaent of night photography, likely to prove of direct
value to th]e conduct of night bomnbing operations.,

The daylight reconnaissance was to be undertaken by
the specially modified Spitfires flying at high altitudes,
Since for the pur;ébse of assessing:bclnb denmage large scale
photographs were vitai , 1t was necessary to instal lenses
of long focel length, Initially the F.8 ceameras were
fitted with lenses of 20" focal length, but it was arranged
that these should be repleced as soon as possible by Fair-
child cemeras with ;ens;es of 24" focal length, the minimum
needed to secure the smallest scale .(1/15,000) required for
bou;b damagé assessment from a height of 30,000 feet.

When in mid-November ﬁro German telephoto lenses of 3,0"
.focal leﬁgth became available it was decided to fit one of
these to an F.8 camera for use by the Bomber Camand Flight,

No,3 Fhotographic Reconmaissance Unit was formed at

Oakington on November 16th under the adninistrative amd

- operational control of No,3 Group, Instructions for 'sor'ties

were passed in the normal manner from Command “through
Group Headquoerters, a list of targets being supplied in the

first instance s arranged in order of priority for routine

use, Films were processed at Oskington, the negatives and

two contact prints being forwarded with a minimum of delay
to Command Heéxdquarters. In order to reduce the time
between the taking of the photographs and their scrutiny
by the Command Photographiq Interpretation Section, ,it wa.s
arranged that they should be flown from Oakington to C@a.nd
Headquarters ém dropped at the meéc;age dropping point,

L /The main
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The main function of the No,1 Photographic Reconnaiss-
ance Unit cont:.nued to be an’c:L-:anasn.on reconnaissance in
oonfonu.ty with the progra.me of the Conb:Lned_ Intelligence
Cor.mlttee. The estab_Llsh 1ent of the Un:Lt renained substant-
ially unchanged except for cerc(ﬂln nodlflcatlons as rcvards
aircraft: the ’wo ‘Ielllngtons were trc.ns.fe”red to No.3
Photographic Deyelopnont Unit, and B:Len.he:t.msﬁE were su.b-x
stitued for the Hudsons for low altitude oloucl flying, the
latter being urgently heedeo for other purposes, An
important development during this period was the cha _nge in
location.,  Prevalence of fog during the vinter months, lack
of minvays and above all vulnerability to enemy attack mede
Heston undesiroble ‘for.a specio.lised unit of such great
potential importance, and e.lready during Septcmber a ﬁove
had' come under discussion. | As a result of a neeting at the
Air M:Lm.stry held on October 2nd, Coastal Command was invit-
ed to submit ‘deta.iled‘ requirements regarding accouamnodation
and early steps were taken to select a new location., It
was necessary to ohooso an airfield favourably placed for
operations throughout the “year ,> within easy reach of London
and of Coastal Command Headquarters and yet as secure as
possible‘ from air attack, After various alternatives had
been considered, it was decided to transfer the unit to
Benson, wheré its status Wos defined as.a 1oclgerv on the
station which remained in the loartlal occupation of No,12
aperatiorel Training Unit. | On Deoember ldth the Training
Flight was transferred from Hes‘con to Benson to discover any
local difficulties, and operations were timed to begin from
the new base on Dooéinber 27th. Detached fliyhts continued
to operate from Wick and St. Eval for the ‘northern and

/wesfern A

# The revised establishment deted 30/11/40 allowed for
eight Blenhein aircraft (5I.E,.3 I.R.
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western zones of metropolitan reconnaissance.

’

(c) The Centrel Interpretction Unit.

The need to keep the two units within easy reach of one

another meant that the nove of the Reconnaissance Unit from

Hes*l;,on to Benson involved also a move for the Inte_zpreta’cioh
Unit., PFollowing the bambing in the early hours of October
2nd, the matter of new accoumodation was raised at the Air

Ministry meeting later in the day, and Coastal Commend was

invited to subnit detsiled requirements. The attack on

the 17th of the month rendered the mnin building structur-
ally unsafe and only served to poin’cl the urgency of'acfion.
In practice the nove was not easily accomplished, partly
due to the need to secure prenises of adequate size within
reason of Benson and London, and partly o{'\ring to the scram-
ble for buildings at this time by several ministries, c:{vil
as well as military, A drastic increase in the pro,jectedz
esta’blishmeht ,onl-y served to canplicate negotiations in
prégz;ess. In the | event accormodation was secured at
Me&:zeﬂwn on the Marlow-Henley Toad, but it was not until
April, lst.', l%:l., that the Central Interpretation Unit, as
it ‘had'then‘become, moved into what v‘ras to remain its home
th:ro'ughou'b the war, |
.Following a conference held at Air Minis’cry on
Névember 29‘&h, 1940, the Central Interpretation Unit was
fomed on Januéry 7th, 19l;.i, s o self-contained and self-
accounting unit, ébsorbing the Photographic Interpretation
Sectioﬁ at Wembley, which had been aduministered by the Photo-
graphic Recormais.sance Unit, and the Modelling Section at
the Royal Aircraft Establislrme;lt. . For nommal administration
the unit was placed directly under Hesdquarters, Coastal
Cammand, but technical control was ves’ced in the handé of

the Assistent Chief of Air Staff (), acting through the

Tt

Deputy Directorate of Photography. | The primary function of

/the Unit

)
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-th¢ Unit was to act as'a cenf?al clearing-house to which
air-photoéraﬁhskfrom all sources should be submitted for
interpretation and from which interpretation reports SPould
be issued to the various ministries and éervice formations
concerned, The nain source of rhotographs was of course
No.l'Photographic Reconnaissanceé Unit, but it hed been
agreed -at- the Alr Ministry conference ovactober 2nd that
photographs taken by recomnaidsance units of Bamber Command
(i.e. No.3 P.R.U,) should also be referred to the Unit. g

According to the Organisation iemorandumon the setting up of

+ t¢he Central Interpretation Unit, Bomber Gomond was to retain

responsibility "for the interpretetion of photographs

taken by No,3 P.R.U,", provided that "such photographs will
e forwarded %o the C.I.U. within 24 hours for detailed
exanination for other subjects", the ﬂmplicatién being that
the Interpretation Section at Bomber Cosmand should confine
itself to bomb demage assessment. The sub-division of
functions between the'interpretation Section and the Central

Interpretation Unit vas-further defined at a conference held

at Bomber Cormand on January 28th, 1941, when it was agreed

that on photographs by'No.B F.R.U. the former should report

in detail on all damage, but only in general on mejor

. activity to the Central Interpretation Unit; ' on photographs

‘by No.l P.R.U., .on the other hand, the latter should deal
primarily With.major'activity, naking only general statements
concerning bamb damnage leaving detailed comnént under

this head to the Bomber Command Seétion. Probably this

was the best conpromise which could have been aimed at

under the circumstonces, although overlaps and consequent
scope for friction were bound to remain -until Nos, 1 and‘:

3 Photograéhic Recongéissance Units were amalgsmated in

the summer and:responsibiiity for'bambfdamage~asse$sment

was transferred to the Central Iaterpretation Unit in -

/Septenber, 1941,
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September, 1941, Mearwhile, in order to implement. the agree-

graphs teken by Nos. 1 and 3 Photographic Reconnaissance

Units. Immediate or Firgt Phase interpfetation continued

’to be carried out at the points to which the aircraft returned,
nemely, Benson, St. Eval and Wick.

In additioﬁ'to the interpretation of photographs and
the distriﬁdfion of reports to interested partics, the funce
tion of the Central Unit included the trgining of the inter-

preters needed to fill the esta \blishnent and fo provide a

.. pool, mainly for supplylng overseas unlts. This was dis-

'.")

&charged rartly by prov1d1ng an 1n1t1°1 school for the uralnlng

of officers specially selected fram civil 11fe or recruited

-from the service, and partly by the practical training of

those who had passed an 1nuuructlona1.cmuﬁe The need of
providing practlcal guidance over a perlod of several months
was proved as a matter of experience, This advanced train-
ing was not the least of the services renderéd by the Cenfral
Unit in the years that followed, |

Q The Unit was aléo entrusted with thé fask of @aintaining
a central library of air-photo,pmilis from ail sources, from

which it was cxpected to nieet demands fromumany quarters,

~ This in-turn entailed a'large photographic section, The

production of accurate plans and charts from air-photographs,
aided by the Wild stereograph and its'stéff, was another ~

o ‘ S
important function of the Uni%, Closely associated with this.

which purpose the modelling section of the Royal Aircraft
Establishment was transferred from Farnborough.

The initial establisklment of the Central Interpretation
Unit allowed for a ﬁotgl@of 1i4 individuals:of officer ;tatus,
of whom 10k were allotted to photographic.inférpretation
duties, and 117 of other ranks, making a total of 231,

~

/excluding
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excluding the projected pool of interpreters and attachaents
from the other services, It was provided that the.estab-
lisﬁnent should be nade up of W.h.,.F. in lieu of R.L.F.
personnel up to a ratio of approximately one in four:
allovence was mede for 18 W.A. L T, officers for interpret-

ation in place of a like number of R,..F. officers, and for

W6 W, AL P, othér ranks to aake up for 41 aimien, an

additional W.A.A.F. officer and 17 other ranks being pro=
vided for a&ninistrﬁtion. A further noint o be noted is
that 27 of the offiéor'posfs and 6l of the other renks trere
alloceted to civilian employces of the Aireraft Operating
Company. In praotioé the number of Ro&al iir Force inter-
preters available rauained for somc months far below estab-
lishuent, pending the treining of fiew recruits; thus.on
February 4th, 1941; fhefe were only 13 out of an established
totol of 64, The civilian interpreters together with the
full strength of W.4,AFs, however, brought tge total number
of interpretcrs at thié tine up to about half the established
strength.

The formation of the Central Intcrpretation Unit
raiscd anew the question of the status of the Aircrzft
Operating Company and its amployces, The fact that the
Interpretation Unit ses riade self-accounting and independent
of No,l Reconnaissance Unit increased the responsibility
of the Comnanding Officerto i.point at which it was desirable
that a reguldr officer should be appointed fo cormand,
This involved the renoval, or at least sup?lanting as
Comanding Officer, of Wing Comander Hamiing, Managing
Dircctor of the Alrcraft Operating Company, whose commission
was honorary. Agein, although for tie moment the male
elencnt in the body of interpreters wos predominantly made

up by employees of the Caapany, it wos evident thet, as

fraining procecded and the establislment was filled, the

Jeivilian
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civilian element would sink into mmerical insignificance.

It wag further felt by Coastal Cormand that,for reasons of

" security and discipline it wes undesirablc that employees

of the Campany sﬁould be retained in a civilian capacity.

In the outcome the decision was taken on the insistence of

the Camander—in-Chief s ‘Coastal Cormand , to replace Wing o
Commander Heimni;ng by a rcgular officer.and "co' terminate the o
contract tetween the Air Ministry and - the Aircraft Operating

Compeny,  Accordingly the Unit settled in at sledmenham under

the new Cammanding Officer (Wing Cosmander Carter O.B.E.) .

The .-ending of the contract later in April mneant that the
honbi‘ary camissions held by Wing Commander Hemning and
‘hvo: bf the fénnef executives of the Canpany were rendered
void‘.' It was also necessary to regularise the position of
the rank and file of the civilian staff, who were offered
appropriéte service ranks. Opportunity was taken in the
case of ihterpretefs %o eliminate the few who failed to came
up to requirements, but itiis fair to say that as a body
the civilian interpreters fomerly aployed by the Company
more than pulled their weight in the Unit, embodying as
they did u.niciue experience of the work,

(d) Air Ministry Control.

The functions and organisation of the Deputy Direct-

orate within the Air Staff, which it had been decided to N

set up "to direct policy and co-ordinate the activities of

the photographic service thfoughout the Royal Air Foré.e,"'

were discussed at a meeting in the Air Ministry on October

Lth, 1940, presided over by »'the Deputy Chief of Air Staff,

It was then determined that the new Deputy Directorate

should be temmed the Deputy Directoraté of Photography /™
and should operate under the AssistemtChief of Air Staff(G).

The officer appointed to fill this post was G/C F.C.V.Laws

/0.B,E.
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O,B.E.(l)whose functions &s Deputy Director were defined as:=
. . . .. B : R
(2) Direction of “*photographic policy in the service"

(b) :Co~ordinztion of the veriousn brenches dealing
with photogriyhy (D.D.Photos; E.5; R.LT;
© T, Photos; A.I.DJ). ST
Note: O0.R.4 vias incorporiicd in the Deputy
Dircctorate, '

(e¢) Represcntation of "Air Staff rcquircacnts in
specialised aircraft, cameras and photographic
cguipment for reconnaissance purposes',

(a) ;dViéo Yon the or anisation and function" of the
projected Central Interpretation Unit, and on
"requiranznts in photographic training both
perationally and technically,®

Tt will be noted that the role of the Deputy Directorate

tmo essentially to direct, co-ordinete and advise on a
technical photographic level., : After considerable discuss-
ion the meeting decided explicitly "that the Deputy
Directorate should not have a.reconnaissance responsibility."
This decision followed logically from that taken at the meet-
ing of October 2nd, at which the conception of a unified or-
ganisation was rejected, The responsibility for anti-in-
vasion reconnaissance rested squarely on Cdastal Command ,
prompted by the Combined Intelligence Committee, and was
discharged by No.l P.R.U. In donformity'with the policy
defined on October 2nd, Bomber Command, as we have seen,

organised its own reconnaissance unit (No.3 P.R.U.) As for

/other

(1) G/C Lews' expericnce of air-photography was unrivelled
and extended back to the days before the First World War,

His record included service in France, a spell as first
Carmendant of the School of Photography (Nov.l9l5-Aug,1916),
service on the Rhine, a period in the Directorate-General of
Supply and Research at Air Ministry (1919-192)), a second

and ruch longer tem as Commandant School of FPhotography
(1924-1930) , a periol in Irag, and a third spell of the Schooll
of Photography (1955), fraa which he vetired from the service
with the rank of Wing Commander., After carrying out commer—
cial alr survey, he returned to the scrvice and proceeded to
France. His experience was fully drawn upon at the fir Mristry
Conference held early in 1940, and in March of that year he
was posted to the Directorate of Operational Requirements at
Air Ministry (0.R.4), where he remained until selected as

 first Deputy Director of Photograephy in the late Autumn of
--19%0; a post in which he contimued throughout the war,
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other users, the Director of Na§a1 Operations served as a.
cheannel of eommnication thrqugh Adr Miniséry to Coastal
Command. In effect, therefore, direct Air Ministry con-
trol was confined to the technical sphere aséigned to the
Deputy Directorate of Photography.

From a technical poinE of view the system operated
well enough and.the minmutes of the meetings of the standing

(x)

Ldvisory Co-brdinating Cormittee on Photography, set up
under the chaifmanship of the Deputy Director of Photography,
reveal clearly enough the benefits which accrued. = On the
other hand, the lack of central co-ordination in the sphere
of intelligence was bound to make itsel® felt so soon as.
the inmediate and overriding pressure of invasion was
lightened. Alre;dy, at the conclusion of an Air Ministry
copference held on Novembef“29th, 1940, under the chairman-
ship of the Assistant Chief of Air Staff (G) to discuss the
re-organisation of the Fhotographic iptelligence Unit'and
the, formation of a Central Interpretation Unit, two fund-
amental questions were raised, viz.’thelnanner éf the co-
ordination of requests for photography and the duplication
of effort liable to be involved where two Photographic
Reconnaissance Units were operating under separate comands,
On the-first_point the Chairman ruled that the existing
system, whereby requests were paSsed through the Director-
ate of Naval Operations to Coastal Command should continue,
and that in the event of a clash of priorities the matter
should be decided by the Deputy Chief of Air Staff, or, if
nécessary, by the Chiefs of Staff, | On the second he stated
that the proper soiution la&vin adequate liéison between
the Commarnds, liaison which was in fact already maintained
at Coastal Command by W/C Maxwell.

/Barly

(1) e.g. lst meeting, Dec, 18th, 1940, 2nd meeting, Jan,
22nd, 1941, D.D,Photos, Conference Folder,
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Early in the new year, however, it was recognised that
sone machinery would have to be devised to co-ordinate de~
nands for photographic recormaissance, since it was clear

that the demand would always exceed the possibilities of

supply. The need for an order of priority in the execut-

ion of tasks was obvious and had in practice been exercised
by Coastal Cammand. In a memorandun dated January 27th,
1941, the Assistant Chief of Air Staff expressed the view
that priorifiés 6ught to be aésigned by thelinterdepartmenr
tal intelligence.aufhdfities, ﬁho, alonc, were in & posie-
tion to assess the reiative urgency of demandé coning from
numeroﬁs ana diveréé quarters, When approached by the
birector of Infeliiécﬁcc,.kklmhﬁstry;tthOint Intelligence

i

Cdmmitfee invited the attehdance at their bi-weekly meet-
ings of a.Staff Officef competent to 'advise from the tech-
nical and operational-foint of view" with regard to photo-
graphic recoﬁnaissance; It was intended by the Assistant
Chief of Air Staff (G) that the officer concerned should be
a rcpresentative of' the Deputy Directorate of Photography,
.Further, it waé seen to be important that demands for
vhotographic recommaissance should be filtered through an
AMr Ministry Branch staffed by officers with a knowledge of
the technical factors involved, so that the time and effort
imvolved in the attempted execution of impracticable tasks
might be saved., At the same time the Director of Intelli-
genece, Adr dindstry, oet up 2 arsll soctionCDin his Directorate
to analyse demands for photography from fhe Royal Air Force
above Command level, and from outside users, such as the
Admiralty and War Office. Tt was intended that this
section should "perform the clerical functions in

/connection

(1) EKnown as A.X.1(h) and, as from Feb.lst, 1941, as the
Fhotographic Interpretation Section. The section was abol-
ished on the formation of the Assistant Directorate of
Photographic Intelligence,(A.D.I.Fh.), in April, 1941,
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eonnection'with the proposed co-ordination and so far as
) tnle is concerned (would) be responsible to the officer
_ Hagpointed to advise the Cqmmittee."
o Meanmhile, discussion was carried to a higher level,
when the Vice~Ch1efs OL Staff at thelr 55th Meeting on
February 14th, 1941 considered a nenorandum on paotOﬂraphlc
reconnoissance from the Joint Intelligence Committee dated
February 10th, 1941, which complalned mnong.other things of
the lack of photographs of the hinterland of the European
- seaboard, from which indications of enemy invasion plans
might be obtained, a deficlency due in their submission to
the "many conflieting denands and other claims on our alr-
craft,” Onc outcone of tneir deliberations was that the
Alr Ministry was invited "to consider the amalgamation and
centralised control of the various photographic recommnaiss-
ance units,"  The main criticism of the existing organ-—
isation Was~the atsence of any central body controlling
priorities and the risk of everlapping between No,1 and
3 Photographic Reconnaissance Units. In submitting'pro—
posals for the amalgemation and centralised control of the
units concerned with photographic reconnalseance, the Assig-
~ tant Chief of Air Staff (G) detailed the mein recuirements
as s~ |
(1) "An organisation at the top for collecting all
reconraissance requirements and passing them on
to their units in an order of priority framed
snitably as operational-instructions for reconn~
‘ alssance,
(1i) A Headquarters for controlling all P,R. units
and detached flights which will receive these

instructions and allocate sorties.”

The fonncr WOuld comprlue the section already adumbrated,

whlch would settle prlorltles according to a general directive

..and issue operatlonal 1nstructlons to the Reconmaissance
Headquaruers, In order to ensure that the utmost intell-
igence;value‘was obtalned close llalson would be maintained

/with
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‘wa.th the Jo:Lnt and Combined Intelligence Committees.  The
vsectlon Would come under the Deputy Chief of Air Staff
“upon Whom vrould d._evcg_ly\_e,the re8pon31b111ty for settling,
or feferring to higher authority, any clashes that might
arise on prlorltles. The proposed 'Headq_uarters was to
""translate the 1nstructlons issued by the Air Staff

)

SeCu:Lon :mto co-ordlna’ced sorties, and allocate the tasks"
“to uhe photographlc recennalssance units., This organisa-
tion :anolved the loss by Bomber and Coastal Gommands of

- their 'pr}ve}te' Photographlc Reconnaissance Units, and it
waB con‘bempla..ted_, that when the Central Interpretation Unit,
which wa.s to be controlled by the Photographic Recomnaiss= |
ance Headquarters was installed at Marlow, it should in-
‘co.x_'_porate e section -to .assess bomb damage, an aspect of

' ;‘Lnterpx;etation_which Bomber Command had endeavoured to- re-
tain under 1ts own wing. | |
A‘It was a‘L first contemplated that the orgenisation
should be ednlinistered by Bamber Command, but it was.in--
tended to reneler it operatienally independent of any command
and subject to c0ntrol by the Air Staff, As the Deputy |
Chief of AZLI‘ Staff conmented at thb t:me(l) the effect of

;:’-"’ghese proposals would }ae %o reconcentrate the organisation
of Photographic \Reeonnaissance and so reverse the policy
’éfol_lowed since the removal.‘of W/C Cotton. There was,

' hovrevei‘, ene not unimpor'tant difference:’ -whereas previous-
‘ly the orgamsatlon had been concentrated in the hands of
one unorthodo:; 1nd1v1dual 1t was now pr0posed to control

it through a sect:yon of the Air Staff in liaison with the

; /Joint

] \
A.C.A.8,(G) Ti).......7tnis tekes us full circle., Originally P,R.U.
Folder - was the "Cotton Club" - and a law unto itself, This was
70/ K/1. unsatisfactory, so it went to Coastal Command - and was a
Mimute dated law unto Coastal Command. Then Bomber Camand naturally
25/2/41. " demanded a better share and got .a 2nd P, ‘R, U, of its own.

Now the proposal is to concentrate :Lt again, A laborious
process to rid ourselves of Cotton. = Butrvery probably
the only way! " .

s
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Jo:Lnt Intelllgence Committee. It was not specifically

stated in ‘hhe proposals under which D:Lrectorat’e in the Air —
Mln:«.stxy 'the new sectlon was to come, but from lthe manora.ndum
of‘ January 27th it would appear that it was intended by the
’ Assmtant Cha.ef of Air Staff (6) to fall within the control
{:'Eijfute to | - of the Depu’cy D:Lrectorate of Ehotogra-vhy On the other
§7>21}l.§ | - hand 1t was urf*ed by the Director of Plans that, sinée the
obJect of photograbhlc reconnaissance was to obtain intelli- ,KT‘
gbnce, «,he control of this actlvz.ty ought aather to fall
to «he Dlrector of Intell:.gencc. This .'wras, indeed, a
Cl"LlGlEll po:mt It was v:.tal that the aim of photographic
récdlgnélssance should be kept clearly in view, The provis-
1on of technlcal neans was Well net under exlutlng arrange-
ments bu‘L this was no afgument for ass:l.gnlng to the Deputy
Dlrectorate of Photography the quite dj_stlnct task of en~
suring that the aim of photogra shic reconnalssance was ade-— :
quately realised- the one task was technical, the other of
a stmctly :Lntelllgence order,
A.C.A.8. (@) ' The key decision was taken at a meetlng between the
Folder 70K/l '
Vice and Deputy Chiefs of A:Lr Staff and the Ass1stant Chief
_ of A:Lr Staff‘ (G) on March lst, When "it was acreed thet the
control of the four P.R. Units at Benson Wick, St. Eva.l
a_nd Oa.klngton, together with the C.I. U, , shoulsd.be cen-
trglis_ed in thé Air Ministty under A,C,A.S.(I)". In effect,
-therefore the views of the Direc'tor of .Plans prevailed, and the -~
ASSlstant Dlrectorate of Intell:.gence (Photographlc) was
established under the Ass:Lstant Ch:.ef' of Air Staff (I) to
co-ordinate the work of pho'tograph:.c reconnalssame arid
interpretation and to control the p!r:LorJ.t:Les of requests
= made by the various commends and defence departmer/lts. The
First Ass1stant Director was G/C P, G, Stewart. -

/IJt Col,

(1) W/C p.G.Stewart had prev1ously been in charge of the Alr
Ministry War:Room,
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Lt, Col. T.B,L, Churchill, M.C,, mentioned previously in

- this Narrative as instructor in photographic interpretation

at the School of Photography in the days of tensior in ’ghe
'Mediterranean, Was appointed A.8.0,I. rThe. role of Deputy
Director of ‘Photography (e/c F.C.,V.Laws.) was specifically
defined as that of technical advisor'_to the new Assn‘\.stan‘b
Directorate.

The anslgamation of Nos.l and 3 Photographic Reconnaiss-
ance Units was not, however, achiéved so easily and did
not in fact take effect” unt:.l June 16th, 1941, When the
amalgamation did occur, noreover, lthe conb:.ned unit was not

placed under’ the operational control of ‘the Assistant Chief

. of hir Steff(I) or the administrative control of Bomber

‘ Cor.nna_nd, ‘ _i'n's"fbead*it_.vxra_s_ "placed under the operational

end aduinistrative control of Headquarters, Coastal
Commend", The pOSl'thl’l outlined 1n the Air Council letter
comunicating this to Coastal Cormnand was that requests for

photographic intelligence from Bomber and Fighter Commands

should be made direct to Headquarters, Coastal Command,

with the proviso that the A;;sistant Director of Intelligence
(Photographic) - should be kept informed of the general
p:rogramme.: :Reciuests_frpm othér quarters, apart from the
Admiralty, which also. had direct access to Coastal Cormmend
on a silmilar understanding, were to be passed through the
Assistant Director of Intelligence, on whon rested res-
pons:.blllty for co-ordinating requests as a whole, xcept
"in a case of extreme urgency", The Assistant D:Lrector
was also responsible 'forbj"_ensurihg that the infommation
obtained is pasée_g_i,. as rapidly as possible fram the Central
Interpretation Unit to the deparﬁnent concerned,”  In this
latter cormection he waé n;a.dé the sole channel of sﬁpply '
for coiaies of recormaissﬁnce photographs,  Finally, it was
again made c] ear. tha’c "matters of general pollcy affecting
the Photographlc Reconnalssance Un:Lts" would be handled by

/the Assistant
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the Assistant Chief of Al Staff(I)., The Deputy Director

- of Photography was restricted to:

“(a). "Questions .of requirements in SPécialised aircraft,
cameras and photographic equipment for recomm-.
aissance purposes" and, |

(b) "the co-ordination and direction of Royal Air

Force photographic pOllC] fral the technlcal
aspect"

for all of which he was responsible to the Director of
i
Operational Requiremenfs.

B. Operations
(a) Introductory.

.During the six months under review photographic reconn-
aissance continued to bekdirected to defensive éurposes.
Despite the leésening‘of tension which followed the victor-
ious oﬁtcome of/ the Battle of Britéin, and the influence
of the winter season, a good proportion of the sorties
flovm during the period as a whole were to obt;in intelli-
gence for the Combined Intelligence Committeg on the pfogress
bf enemy preparations for invasion. One cdnSeqﬁence of
the dimming of their prospecfs for an immediate in#aéion was,
however, that the Gemans decided to consentrate on fhe war
at sea, hoping by this neans to déver ‘the 1ife lines with-
out which we could not for long have continued the war,

To this end ‘they decided to employ major neval units as
~gomnerce raiders, as“Well'aS'to develop air attack .on home

.- ports and air reconnaissance of shipping routes and to lay

- down a large programme of U boats for future use. It was
essential to obtain as much infommatioh as poésible about
such act1v1t1es and prepdratlons ‘not’ only for future plans,:
but also, and especlally in the case of surface commerce
raiders, for mmnedlate operational purposes. In the present
section some indicati?n will be glveﬁ of how photogfaphic
reconnaissance helped to providé this information so vital

to our survival,

/()
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:.(b)_'Soharnhorst‘ and 'Gneisenau’

‘Two ships on which the Gormans placed groat hopes were

‘the so-called 'bottle-cruiéers t Scharnhorst! and 'Gneisenau',
. specifically(designed to pursue and destroy merchant shipp-
ing and any small naroi”veséeio with which they might come
-into contacﬁ in the course of their piracy. éhe two units
kept in close COdp&NJ fron the bmne they Were photographed
in the floatlng docks at Klel on October lSth and let
1940, dowm to their passage-of the Streits of Dover on the
unhappy Pebruary 12th, 1942, Although still present in the
Floating docks at Kiel oﬁ Deoember 21st, 1940, they were
no. longer to be seen on January 9th, 1941 when the port
was cmwnletely photographed apart from Wik and Hbltenau.
A ¢lue to their whereabouts was given by a sighting on
December29th‘ of two,big.ships esoor;ed by destroyers and
_-aireraft, on a ncrthern course between Krlqtlansand (8)
,Jpnd¢8k§gop. Althouoh reported as 8" cruisers of the
YHipper! class, photographlc evidence of the dispositions
of two out of the rhree vessels of this class showed this
to be incorroct: 'Seydlita! was still fitting out at
Bremen and a second was éhotographed at Brest on Jamary
2nd, 1941, after havinﬂ been engaged by Berwick and Bon-
aventure sone. 700 niles west of Cape Flnlsterre on Christ-
mas Day, 19#0. Alnoct Coruwlnly the S1ght1ng referred to
'Scharnhorst' and ‘Gneisenau'. An excellent source
(Admiralty greding A.2) reported two large ships, believed
to be the battie—cruisers, as having passed through the
Great Beit northwan& boond on Jamary 23rd. Another source
(B.2) reported that‘both tScharnhorst' and 'Gneisenau! had
left Oslo Fjord duringlthe first week in February and had
neither repornea; nor'poséed'southﬁard sthrough the Belts up
to Pebruary 20th,

v In faot the pair had broken out.into'the North Atlantlc.

- ‘ / On March
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On March 8thL%héy-were'repor%ed by H.MLS. "Malaya" north-
east of Cape Vorde Islands at 210 37% N, 20° 20' W. steaming

at 20 knots oh a course 245°,  On March 15th end 16th they

" are known to have been operating south-esst of Newfoundland,

on the 20th they were sighted by sircraft from HM,S, "Ark
Royal! about 550 miles Wi N'W of Cape Finisterre ot 14,69

50! N, 21° 25' W, Next day they were sighted by Coastal
Commapd'éircraft nearer home, steering east at 20 knots
epprosinetely 125 niles W.8.W. of Brest.at 47° 17' N, 7°

13t W,  Photogrephic reconnaissence of the Atlantic porté
of ‘France was impracticable on March 22nd owing to the
weather. - Phofographs taken on the'23rd showed that
neither shlp was present at St, Nazaire, Lorient, La Pallice,
Le Verdon, Royan, or Pauillac, On. March 28th both were
photographed atb Brest,"Gﬁeisenau’-in Dry Dock No.9 and
1Scharnhorst! alongside the Torpedo Boat Station. Herd;‘
apart from a brief excursion to La~Pallicevby 'Scharnhorst’
between July 2lst or 22nd and 26th, they ramained for nearlj
a year, wctched intently by the Roysl Air Force. During
the period March 28th - April - 30th Brest formed the

objective of more than one third of all sorties flown by

- No, 1 Photographic Reqonnaissance.Unit,.namely of 87 sorties

out of a totsl of 233, Only one day during this period
was allowed to pass without the attenpt being made, although
during periods of 1nd1 ~rerent weather the proportion of
sorties even partially.sucéessful was low: for example
during the second week of April only 3 out of 15 attempts
yielded any photogrophs, and for the last Week'of the wonth
only 6 out 'of 27. ,

(c) U~boat Construction

In the months and,years to come the accurate forecast-
ing and assessment of German U-boat construction was to be
1 .
oneof the nost outstanding services rendered to naval

/intelligence
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intelligence by photographic reconnaissance. .It was not,
hqwever, until near the end of the period under review that
sufficient photographic cover of the main German building-
yards became available of a definition and zcale sufficient

to permit of detailed study of the methods employed in U-boat

construction. Moreover, if the methods, and above all the
: : AN o { .

rate of produétiop, were to be accurately“caiculated, it

was necessary to have‘ﬁot one but a succession of covers of
the individual yaq@s, taken if poséible at ﬁore or less

equal intervals, th until March, 1941, were photographs
aveilable in sufficient numbers and of smfficient quality to
malke feasiﬁie a reliable estimate of th? state df U-boat
building. Above all it was the large scale photographs of
Kiel taken on March 12th and iﬁth, 1941, that made a definite

interpretation possible, Oncé the appearance of U-boats

under construction had been verified at one port, it was a

comparatively simple matter to intefpret photographs of .
building-yards in other ports, even if of smaller scale or
infe;ior quality. |

The difficulty iayAin:the methods used in building the
U-boats. * The first step‘ﬁas to lay down keel plates, when
the Work resembléd_fhe initiél stage in the construction of
an M-class ninesweeper, Next, a staging or cradle,
é%parently covgred as a ruie by regularly-spaéed cross-
planks, eaéily moved to énable cranes  to Work'ét any
particular point, was erected over the hull. The cradie
was started before the hull was completed and lengthened as
it grew, When the inmer hull wés 6omplete the cradle extend-
ed beyond bow and stern. The effect of the cradle was fo

screen the U-boat hull and meke it difficult at most periods

- to detect, particularly on small scale or indifferent

photographs.  Nor did the U-boat come into the light of

day when launched from the slips, though imnediately prior

il

/to this
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to this they were sometimes exposed for a short time in the
open, While fitting out, U-boats launched from open slips
were Qonoealed by anpther cradle made at a lower level so
that the comming-tower probruded, Whether the cradles
were intended deliberately as a method of concealing U-boat
constrﬁcfion is perhaps a matter for argument, but that

this was the case was definitely the opinion formed by

' phofpgraphic interpreters. In any ecvent it added greatly

to ﬁhe problems of ‘interpretation in the initial stages,
althoﬁgh, on the other hand, once recognised for what it was,
fhe cradle, as an-easily recognisable feature; actually
assisted the accurate counting of U-boats under constructiog.
It moy be significant that at the Blohu and Voss yard ab
Hamburg, which wﬁre'covered by overhead gantries, no build=-
?ng cradles were fitted, Moreover, at certain yarxds, where
the U-boats were covered by screens built out ffom the quay=-
side, no cradles were provided for the fitting~out period,
This ;réues that the cradles really were intended as a gpec~
iés of camouflage and reflected the anxiety of the epémy
to conceal the scale of his projected U-boat attack. That
he was depri&ed of springing a surprise in the battle of
the Atlantic was due to the vigilance of the Royal Air Force.
The first detailed report on shigfbuilding in‘German
yards, based on‘air—photégraphs, was igsued in March, 1941,
It revealed compafatively slight ac%ivity in the construct-

ion of surface warships or merchant shipping, but a "vast

/
drive in submarine construction which began in the latter

half‘of 190", In poiﬁt_of fact it gave the first precise
indication ofAthe chﬁféctér of the Snitial programme of Q
U-boat construction, which was still in a comparatively
earif étage of develépmént. Sincelthe area photographed
extended:no furthef easﬁ than Stettin, the early reports
éoul& ﬁbtbbé“éssuméd td give a compiéte'picture. This

/only
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This only made nore impressive the number of U-boats seen
under construction up to mid-March, no less than 118, in-
gluding a dozen fitting-out. Particularly clear photographs
of Hamburg, taken three weeks later, made it possible to
detect a number more hulls under construction at the Blohm
and Voss yard, Henmburg, and this, combined with the laying
down of extra hulls, brought the figure up to Llik. By
September, 1941, the total had risen to 211, of which 53
were fitting-out, even though the yards at Danzig were
s5till beyond reéch.

One result of unveiling the stages in the life history
of U=boats from}keel—laying to- launching was that it was
possible to observe with some accuracy the time taken in
their construction, Already in the first report it had
been possible to estimate the period of building at eight
nonths, through analysing_tye positiqn on the ships at
Bremen revealed by photographs taken én eight occasions at
approximately monthly intervalsbetween August, 1940, and -
March, 1941, Once the mmber of U-boats under construction
and tﬂe time needed for the construction of each had been
established, it was possible to forecast with sone certainty
the probable murber of launchings for seven months or so
ahead., It only remained to establish the period needed
for fitting-out to assess accurately the monthly rein-
forceiment of the U-boat flcet. This in turn enabled the
Naval and Air Staffs to plan ahead and make arrangements to
combat the menace commensurate with its'scale at any part-
icular time, Detailed examination of photographs also made
it possible to ‘distinguish various types of U-~boat, This .
in turn meant that any change of emphasis in the building
prograrme, with its implications for future operational
policy, could early be detected, In identifying the
various types close liaison was maintained with the Naval

/Intelligence
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Intelligence Division, which en§ured that technical know-
ledge as weil as cher sources of secret information were
brought to bear on ?hé problen,

The first group of ﬁ-boats seen under construction were
a 5atch of ten snall tféiners of 250 tons wvisible at the
Deutsche Werke, Kiel, when the port was first photographed
in April, 1940, 211 of which had been launched by Deceuber
of that year. By June 29th the first 500 ton operational
U-boats were laid dowm, a type which formed approximately
three guarters of the Cerman produbtion up till September,
1941, Rather:larger U-boats (740/750 tons) formed approx—
inately a fifth of .the fotal muber completed. During the
same period only oné of the 1000/1200 tons type was produced,
although by September, 1941, twelve were seen on the slips
of the Deschunag‘Yard, Bremen. - ¢

(4) Focke-Wolf Condors

The contribution of air photography to intelligence
concerning the Gemian effort in the air continued to com=-
prise in the nain the ideﬁtification of aircraft on air-
fields in the coastal belt from the Franco~Spanish frontier

to Norway, together with observation of the state of pre-

. paredness of the airficlds thenselves, - An instance, which

may be singled out, was the identification of Focke—quf
Condors on Marignac Airfield on photographs taken on Decem—
ber. 10th, 1940,
(e) w1re1esé

During the period under review a new field of research
bearing on the air waf was opened up by photographs taken on
22nd November, 1940, which disclosed two very small gircu—
lar objects (0.4 mm on photo), the nature of which was some-
whaf éuzzling. Whilst.thcy bore éome simiiérity in size and
shape to light flak, their relativé'héarnesé to each other
énd lack of the ﬁsﬁél traék activity-ruled out this

/solution,
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-'l be.t“l:leshipl of the 'Dunkerque'! class,
presumably the 'Strasbourg!
2 obsolete battleships: 'L'Ocean'
and" 'Condorcet! - -
1 aviation transport: 'Commandant Teste!
3-8-inch and 3 6-inch cruisers o
21 Contre-torpilleurs
10 ciestroyers.
-and 2é eu'brrxarines.
In this way the Ad.\nlral ty was provided W:Lth a valuable check
on the naval umts nresent at tnc principal naval base on
the Mediterranean coast of France. In additlon dctalled
iﬁﬁerﬁnretati-ons Weref made concerning boom def‘eﬁces, battery
po-"sitiens , Seaplane baees and oll-storage a.nd refinery |
installations. | B
QOther new areas of importance were covc,red frdn W:Lck
1nclud1ng Oslo on December 9th, and Trond.hclm on Decem'ber
7th and again on the 21st of‘ the month. - B
When at length after a del'*y of many months the first
routine D—-type photographic Spitfire, carrying 14) extra |
gallens of petrol, -beemp.e_available s, 1t was put(to early
use. Its initial operational sortie flown on April 5th,
1941, was aimed at the ports from Den Helder to Kiei, butb
owing to adverse weather .conditions only localities in
Northern Holland'were photogfaphcd A aore aubltleus
sortie to Stettin, Swinemunde and Politz on April 8th was,
however, successful and on the 10th €openhagen and Malmno
Were phof:ographea for the first time, On April 14th

Sergt, W. Morgan, who had flovm the machine on its, initial

‘opera‘t':l'.'onal trip, made a record sortie for a Spitfire of 7

hours 10 mins, durlng '.which he secured photographs of Genoa
and’ Spezzia. Sergt. Morgan, who was decorated with the
D.F, M. for his feat, was c‘ompeliecl to land on his return

flight in a field near Hawkinge, Kent, with only 2 gellons

of petrol left in his tanks. On Aprii 22nd another

/notable
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‘ \notﬁblc fligzht was.made to the-Franco—Spanish frontier and on
the 26th the range of oho»o”ravhlc reconnaissance was extended
in the north by F/b Lcav1ch fljlng the same machine from.
Wick es far aficld as NaﬂSOo.

In the course of the six'months'.period some 842 sortiés
were flown, forvall but 1 of ﬁhich Spitfires were used.
The decision to replacc Hudeons by Blenheims for low cloud
sorties had been taken in the prev1ous period, but four
sorties, all unsuccessful,'xere flown by Hudson aircraft
during November, The last Hudsoh sbrtie, and the only one’
of the month, Was'fléwn from St.Eval on Decasber 1llth, when
photographs Wére obtained of Bordeauxk The first Blenheim
flown by the Ehoto5raph1c Reconnaissance Unit on operatlons
secured photograuhs of the estuary of the river Trieux on
Februa:y'lst, 1941, and the second'brought back photographs
6f Bordeaux, La Pallice and the river Gironde to the seme
station on.Maroh 26th. In April seven sorties were flown
by Blenheims, three from Wick and four from Bensom, six of
which yieldéd'photogfaphs of shipping or coastal areas.
With these insignificant exceptioné, however, sorties were
flown by the various types of Spitfire; the arned G~-type
was used for obgectlves within a limited range, of which
particularly large scale or low flown oblique photographs
were needed, and the types C, F and D for nlgh altitude sorties

" of progrcsslvely longer range.

~

The overall. plcture of operatlonal act1v1ty is most
easily conveyed in the form of a table:

P.R.U. Operations:  Novenber 1940 - April 19L1..

_.' Sorties on which
Sorties ) . photogranhs obtained Losses
Nov,1940 138 (4 Hudsong 77 5@% 1
Dec. - 98 (1 Hudson 67 1
Jan, 1941 93 71 7 Go 2 -
Feb. 134 (1 Blenheim) 82 (61%) 2
March 164 (1 Blenhein% 97 56/ 1
7 Blenheim U3 5%) 3

April 215

1

/Totals
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Totals 842 (including . 537 (av.64%), 10 (ave 142%).
5 Hudson and : .
S 9 Blenhein
sorties)

1

Tt-will be noted that approximately two-thirds of the total
mumber of sorties flown yielded photograbhs, while the loss

rate was little more than one per cent,
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- THE NIL3 .SURV"Y 1920-1922

Thc aerial photographa.c surveys of the river
Nile carried out by aircroft of the Middle Basgt Command

- ot the request of the Zgyptien gevernment dur:.ncr the years

19202 prov:.dcd. valuablc training ot-no-cost 0 the country,
the cntire cxpensc boing met by the Egyptisns., The objeots
of the.survey werc admirably sct out in the Report on the
3rd Nile scrial Photégraphic Survey rendered by the 4.0.C,

L

. “Thls aorlal swevey 1s undértaken at the roquest
of the I]rryptlan Govornment, who bcars the whole cost
thercof, and is carricd out ennually in the spring,
when thc Nilc i€ at its lowest stege. It was also
repeated in the sutumn of last ycer, for comparat:.vo
PUrPOSES,y dw:.ng the highest stage of the river. .

Thc main object of the survey is to provide the
Irrigation Department of the Public Works Ministry
with hydrological rccords of the bchaviouwr of the
Nilc with respecot to the cver=-changing sand banks,
the crosion of the river banks, and the effect of the
anmual flood on the protection works.,

. The comperison of oach annuel surwey thus cnables
. the Irrigation Departient toteke the protective
measures necossary to ensure that the irrigation of
. the countr 7, on which the prosperity of Egypt depends,
and which is.effceted wholly by corrceet pregulation of
the river barreges and the conal offtakes, is corriced
“out efficicently, specdily, ond cconomicallye.

x X . X X X

_ Another object of the surver is to provide the
. Antiguitics Departmont with ocrisl photographs of
. orcas in which cxcavation work is in progress or
cgontemplated, and as thesc arcas arc always in close
proximity.to th¢ river, this photogrephy incurs very
littlc additionol cxpensc. On acrial photogrephs, the
_outlines of ancient wells, canals and cmbankments,
now covercd by the sands of centuries, eon be traeced,
whercas from ground inspeetion no trace thercof is
v.i.siblo_....'.‘-'.v.--........."

Surveys were madc of the 618 mile strotech from

Lswan to the Dclte Barrage in the eutwm of 1920
(September 2nd to October 5th) when the Nile was et its
h.lghes’c level, the spring of 1921 at its lowest level end
again in the autumn of 1921 at "High Nilc", The spring
survey of 1922 wos extonded to the sca so as to cover both
the Rosctta end Domictta Branches, 2 total of 850 miles.
On this occasion, the 3rd Nilc icrial Photographic Survey,
the task was divided into two parts, & North Survey from
the Delta Barrsge to the sca, corried out in the normal -
coursc of work by No.208 Squedron (Bristol E‘J.gntcrs) from
its base 2t Ismeilia, and o South Survey by No.47 Squadron
D.H.9s) using os basos Luxor (Lswan to Sohag), hssuit
Sohag to Minia) end Helwan ‘(Minia to Delte Barrage). The'
swveys were made. with 6" F.L. lenses from a height of
14,000 ft,, giving & scale of 1/28,000. The cost of the
3rd Nile Survey to the Egyptisn Govermient wog £1583/13/5.
It is interesting to notc that the officer in cherge of
the South Survey was F/0 Bussey, Technical Photogrophic

JOfficer,



Officer, No.4 F.T. S., who cerly in 1940 wos co-ordineting Lir _
Minigtry phetogtephio. control es Wing-Commander Photography in i
the Dircctorate of Operatlonal hosearoh.

. _ From a tralnlng poxnt of ~iow & number of important
«lossons were lcarnt from these fllghts, qultc(apart from the
1mpotus given to stridice photography generally, . The fact thet

" the task had 'to be carried through with dcfln;te time periods

. added to the operatlonal valuc of the uralnlng.
. The maln.lessons werc as follqws.—

() Flying - (i) The alertncss of the pilot was tested
. .+ - by the bends in the river which made
it a motter of difficulty to meke sure
- of obtaining complete cover. This
difficulty was enhanced et times by
strong side winds.

(ii) From = purely survey point of view it
. brought into the limelight the
-question of tilt ond its possible
. elimination. .

(b) Technicsl (i) Exporicnce was geined in the effects
' of temperaturc on the development of
plates.

(ii) Cemcra jambs ceused by cracked pletes
led to the dovising of special rubber
sponge=-lincd cages for the transport
of loaded plate magaz1ncs over. rough :
country. :

(i1i) Entry of sand greins into the cemera
caused meny doubl¢ cxposurcs. Thisg
lcd to the proscecution of much
rescarch and the adeoption of special
precoutions and carc in maintenance,
Thus experiments were put in hand %o
perfect a system of ventiletion whereby

. sand could be climinatcd from the
fusclage, During the escent the
camera was coverced by 2 sendwproof

. bog and it was recommended that the
flex drive and the propellcer ball-

- races. should be syringed out and ro-
oiled for cach flight,
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APPENDIX TT

ROYAL ATR FORCE SCHOOL OF PHOTOGRAPHY, T RNBOROUGH

" 'Iist of Oommandants-

Nov, 1915 = Aug.1916
Aug, 1916 = Nov,1917
Nov,1917 = Nov,1920

Nov.1920 - sug,1922 -

g, 1922 = Nov, 192k
Novel92Lk - 0ct,1930
Oct. 1930 hrad Feb.l932

Feba1932 = July,1932
July 1932 w Jan,1933 -
Jan, 1933 - Oct. 1933 -

Octe1933 ~ Lug, 193k
.A.ug. 193&- bad ;;Pa.-1936
.u.PI‘c 1936 - OC't 1938
0ct.1938 = Fab,1939
Feb,1939 - July 1940

July 1940 =~ Dec.1940. -

Dece1940 -~ July 1941

July 1941 = Nov.1941
Nove 1941 ~ 19
194

2nd Lieut. F.C.V.

Taws

Lisut, C.Porri

S/Le
I

7/C.

\I/C.’

e
\f/b.
7/Ce

égi:
'S/ Lie
w/g.

7/Ce

" VI/Ca

S ’W/Co

W/C

© Major P.R.Burchall

AieRy Cooper

7.J.Y,Guilfoyle 0,B.E,, M.C.
F.C.V.Iaws O.B.E. (i/C¥ 31.12,26)
seHo S, 8teele~Perkins O, B.L.
H,M,Probyn D.S,0, '
R.H,G,Neville O,B.%E.,M,C,
P.C,V.1aws 0,B.E,

G. H, Bomman D.S.0.,M. C.,D. F. C,
II L Ta\ylor l.\.oF. Co

C.Porri

J.Silvester, (W/C. 1. 1.39)
R.CeSturgliss .
H.G.Wheeler

J.B.Barratt

J.B.Newman

AJE, Taylor

P.R.Burchall

- ® Up~graded in Lpril, 1926,

Summary of courses held at the.School of Photography up to 1938.

(i) Adrmen's oburse_}f

- The ,ba;siic. function of the school was the
training of airmen to man unit photographic seotions.

‘This training was con tinvous from the war of 1914~18,

A flight of aircraft®
for procoss:.ng by this and other coursess

(31)

t

Bovs' course .

was maintained to expose film

In order to keep pace with the expansion of the.
Royal Alr Force ‘training was instituted for boy

entrants, the first batoh (twenty) of whom arrived
in Septem'ber, 1934,

With effeot from April 1st,

1936 numbers rose, inder expansion scheme !'C' to
by the end of Jahuary, 1937, eighty=-

(i'ii)

sixty-four;
ons boys were under training and by 1938 one
: hundred and. 'bhrea.

Short oou.cse for offa.sers

Designed for of fficers who wished, while
. continuing primarily as flying ofi‘:.cers , to possess

"a working kmowledge of one or more technical

* /subjects",

% Up t111 April 1lst 193k, when it was transferred to
R.A.F; Station, Farmborough, this formed a flight of
No, 4 Ammy Co~oparation Squadron,



mmmmﬁf
76/1930

(iv]

A.M.0.

A.116/1931
A, O,

A.93/1932

)

(vi)

A.'I\Io 0.
A.L26 /1928

2.

subjects’. The couise was instituted in 1924 in
conformity with the recommendation in the Tren-
chard Memorandum_ that affer five years! service

'offloers would be required to specialise, It

lasted thiee months and was attended by an
averags of approximately.five Royal Air Force
officers, with, in addition, a few naval and
foreign officers, Officers who passed the : course
might opt to take the Long. Course or-alternas

"tlvgly return to their squadrons and supervise

their photographic seotions in addition to rou~

" tineg:flying duties. The course was discontinued,
.after 2l sessions, in 1932 in. accordance with a

change of policy in relation-to,the dutigs.and
training of General Duties Officer's 'as a.class,

:vacecording-to which it was decided td concentrate

attention on flying duties instead of "attémpting
to combine in the same individual a knowlodge of

flying.duties and of those minor technical.duties
taught in the short armament, signals and photo=

graphic tourses", 4 ‘

Warrant Officers' and Sendor N,C,0s' course,

"In accordance with the new policy it was
decided to train warrant officars, flight

-~ sergeants and sergeants of the trade of photo-
‘grapher as squadron ‘!photographic instructors! in

place of officers. The {irst sassion of the new
course, which, since the personnel concerned had
already passed through the alrman'!s course, lasted
only four weeks, began in lay, 1932,

‘NaVai Offiocers! courss -

Abolition of the short course for offloersv

- entailed separats provision for naval officers.

The oourses, which were of nine weeks' duration
and were primerily. designed to it observer
officars to take charge of fleet air ara photow-
graphic- sections on aircraft carriers, began in
September 1932.

Long Officers! coursc

The Long Cou;se, of mine months! duration,
intended for those who in the words of the
Trenchard Memorandum‘?vﬂsh to become really
expert in a particular branch”, was recrulted
from graduates of the. Short Course and was de=
signed to train officers to fill specialist photo-
graphic posts, The Tirst course began in August
192L. and by 1925 had .séttled dovm into an annual
event starting in January of each year; the last
course finished in time.for the outbreal of war,
Thé attendance, approximatcly three Royal Alr
Force officers a year, was more than sufficient .
to fill the posts available, but this was only in
accordance with the policy that periods of
specialist should bBe alternated with periods of
gencral employment, The extra strength of trained
speclalists involved in.this.policy was to prove
its. valuc when the time dame for rapid expansion.
It should be stressed that the course was scverely

/technical
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technical, and it is significant that in so far as
the application of photography was considered thig
lay exclusively in the fields of survey and Amy
Co=oparation.

(viii) Qourses for srmy officers in the military uses of
Air-photography.

The only course concerned with the ultimate
use of photographs for providing intelligence was
given by army lecturers attached to the School to
classes of army officers. Since 192L eilght courses
were held annually,

C. Courses of Instruction in Photographic Interpretation for R,A.T
Intelligence Officers, 1938~39 (S,0,P, Form 5L0):

(1) Senior Intelllgence Officers, Domber Command:

Dates Wame, Unit
is Qo Bomber Command
Q jo.1l Bomber Group
Q

1
No.2 Bowmber Group
1, Jo.4 Bomber Group

24e1,38 = 5,2,38 8/L. J.7.Colquhon

, S/L. F.S.Hodder {
S/L. L.Dalton-Morris Ii,
S/L. M.P.Ommarmey — Hed

(2; Station Intelligence Officers:

Dates  Personnel
June 1938 1 regular R A7, officer and

8 'retired officers!

Sept.1938 - 1 regular 2L.A.F, officer and
: 1o 'vetired officers! .
Jane 1939 2 squadron-leaders R. AT
4. retired colonels Indian Army and
1 flight=lieutenant R.AF. 0.

Jan=Fab, 1939 squadron-leaders R.A.F,,
'retired officers', and

'serving amy officers"

W W

Mare.1939 "8 tofficerst,
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DISTANT PHOTOGRAPHY OF ITALI&N TERRTTORTDS: .1935=1939.

‘Date Sqan| A/C. Crew Areas. photographedf ~  Remarks
Libyan coast: (S.43029/2)
Tobruk
Septe . 135 (47 Survey of Gash Form 540
‘ river, Sudan
March 136 147 Eritrean border |Form 540
betwean Umbrega
and Kassala
lay '36 . |47 1River Rahad, Sudan|Form 540
18,6.36 Tast coast of Photographs taken
Sicily: Catania {at the end of
to C.Passero the Abyssinian
) crisis of 1935/6
22,6436 South coast of and forwarded to
‘ Sicily: Iicata  |AJL by H.Q. Med.
|to C.Scarania in September
1937 for compari~
son with those
of July and
August 1937,
(S.40886/444)
Aug. 136 147 Boma Plateauw and |Foxm 540
' line overlap of
Kuron River
25.5.37 1202 (K,4196|P/0 Farrar and = |Pantellaria AM. request, To
F,B. Sgt.Otter with - cheok with
‘. vi/C. Grenfell intelligence
(. Q. Med. reports of asro—
AN : » drome construc=
© 1202 {Ke730L|F/L Bower and tion, Poor
|PWB. | o F/L Atkinson photography and
S with nagative results,
¥/L. P.Broad (8. 40886/54,
(H.Q. Med.) 204, B C and 30B)
Betweesn 3 Red Sea: Dumeirah |To vaerify revorts
3 and De. I, and neighbour- |of Italian '
7737 hood., military works,
(8.41438, 224)
Talzen from
10,500" with
F,L.1." lens,
15,7.37 202 |K,L195|F/0s Crosbie Pantellaria To check -sortie
F.B. . and ifason |of 2547376 .7 .
: Excellent photo
1confirmed air-
field construc—
tion,
(8,40886/25
and 37A).



Date

Sqgdn

A/ C

Crew

Areas photographed

Remarks

9484 37

1,10,37

16,11,37
180 11@57

3.1.38

Tule 38
21,6, 38

13u 10.38

202

B

202

202
F.B.

202
FuBe

202

F.B.

1202

T.B.

Ko 7304

K.6932

K.5932

K. 9682

X.9682
K. 9683

K. 9681,

K.69311

T/L Bower and
P/0 Burges

F/L Bower and

P/0 Burges with
£.0,C.Meds - .

A/Cdre.P,C.Maltby

F/0Os Mason and

: Ca.se

T/0 Crosbiec
and

P/0 Burges.

Sicily: Augusta
and Syracuse

Rod Sea: Dumeirah
1., and neighboui-
hood.

Pantcllaria

Libyan coast:
Tobruk Bardia,
Derna

Pantellaria

Pantellaria
Lampedusa and
Linosa

Libyan - coast:
Tobruk, Bardia,
Derna.

Request of
Naval Ce=in~
C. Med. to
covar any
concentra=-
tions of
Naval

| shipping

prior to
manocuvres
in Sicily.

(8.42860).

To improve

on thé
photographs
of 3/7.7.37
(S.#1#38,44&)
Talken from
6,000" with
F,L.14" lens

‘Taken cn out=
ward and
return
flights.

Taken on their
return journey
by alrcraft
used to convey
Inspscior
General and
his S.0. to
Alexandria,
AeMe IGQquest
prompted by
DI, I's desire
to obtain
information on
coast defences
and-the lay-
out of the
port of Tobruk.
12A),

iTo check

progress,
(S.40880,/63n)
To.check
progress,
(8,40886/644)

Photographs
obtained by
airoraft re=~
turning from
Mersa Liatruh,
where 202 Sqdn
had been bascd
during the
Munich crisis
(8. 43029 /244
27‘-¥ s 3]4':-) o




-

e

A/C

Datc Sqdn Craw Arcas photographed Remarks
5.11,38 202 |K.6931{F/0s Case and Iibyan coast: Initiated by
R, B, Tongbottom™ |Benghaszi HeQe Meds,
with compliance
Of .Lré.n‘.M.o -
[ (S.20886 /684
° 694).
9.12,38 202 |K.6931{¥/0s Harger, Pantellaria and (S. 40886 /754,
. FuB. MacCallum |coast of SW. 76L4)
and Iongbottom |{Sicily from
Marsala to
Tarranova
1842, 39 202 |K.6931|F/0s. Case and Libyan coast: At urgent
and . |F.B. Iongbottom |{Tobruk and request of .M.
2042439 | Bomba to locate cer=
tain submarines
for Admiralty.
Photographs -
taken on
Tlights to and
from Alexandria,
(Sl l{-3029/331".\.
and 35L)
ADDENDUM -~ GRELCE
31e3.39 202 |K,9682|F/L Mason and Greck seaplana Taken on a
F.B. F/0 Longbottom basos cruise Malta =
K. 9685|F/0 Harger and Athens =
F/0 Farrer with Alexandria -
S/L Oliver Mersa Matruh -
(H.Q, Med.) Malta
(841190)




APPENDIX IV

FRENCH PHOTOGRAPHY OVER GERMANY (1936~1939)

July 17th 1936
July 18th 1936
Auge. 15th 1936

May 1937

Sentember 1937

October 1937

lMay 6th 1938
May 12th 1938
July 7th 1938

September 1938
Merch 1939 .
April 21st 1939

6th 1939

- AUga

SIGMARINGEN (HEURZRG CAMP) -
FRIEDRICHSHAFEN

ROTTWEIL - WALDSHUT

MUNICH (B.M.W. factory)

(2) WYLEN - RIEINFELDEN - RIEDMATT -
SACKINGEN = LAUFENBOURG =
KL, LAUFENBURG ~ ALB = DOGERN -
WALDSHUT = KATSERSTUHL - EGLISAU

(b) ROTTWEIL - VILLINGEN -

.’ SCHWENNINGEN

WARTENBERG = GUTMADINGEN -
GEISINGEN = IMMENDINGEN =
MOHRINGEN - TUTTLINGEN -
SIGMARINGEN (HMEUBERG CAMP)

(c)

SINGEN = RADOLFZELL = CONSTANCE =
FRIEDRICHSHAFEN = LINDAU -

(a)

TRIER - BINGEN = MAINZ = WORMS -
MANNHEIM - SPEYER - LANDAU -
ZWEIBRUCKEN = SAARBRUCKEN -
SAARLOUIS

a) BANNHEIM - GERMESHEIM
b) HAMM = MAINZ

c¢) MAINZ = FRAINKFORT = HANAU
d) HaNAU - ASCHAFFENBURG =
MILTENBERGH = HEILBRONN =
ENZWETHINGEN .
GELNHAUSEN = BUDINGEILT

FREUDENSTADT - TUBINGEN - ,
REUTLINGEN = STUTTG.LRT - PFORZHEIM -
K;RLSRUHE = BISCHWEILER

LEVERKUSEYN « DUSSELDORE - DUISBURG =

WESEL ~ EMMERICH - ESCHWEILER -
DUREN - COLOGHE - LEV RKUSEN

KREFELD - DUISBURG = ESSEN™-
DORTMUND ~ Hillf - MUKSTER - RHEINE =
NORDHORN ~ HENGELOO - BOEKELOO
SAARLAUTERN

WALDSHUT - FREIBURG (in Breisgau)

S, RBRUCKEN = RECKLINGHLUSEN

RHEYDT - MUNCHEN &L./DBA.CH

Deuxiéme Bureau

dossiers

Deuxisme Bureau

dossiers
Deuxieme Bureau
dossiers

C.IoUcLib. ref.1l0.
7228

Deuxieme Bureau
dossiers

Deuxieme Bureau
dossiers

Deuxiéme Bureau
dossiers

C.I1.U.Lib, ref.
No. 7223

C.I.U.Lib, ref.No.
7222

CoIoU-Lib‘c ref.
No. 7226

CeI.U.Libs.ref.
No.?22@

C.IoUnLib. mf.
No. 7225

Deuxitme Bureau
dossiers :

Deuxidme Bureau
dossiers

Deuxiéme Bureau
dossiers

Deuxitme Bureau
dossiers
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- RJLNTVEN'S ‘FLYING I0G: 15TH FEB. 1939 = OUIBREAK OF WiR

1939

31/3

TOUSSUS

Date hircreft | Pilots - Journcy Remarks

115/2 Lockheed 124 | (M.BURGHM | SOUTH/MPTON Looal -

i (¢ - LFKR) (R.H, NIVEN

16/2 | - w ' " SOUTHLMPTON =

. | HESTON

16/2 n R,H, NIVEN | HESTON Local

17,18,19 " (F.S.COTTON| HESTON Local
22,23, & (R.H. NIVEN o
26/2 .

28/2 " " Wireless
installation
snd air test

1/3 n " HESTON - IE BOURGET

2/3 " " IE BOURGET - HESTON

L/3 " " HESTON Local

5/3 n " HESTON - YEOVIL -

' HONNINGTOL — HESTON
/3 " n HESTON = LE BOURGET
9/3 " " LE BOURGET - iESTON
14/3 3 " HESTON Local
17/3 " " HESTON ~ LE BOURGET
18/3 ik " LE BOURGET - BUC -
IE BOURGET
19/3 " " 1LE BOURGET Local
20/3 " t LE BOURGET - BUC
22/3 " " BUC - LE BOURGET
‘ - HESTON |
2L/3 w L HESTON = YHOVIL -
HESTON ’
25/3 u " HESTON = BUG =
TOUSSUS ‘1E NOBLE
25,27 " " TOUSSUS LE NOBLE Local
B 28/3 .
| 28/3 "  (M.VILIET | TOUSSUS IE MOBLE | Local
(R.H.NIVEN .
30/3 " gF.S.COTTOI TOUSSUS = NANCY - | L hrs.05 mins.
R.H, NIVEN : 4 :
30/3 " " | NANCY - TOUSSUS

‘ Local



2,

’

HESTON

' ]%Zzz Lireraft Pilots Journey i~ RGBS
1/L Lockheced 124 EB‘.S.COTTON TOUSSUS .o -- " [5 hrs, .
(@ -~ LFKR) R, H, NLIVEN S {15 mins.
/4 " n TOUSSUS = IE
, BOURGET - WHITE ,:
WALIHM -
2/l u n WHITE WAITHLM -
HESTOM
5/l " " HESTON = IE
BOURGEL =
HESTON :
7/ " n 6 hrs,
' 35 mins,
8/l " " HESTON - LE
TOUQUET - TOUSSUS
9/ " n TOUSSUS L4 hrs,
50 mins.
- 10/4 " " TOUSSUS = IE
' TOUQUET -
- HESTON
13/4 Beechoraft | R.H, NIVEN HESTON Local
(¢ - LESJ)
15/L " " HESTON - IE
TOUQUET - TOUSSUS
18/l Lockheed 124 " TOUSSUS - ORANGE
(G = AFKR) - BASTIA
20/ " " BLSTTa ~ TUNLS
21/1 " " TUNIS TLocal
22/l " " TUNIS Local
25/ I " TUNIS 5 hrs.
L0 mins.
27/L " n TUNIS - BASTIA
- TOUSSUS
27/ Beecheraft R,H, NIVEN TOUSSUS Local
- (G - LESJ)
28/k u " TOUSSUS = LE
TOUQUET ~
HESTON
- 3/5 " " HESTON Tocal
5/5 " " HESTON - WHITE
WALTTLM
HESTON
11/5 Lockheed 124 | " * SOUTHAMPTON Local
: (G «=  AFTL) o
11/5 no " SOUTHAMPION -




. . ) 3°
Date | Lircraft - Pilots ,_ - . dJourncy ~ Remerks B
12,13 and | Beechoreft | R.ENIVEN " HESTON =~ |Locel
/5 e~ 4EST) S SRS |
/5 | v S HESTON - SOUTHAMETON
- ’ ~ HESTON
20/5 o | LR | HESTON - SOUTEAMFTON.
20/5 | Lockheed 12, | " - SOUTHAMPTON - BUG
(& = LFPH) | SRR
22/5 Beechereft " HESTON - ILE BOURGET
(¢ ~ .msy) ~ IISTON
23/5 " o HESTON - CROYDON ~
. SOUTFUMPTON =
HESTON
25/5 y | ne HESTON - LE BOURGHT
- HESTON
31/5 u " HESTON - SOUTHLMPTON
: - AESTON = CARDIFF =
SOUTHAMPTON
2/6 ' " " | SOUTHAMPTON - IE
: BOURGET
TOUSSUS
3/6 S - M| TOUSSUS - BUC -
HESTON
SOUTH/METON ~ HESTON
5/6 no oo .| FESTON - SOUTH.METON
. R ~ HESTON
6/6 " w | ERSTON - SOUIHMETON
/6 Lockheed 12i. .%F.S.COT{I‘ON IESTON - MALT.
(¢ = AFTL) R.HNIVEN | . :
15/6 " n C | malmk | 3 hrs.
. 10 mins,
(N.1 hr,)
/6 - | o MLITL =  GATRO 7 hrs.
. ° : . 30 Inj.I]S- -
(W3 nrs.)
19/6 " . GLIRO = KAMRLN -
. N : LDEN ‘
20,/6 o " LDEN o 6 hrs.
: “o - |(N.2% hrs.)
20/6 e " | tomw 2 lrs.
- . ' {15 mins.
21/6 " _ Lo ADEN ~ WEMARLN
22/6 n | KLURIN - ATBARL
' -} = GLIRO o
o1, /6 n v T CATRO - MAITL
25/6 | " , " T AR = IIOIT




b,

e et

HESTON

1939 CLdiveraft U1 Pilebts . | “”J:f_:Jdurney o Remarks
Date -} : N E=atait )
2/7 Beechoraft R.H, NIVEN HESTON ~ LE BOURGET
(6 - L®mSJ) | - . - HESTON =~ IE BOURGET
3/7 " o IE BOURGET - HESTON
5/7 " " HESTON - LE BOURGET
8/7 Lockheed 124 | (F.S,COTTON | LE BOURGET - HESTON °
(G ~ LFTL) R.HNIVEN | -~ BIRMINGHM - -
L A HESTON
12/7 " "o HESTON - BRUSSELS-
HESTON
1 & D.H.90 | R.HNIVEN HESTON Local
15/7 (¢ - &Fvy) |- ' ‘
15/7 Tockhoed 124 | (¥.S.COITON | HESTON Local
(¢ - AFTL) | (R.H,NIVEN
16/7 " " HESTON - R'MSGATE
17/7 Beechcraft R, H, NIVET HESTON Local
(¢ = 4BSJT) .4
"Ry D,H. 90 " HESTON Local
(G = LFVT) '
20/7 " n HESTON ~ LE BOURGET
: ~ HESTON ‘
2277 " Beecheraft g HESTON ~ DIJON -
(¢ - LEST) GENEV:
23/7 " " GENEVA = DRASVITLE
- 24/7 " " DEAUVILLE - HESTON
26/7 .Lockhced 124 | (F.S.COTTON | HESTON - TEMPIEHOF |3 hrs.
(G = AFTL) | (R.H.NIVEN - S 50 mins,
' (.1 hr.)
27/7 " " TEMPLEHOF ~ HESTION | 3 brs.
: 55 mins.
_ (N.1 hr.)
28/7 Beechcraft R, H, NTVEN HESTON Local
(¢ ~ AESJ)
28/7 " " HESTON - BRUSSELS
- 28/7 Tockheed 124 | (F.S.COTTON | BRUSSELS ~ FRANIKFORT
: (G - AFTL) | (R.HNIVEN j‘
31/ 7 " n FRANKFORT ~ BRUBSELS
31/7° Beochcraft R.H, NIVEN BRUSSELS =~ GENZVL.
: (¢ = AESJT). P
1/8 " " GENEV.. - IE BOURGET
. ~ DIZPFE ~ LE -
TOUQUET - HESTON
2/8 " t . HESTON - FORD -

8
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1939

Ro H. NIVEI‘I

Data Aircraft Pilots Journcy ‘Remarks
5/8 . Lockheed 124 (F.S.COTTON HESTON - - LEMEVE -
(G = LFIL) (R H, NIVEN HESTON ’
6/8 Becchoreft R.H, NIVEN HESTON - LE TOUQUET
' - LA FAYETTE - LYON
7/8 " "  LYON - DINARD.
8/8 " " DIN/RD ~ LE TOUQUET
~ HESTON
13/8 Lockheed (¥.8.COTTON HESTON - 'ENDIRINCE!| 6 hrs.
(¢ - LFTL) (R.H.NIVEN 10 mins.
(N.2 hrs. ).
13/8 " " HESTON = LI TOUQUET
~ FESTON
17/8 " " HESTON - BERLIN 3 hrs,
4O mins.
(N.1 hr,) .
19/8 " " BERLIN - HESTON 3 hrs,
25 mins,
(N.1 hr,
30 mins. )
19/8 " R.H, NIVEN HESTON =~ WHITE
' WiLTHAM - HESTON
22/8 " F.3.COTTON HESTON = BERLIN 3 hrs.
' R H.NIVEN 30 mins.
(N.1 hr,
15 mins.)
21,/8 u " BERLIN - HESTON '3 hrs,
: 55 mins.
(Noz hrs.)
26/8 " " HESTON "= PARIS =
: DINARD = HESTON
27/8 " " 6 hrs.
15 mins.
(N.3 hrs.)
28/8 Beechoraft R.H.NIVEN 6 hrs.
(G = AEST)
29/8 Lockheed gF.S.COTTON 7 hrs,
: (G = AFTL)




LPPENDIX VI,

FRINCIPAL MOVEMENTS OF SeI.S. aIRCRLET (FEB-A&G. 1939)

15th Feb.

Feb/March

25th March
= 30th March
= 1st April
E 7th April

% 9%h April

4%th April

15th April -

x18th/27th April

28th April

11th May
20th Moy
#14th/25th June

, 1th July
%26th/27th July
A3128‘ch/31 st July
* ‘ 13th Aug,.
=17th/19th Aug.
22nd/24th Auge
= 27th Aug.
x 28£h Aug,

= 29th Aug.

FROM R, H.. NIVEN'S FLYING WING.

The original Lodkhecd XITA (G-iFKR) takon on a local
flight from Southarpton. :

During the rest of February and throughout Merch the

Lockheed was worked in by a number of local flights,
including brief trips to Lc Bourget and Bucs

The Lockheed was {lown to Toussus-le=Noble via Buc,

The first operational use of the Lockheed was the flight
of 4 hrs. 05 nins, fron Toussus, ending up at Nancy.

A second flight ~ 5 hrs, 15 mins, in duration - was nade
fron Toussus on Lpril 1st, the Lockheed returning to
White Waltham via Le Bourgct..

A Flight of 6 hrs, 35 mins,., presuncbly fron Heston.

Another of L hrs, 50 nins, from Toussus,

A Beecheraft (G-iE8J) flown locally from Heston by
Niven,

Flown to Toussus, also by Niven,

The Lockheed XITA (G-AFKR) carried out Tunisian
reconaigssance snd returned to Toussus, Handed to
French '

Niven flew the Becchoraft back to Heston. )

Second Lockheed (G-AFTL) flown from Southarpton to
Heston, S

A third Lodkheed (G=iFPH) flowm from Southampton to
- Buce Handed to French?

The second Lockheed (G-AFTL) .carried out Mediterrancan -
Red Sea sorties.

D.H,90 (G=AFVJ) teken on looal flight from Heston.

Tockheed (G=iFTL) =  Berlin ond return,

Lockheed to Frankfurt and back..

Lockheed - Heston to ‘Endurance'! = 6 hrs, 10 mins,
Lockheed to Berlin and back,

Lockheed. to Beriin and back |

Lodtheed " 6 urs, 15 mins,
Beecheraf't Wilhemshaven -6 hrs,

Lockheed 7 hrse



" APPENDIX VII.

S. I.S. PHOTOGRAPHY OVER GERMANY : PRE-TAR.

March 30th Lockheed 124 |F.S,COTTON | KREFELD - HAMBORN = GLAD-
BACH = autobahn to HANE! ~
MUNSTER = Dutch frontier
crossed near VRLDON ~
WINTERSWIJK =~ GROINLOO - :
GOOR -~ crossing German Ce La UsLibarefs
frontier east of HILERICH |Nos 7224

April dst , " oo NANCY = FREIBURC -
and 7th NEUSTADT =~ SCHYENNINGEN =
- . SCHAFFHAUSIIN .
April 9th " L ! ETTLINGEN = DURLACH -

. HEIDLEBURG - MANITETI -
. LUDVIGSHAFEN - HEIDLEBURG =-
ERERBLCH ~ HEPPENHETY -,

LANNHE D -~ NEUSTADD - Ce I, U.Liberef.
PIRI/ISE'S -~ BITSCH No. 576k
August 12th/ | Lockheed 124 " | JAVER 2/D =~ WANGIROOG

13th (GmAFTL)

August 28th | Beechcraft R.N.NIVEN | WILHFLISHAVEN and
' (G=AFSJ) SCHILLIC ROADS

August 29th | Lockheed 124 |F.S.COTTON | - ditto
- : (G=AFTL) Re H, NIVEN
(co-pilot)




APPENDIX VIIT

MEDITERRANEAN AND EAST AFRICAN SORTIES FOR S,I,.S: JUNE, 1939,
i Departure s e ! Return
Date | base _/}reas photographed ' hase
13/6/39 | HESTON (movement) 1 uatma
15/6/39 | MALTA Eastern Sicily: COMISO A/D MALTA
. AUGUSTL port '
16/6/39 | MALTA Dodecaneses Leros: fortifications at
PLRIENL
Naval and S,P.B.
base at IEPIDA
BAY
Rhodes: MARITSA &/D
- New A/D nr,
LINDOS KATTAVIA
&/D.
19/6/39| CAIRO Ttalian E.Afrioa; MASSAWA port end 4/Ds KAMARAN
20/6/39 | KAMARIN (movement) LTEN
ADEN Samaliland: RAS HiFUN, oil plpe Lline | ADEN
. fram jetty to camp .
BLNDAR KLSSIM A/D
ATEN LSSIB KAMARAN
H.NISH and JABAL ZUQALR
Islands
SHUMM/. and DAHLAK Islands
KIMARAN (movement) CATRO
24,/6/39| CAIRO Cyrenaicas TOBRUK port and £/D MALTA
DERN:. port and ./D
B.RCE town and 4/D
BENINA .4/D and dump near
BENGHAZI port and A/D
25/6/39| MALTL (movement) TOUSSIEU




| Lo

35,— 3§
|
|
|
B DERMA AERCDAOME .
' 5. BARCT Towm AND AEROONOLE.
E. VERT LARGE DUMP NEAR BEM
F BEHINA AERODROME
i BowcAs: HARBOOR
| ;
i PHOTOGRAPHIC COVER OF
2g| | PARTS OF 2
| SICILY {
AND OF THE
ITALIAN EMPIRE
OBTAINED FOR S.1.S. BETWEEN
. JUNE 1574 ano JUNE 2474 (939
26 i —==-<—===—COURSE OF AIRCRAFT, 7 S
L=5 AREAS PHOTOGRAPHED ; H
i: A‘lmk__-.._.
' | ITALIAN EAST AFRICA
. . ! MASSAWA | AND DAHLAK .
! 19:6:39 | AND 21:6:39,
'..._ 4 :w "‘mumf
14 = £ | 5 FOATINCATIONS Gn DAHAR g
A /i> | L”F-rh .....
/.-" | M| |Ir "\.\ ‘ | IT,
/ ) 1 - =
(| 4 \ |
i ' L) ; %
6 | - _1_ Vi N\ ! HE:\ L T RAS HAFUN )
o 5 " [ 20° 25 30° i a5 50"
i crrwee : ; - |

Map No. 185 Compiisd o drownat 4.58.8.1



APPENDTY TX

POSTINGS OF SPEGIALISTS PHOTOGRAPHIC O1TFICERS TO_STATHS OF
COMMANDS 4MD GROUPS = 1921 to SEPTEIBER 3rd 1939

WETROPOLITAI 4T FORCE
COASTAL LREA

Jan, 21 1932:

F/L Ernest Drudge
Tebe26 1934:

S/L F.R,Wynne MM, B.E.
Auge.l 1934

S/L C.Porri

CQ.LSTALL COMMAND

Mar, 14 1936;
- 8/L #.3.Purdin
Oct,28 1938:

S/L L,R. Collins

NO,17 TRLINING GROUP
(CO4LST..L)

July 29 1937:
7/0 /i E.LWorster
(Commissioned '
photography officer)

QVERSELS LR FORCES
MIDDIE EAST

Nov,29 1921:

F/L, C.Porri
Dac,17 1921

F/0 G.lembourns
Sept.28 1928

7/L 20.HL11
Mar.4 1932:

S/L G, Y. Tyrell M,C.
NOV.13“1936;

s/L G,H,Russell D,F,C. -

Mar.l 1939
3/L F.G.Cator

WESSEX BOMBING AREA

Jan,26 1933
/L JuB.Barrett

CENTRAL ARTA
Oct.10 1933:

F/L J.B. Barrett
., until NNov.9 1935
WESTERN [REA

Jan,11l 1934
F/L S.J.Smetham -
BOMBER COMILAND

July, 1L 1536:
S/L S.J.Smetham

- NO,6 (AUXTLILRY) GROUP

‘Dac, 25 1936:

F/0. F,C.Crowdy

(Commissioned photo—

graphy officer)
until Deo.1938

TRAQ

- Fabek 1922:
P/L, E.Drudge M.B.E.

Dec,1 1922:
/0 W.Bourne

- Peb,23 1923:
F/L M,L.Taylor L.F.C,

Sept.18 1924

F/L E.H.James M. C,

FGb.Z? 1925:
1. G.Crowe M.C.
Sept,21 1926:

F/L W,A.C.Horgan M,C,

Jan.29 1929:
* 8/L C.Porri
Jan, 17 1931:

S/L 0.W.de Putron

Oota L 1932:

. F/L, H,V,Pendavis

Oct.10 193k

TRAINING COMMAND

Nov.13 1937:
S/L R.W,Hill

NO,23 TRAINING GR0UP
(TRAINING COMMAND)
April 1937
S/L R,WL,Hill
Jan,3 1938:
F/0 W,F, Childs
(Commissioned
photography officer)

NO.22 ARMY CO~OPER..TICN
GROUP

July 14 1936:

S/L H.V.Pendavis D.S.0,
Jan,26 1939:

S/L D.G. Keddie

R BAST

Dec.26 1936;

F/L R.C. Field
Feb,12 1938:

S/L L.Barle
Oot,22 1938:

F/L C.G.R. Lewis

4

S/L W,A.C.Morgan 1LC. .

Nov.9 1935:
S/L L.B.Duggan
Oct,b 1937: ‘

S/Le JeB.Barrett



x.PPENDI_}_C_ﬁ

Note:

Information from: ' R
Daily Narrative Bomber. Operatlons (II H/35) .

Reconnaissance Flights (II H/74)
Bomber' Command Form 540 (Appendix _L)
C.I,U., ILibrary -

Numbsexr
Date Squad: of Task Rasults
siroraft ‘
1939
Sept, 3rd {139 1 Iocation of German . | Photos TIILHEIMSHA
' Naval Foroe SCHIILIG RDS (20,0001)
Sept, 5th|139 1 ditto U/S (weather)
Sept.16th [139 1 Verification -of Camera froze, but success-
' report of large - .. | ful infra-red phot.
concentrations of syLT (22,0001)
) enemy a/c :
Septe19th [139 2 To ascertain Only partial suocess,
' normality of road due to weather, Phot,
and rail movement DRIERWAIDE ./F.
in N,W. Germany
| Sept.20th {139 2 ditto Chased and attacked by
‘ | enemy a/c. Results in-
1 conclusive due to cloud.
Phot, MEPFEN (autobahn) .
and DIEPHOIZ ./F (20,0001);
a1so WITDESHAUSEN (15,0001).
Sept.21st 2 ditto 50 low oblique phot.
ghowed no unusual movement
Sept, 25th [107 3 ditto* I'ne a/c attacked and hit,
but both returned.
Phot, BIELEFEID (7,000');
SOLDE, MiRSBURG, MUNSTER,
GU’EERSIOL{ RHEDJL, SCdWEm
TSERIOHN, FREIENOHL
(22,000‘5.
Sept.27th | 82 5 Specified airfields | N.W. Germany: 17 out of
1in N,W, and W. 18 airficlds phot.
Germany W, Germany: 5 out of 10
alrflelds phot.
| Lieire Tire gver Rhlneland
|
Sept.28th 107 | 2 ditto Both a/c lost.
_ P .
Oct, lst 3 Airfields in N.¥. .- | One a/c lost.
Gexmany " | One returned home when
' ‘attacked by 3 Me.l09s, its
guns having frozen. The
third obtained phot. of
airfields = HOY., CEIIE,
J&SCHED.L‘: ROTTENBURG. fuedis
fire encountered from two
‘destroyers in SCHILLIG
‘ROADS and also from 8 miles

gast of HOVi.

% f1s0 of RUHR balloon barrage between KiMEN and HOLTEN.



Numbexr R
Date Squad: - of - Tagk - Result
| _#}_iroraf*b
Oct.13th 2 Objectives -in RUHR | One a/c lost.
| The other returned with
good photos, having been
twice attacked by iMe.l09s
| one hear WUPPERTAL and
one near COBILEWTZ, and
fired at by A.4A, near
' TRIER and in ‘the Rhine
Valley near COLOGNE and
| - COBLENTZ,
‘Oct, 30th | 139 6 Airfields and Sea~ | Ons a/c lost,
: plane bases in N.W.| One sortie U/8,
Germany} also Four a/cibrought back'
|shipping in photos, all taken
gstuaries between 3/4,000',
| including HARBURG.
Nov.1lth | 114 3 HELIGOILAND to - Two a/c lost,

: detect possible Third failed to sight
naval concentra~ | HELIGOLAND., Phot. two
tion. small s'hips.

Nov,17th 4 HELIGOLAND and Three a/c secured phot,
WITHEIMSHAVEN to | WIIHEIMSHAVEN (20,000!).
"|check possible One a/0 phote
naval ooncentra=- | HELIGOLAND (20,000'),
tions :
Nov,25th | 107 L N,W, Gexman ports: | No photos, of
BRUNNSBY TTEL BRUMISBUTTEL or
WIIHELMSHAVEN, WITHELMSHAVEN,
CUXHAVEN and CUXHLVEN phot, failed,
HELIGOLAID., apart from one show:.ng
two trawlers, -
‘ Three phot. HELLGOIAND
Dec.2th | 82 2 WILHEIMSHAVEN {u/s (weather)
Dec,27th| 107 2 WIIHEIMSHAVEN One a/c lost,
One phot, WIIHELMSHAVEN -
failures due to iceing
of camera; also success-
ful phot, five. trawlers
towlng paravanes,
Dec, 31st |( 21 1 BORKUM, NORDERNEY |Photos. U/S,
82 1 SYLT Recce, abandoned, due to
lack of cloud cover,
1940
Jan, 2nd L WILIHEIMSHAVEN

Phot, WITHELMSHAVEN

)



APPENDIX XT

STRATEGICAL PHOTOGRAPIIC RECONMVATSSANCE BY DAY,

COMPONENT, TRANCH, TO END OF JANUARY, 1940

NQ. 70 WING (Bomber Reconnaissance Blenheims), ATR COMPONENT

No, of
| Date -sorties‘ Results
NO., 18 SQUADRON | Nov, 6th 2 1 successful
1 result not recorded
7th 3 3 results not recorded
16th 1 1 successful (c,50 photos.)
23rd 1 1 u/s (camera failure)
' Nov, = 1 1 successful (c.25 photos.)
Jan. 3rd 2 1 lost (P.0,V.)
1 successful (85 photos,)
Total 10 (b successful
sorties L rasulis not recorded
2 u/s
Losses 1 on photographic sorties
-2 on incidental flights (Wov,9th (crew
— safe); Dec.27th (fatal)).
3
§0,57 SQUADRON | Nov, 6th 3 1 lost (crew killed)
1 successful: 6 photos Siegfried Line
1 successful: L4 photos Siegfried Iine
7th 3 1 lost (P,0.W.)
2 u/s
16%h 1 1 lost (P.O.W.)
Dac, 3rd 1 1 u/s (cameras froze )
21s% 1 1 successful: 120 photos Siegfried Line
22nd 1 1 successful: 50 photos Siegfried Line
Jan, 10th 2 1 successful: 125 photos, N.W. Germany
1 successful: Lb photos. N.W. Germany
Total 12 (6 'successful: 451 photos.
sorties (6 u/s
losses 3 on photographic sorties
2. on incidental flights (Nov,16th and -
. 23rd; ‘both fatal)
o,
SULMARY
Total 10 successful
sorties: 22 L results not recorded
(8 u/s
| Total ' _
losses: 8 ). on sorties (3 P.0.W.; 1 fatal)

). on incidental flights (3 fatal).



SEeRET © o  APPENDIX XIT

- August, 1939,

PHOTOGRAPHIC FECONNAISSANCE OF TNZMY TERRITORY IN WAR
MEMORANDUI BY ¥/0. 1L, V.LANGBOTTQI)

GENERAT:

: _ . Alr reoonnaissance of enemy territory in war may be broadly = -
divided into two types; reconnaissance of the immediate vicinity of the
front lines of the opposing forces, and reconnaissance of all other parts
of the enemy's territory behind the lines, Near the front lines '
reconnalissance will probably be made possible by the maintenance of local
air superiority, Inemy A.A. guns may be temporarily partly put out of
action by gunfire or bombing, and the remainder risked for short periods,
or they may be avoided by keeping at a distance from them, and taking -
oblique photographs with long focus lenses from considerabls heights,.

From -behind the enemy lines both strategical and tactical information will
be required about important areas, which may extend to any distance into
the enemy territory, and will include aocurate informatlon on ths results
of night bombing raids, which obviously cannot be obtained by the taking .
of photographs from the raiding aircraft, as would be done in day railds,

Reconnaissance airoraft endsavouring to obtain this information
run all the risks that raiding bomber aircraft run. It is not possible
to have air superiority over ‘enemy territory. The A,A. guns cannot be
silenced by bombardment. Important areas, which are the ones over which it

will be necessary to fly, will probably be defended by glaborate Tixed

defences, in addition to the mobile ones., The recommaissance aircraft will
be over enemy territory for a considerable time - certainly long enough

for the defensive fighter organisation to he brought into operation, and
even if they get to their objeotives they may still be intercepted and
destroyed on the return Journey., Furthermore, heavy bombers are well armed,
and move in large numbers in formation, giving good protection against
fighter attack, which would not be an economical method of reconnaissance.
Also, bombers which have got to their target and dropped their bombs have
still achieved their main objeot even if they are shot down on the refurn
trip, whilst the reconnalssance aircraft must get back with his information
in order to achieve his objeot at all, as to use his radio would only be to
increase his own chances of interception and destruction, and in any case
his most valuable information would be in the form of photographs, which are
the only really reliable and worth-while form of recommaissance in this

type of work. . S - '

Clearly, ﬁhérefore, this type of recomnaissance musﬁ.be dope in
such a manner as to avoid the enemy fighters and A.A,.defences as. completely
ag possible, The bgst method of doing this appears to be the use of a

-single small machine, relying ‘solely on-its #pead, climb, and’ ceiling to.

avoid destrucfion, A machine such as a single seater fighter could fly high

enough to be well above ballcon barrages ané A.A. fire, and could rely on’

sheer speed and height to get away from the onemy fighters, It would have
no use for its armament or radio, and these¢ could be removed, . to provide

oxtra aveilable wcight for more fuel, in order to get the necessary range,
which a fighter docs not nomally have., As most fighters have a very good
teke off, due to their great reserve of angine power, they oould be

. considerably overloaded, for this_purpose,-with furthgr fuel, giving even

greater rangg.

Tn clear weather the aircraft would fly at a great height all ~
the time it was over cnemy territory, and would be too high to be heard or
seon with the unaided car or.eye. If detected by sound locators it would
sti11 bo out of range of -the guns, and with its great speed and advantage
of height it could almost certainly elude fighters coming up to interocept

(]
/it
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it from the ground, particularly as it would be a very small machine,
painted in the marmer’ which wowld: reduce.its visibility against the sky
as much as possible, In cloudy weathér it would fly in or above ‘the
cloud, if possible only emerging below for long enough to take the photo-
graphs required, intermittently, not giving the waiting gunners below time
to open effective fire, and certainly not giving fighters any opening or
opportunity to approach it. -

Equipment

Aircraft:
, The fastest of the fightars in service at present is the 'Spitfire!
and as speed is one of the most important characteristies it will be '
assumed. that the Spitfire will be used. . ' I

The weights for the Spitfire I, with Merlin IL engine, and V.P.
alrscrew are as follows:= ' : .

Tare weight = 4598 1bs,

Service load 658 "

84 gals, fuel 630 "

0il ' 4. "
Total - 5935 1bs -

Tifiiwf'About 450 1bs of the Seryice load (in the form of guns, _
ammunition etc.) can be dispensed with., The welght to be added consists
of extra tanks, fuel and cameras, and will be approximately as below: -

Dave weight (including extra tanks, 14650 1bs,
Serwice load (pilot, cameras, etc. 268
0il . , ' - 60 "
240 gals, fuel : ‘ 1880 "

Total: . 6858 1bs. -

oo " This represents an increase of 923 lbs, (about 15%) over the
all-up weight as a fighter. : '

" With the 240 gals. of fuel, allowing 20 gals, for wérming,
takewoff, and extra used on climb, the range is 1500 miles (1200 miles
. safe) at 300 mph., or 1800'mil§s-zlhoo miles safo) at 250 mph,

. . Allowing one hour flying at Tull throttle (367 mph) the range
is reduced to 1270 miles (1000 miles safe) if the rest of trip is flown
at 300 mphs, or to 1450 miles (1150 miles.safe) if the rest of the trip
is flowm at 250 mph, A -

| " YWith two hours Ilying at 320 mphy, the range is reduced to
1380 miles (1100 miles mafe) doing the rest at 300 mph,, or to 1520 miles
(1200 miles safe) doing the rest at 250 mph. - '

Starting with 6858 lbs. all-up weight the service ceiling should
be about 30000 f£t,, so the aircraft could climb to, say, 25000 ft, cver
friendly territory, and then gradually climb to about 30000 ft. over a
considerable period. After about two -hours flying including teke-off and
climb, sbout 100 gals,, i.e., 800 lbs,, of fual would haVe been used, and
the service ceiling should be about 34000 ft., so that it should be easy to
maintain 30000 ft. for the rest of the .trip, During the later stages.of the
trip, if necessary, the machine could climb to over 35000 ft,- .

3
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NOTE: These figurgsiare for 15000 ft. (except -the top speed 6?u367; which is

for 18500 ft.) but are all for the Spitfire with Merlin IT engines In practice

it is proposed that the Merlin XX with the two speed supercharger, or the

s Mer'lin RM2M . with 100 octane fuel and two speed superchargér should be used,

either of: which would give a better performance at a greater height, and a very

' .considerably ‘:increased ceiling. Also, the machine itself -could probably be

c}eaned_up slightly,-asfthg special high speed Spitfire has' beens’ However, the
figures given above are the -only ones available now, so they will be used for
the present, on the assymption that they could be improved in practice.

As a good deal of flying may be done over the sea,tit would be an
advantage if parts.of the aireraft, such as sections of the wings, could be made
watertight, and jettison valves fittéd on'the tanks, which dould be used for

extra bouyancy, in the:event.of a forced landing in the seas

Eguigment

Cameras, eic: : o

Owing to limitations of space and weight availablé the standard R;A.F;
P24 camera cannot conveniently be useda :

Becauselbf the great height from which the photographs will ndnmally

. be taken it is necessary to use lenses of quite long focal length in order to

get the resultant prints on.s scale which #ill be sufficiently large to be
useful. - Generally:speaking, the scale of the print should not be smaller .than
about 3 inches to one mile, or 1/21120. To get the scale of print from :
30000' with the F24 camera it would be necessary to use 8" lenses, and in order
to cover a sufficiently wide band on the ground it would be necessary to use
threec cameras - one Vertical, and the other two inclined to either side, with a
slight overlap with the centre ones ..Obviously, thres F2k cafieras, with the
necessary motors and controls, would be far-too heavy and would take up too
much space in a very smell machine such as the Spitfire, and would probably
entail ‘cutting too'large a hole in the bottom of the stressed skin fuselages

It is suggested therefore, that 3 Leitz Leica 250 cameras be used.
These cameras hold a length of 35 mme cine film long encugh for 250 exposures,
size 24 mme by 36 mm. As the lenses are computed and made.for a circle of
confusion of 1/800 inch, the negatives can be. enlarged 8 times without visible
loss of defiriition, as- opposed to the maximum of 2% timés for the F24 negatives.

'If the 5 cm. F 2 .lenses were used, from 30000 fti, thé scale of the 8 times

enlarged print would be 1/22500 for the centre camerd. The two other cameras
would be inclined 33% degrees from the 'vertical to either side, giving 6
degrees overlap with the.centre camera, and the same scale as the centre one
on the inside edges of the print, decreasing slightly outwards from this edge
(as they would be steep oblique views)s The three cameras.would cover a band
15 miles wide from 30000 ft. They would all be driven from one gear box, on a
similar principle to the F 24 gear box, and one F24 motor, controlled by a
Type 35 automatic eléctrical controls The Type 35 control would be set in a
suitable position near the pilot, and the cameras, gear box, and motor in the
position in the bottom of the fuselage selected as being the best from the
point of view of space, accessibility, and convenience ‘for cutting a hole in -
the fuselage for the lenses. This hole would be covered by a sliding panel
controlled by the pilot, and would only be opened whed the photographs were
being taken, in order to exclude dirt, oil, eic. from the lenses as far as
possibles - Tt would only have to be a small hole, andiwould be unlikely to
require much stiffening around it. : »

7fWithﬁa:66% fore ana‘after'qverlap the 250 exposures would cover a
band of 15 miles wide and 280 miles long ffom 30000 ft.,:and would run for

* 55 minutes continuously. at 300 mphe From 20000 fte¢ “the 250 exposures would

/ cover
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cover a band 10 miles wide and 190 miles long, rumning for 38 minutes con-
tinuously at 300 mphe This would be ample for the requirements of a gingle
~ flight, so that no reloading of -the cameras would be réquired - an essential
' point,. as they would be ineccessible to the pilots - o '

' The large apperture of F-2 would permit the use of a medium speed
-pan £ilm (1bout 27 Scheiner) with @ very fine grain, and red filters, such as
" the I1ford Tri-colour Red . filter, known in.thé ReA.Fs as the Type 5 filters
This filter should give .ample haze penetration frem 30000 ft. or mores L
very good'lens hood would be essential, as there would be at times a con-
- siderable amouxit of strong ¢xtraneous light from below, particularly when
' there was any cloud lower taan the aircrafte . '

The films would be developed with the usual cine’ apparatus, in a
guod very fine grain developer, preferably a paraphenylenediamine developer,
with a hardening stop bath, and an acid hardening fixere Before any prints
- were taken off %he film should be treated with some form of seratch proofinge
8 times enlargements could be made with a proper 35 mm enlarger at least as
quickly as contact prints with a standard F 24 contact printer from a F 24
Tilme ' ' el

Camouflage

As all armament is being removed, and, to avoid detection or inter-
ception, the machine is relying on its 'speed, climb, and ceiling; and on its
small size, every effort should be made to meke it as difficult to see as
‘possibles It is assumed that the question of it being seen fram above will
not arise, as it whould always be above its opponents, except whén it is
necegsary to fl1y lower ‘because of cloud, when escape in the ‘clouds will be
possibles ' R ; ' : s :

Probably the best. camouflage would be to paint the entire machine
a very pale blue, with a dull surface, to avoid reflectionss An alternative
would be parts in the pale blie, and parts in a pale cream, with dull
surface, or part pale blue and part pale green. - Cow e T

A There must be no bright metal parts at all, so that the only part
of the aircraft from which there could be a reflection would be the wind-
shield and the Perspex cockpit covering. - e ’

Experiments eould be made with the machine painted various colours,
end flying:at a height such that it was just visible from the ground, to
+ determine the best colour scheme. During the experiments the machine should
also bé observed Toam another machine in the air, from about 5.00 fte lower,

and from'various distantess '
Experiments might be made with.a redesigned exhaust system on the
ehgine, with a view to reducing the engine noise. - s T -

Tactics

' The aircraft will normally leave on its flight from the nearest suit-
able serodrome to the objectives. . The fuel taken on will be such that it will
give a safe margin, allowing for periods of full throttle flying, and some
zig-zagging, but no more, so, thet the weight will always: be kept as low as

. possible, to give the best possible climb: and ceilinge.

_In clear weather the aircraft should ¢linb to'at least 25000 fte
beforé approaching enemy territory, and preferably 30000 ft. -In‘any case,
30000 fte should be reached as soon as possible, and once reached should be
helds TIn the later stages of the trip it will‘probably be pcossible to fly
considerably higher, and at all.times the greatest height consistent with a
good high cruising.speed shquld.be useds . .. ST R

/ At
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M these heights, there should be no danger from any A.Ae fire at all.
The Germans claim that their 8.8 cm. gun is effective up to about 25000 fte
This gun is the normal German heavy AsAe armament, and has been well tried in
the Spanish war, where it proved quite effective. Batteries of them will be
found near all important objectivess But at 25000 ft. the effectiveness of .
any hLele gun against a small aircraft flying at speeds in the region of
300 mphs is doubtful. It would be invisible to the naked eye, and, owing to
the varying winds over the great difference in height, sound locators would
tend to be inaecurate, as also would height finders, and the shell fuzes.
The length of time between the aircraft being detected or coming into range of
the guns and passing out of range again would be very siaall indeed. No one
gun would be able to fire more than three shota during that times The German
1045 cme gun, used for fixed A«A. dciences sround important areas, and perhaps
as mobile guns in some csses, would- ﬁrobmbly reach higher than the 8.8 cm. gun,
but would, of course; be subject to 'the same inaccuracies at great heightse
In general, 25000 f%. should be out of bffectIVb Al fire for an aircraft
flying at speeds near or above 300 mph., and’ provide rno real danger for such a
machines 30000 ft. should be out of range, anl even if +the 10.5 ame guns
could actually reach that height, the chance of being hit would be negligibles

The. German experiments at kite and balloon barrage are not believed
to have réesulted as yet in anything over 160000 ft., so they wonld not
constitute any danger on a clear day when it was possible to fly high.

Over enemy territory a slightly zig-zag course should be flown, -
with fairly long legs, to confusc anyone who might be endeavouring to plot -
the track, and to make interception more difficult. The return trip should
not normally be made by the sere rJute as was used to get to the ObeCthGo

The German Uollcy for flghter aircraft is believed to be to keep '
them on the ground until a warning is received of the approach of hostile air-
craft, and not to operate fighter patrols. .

Even if fighter patrols were up, they would not be as high as 30000
fte, but would be at a more suitable height to intercept bomber aircraft,
such as about 20000 ft., and a small, suitably painted, high speed aircraft,
about 10000 ft., higher, would have to pass very close to be noticeds If
noticed, he could not be ‘caught unless the enemy fighters had at least as
goocd a celllng and a considerably higher speed, ~s they would have to climb
while pursuing, thus reducing their speed. #ven a fighter at the same helght
would have to have a reasonable margin of sveed to catch up in level flight,
and if his ceiling was not so- good as the recomnaissance machine he could be
avoided by climbing.

If the machine was detected by .sound locators or other method, and
an attempt made to plot his track and intercept him, it would be necessary,
for the interception to have any chance of success, for his height to be
computed fairly accurately, for his *rack to be accurately known, and also
his speed, all of which are unlikely, particularly as he would be zig-zagging
on a large scale. Also, the fighters would have to have climbed to at least the
the same height as the reconnsissance machine by the time they were due to
intercept, and would even then have to be considerably faster than their

quarrye

Of the German fighters at present known to be in service, eweén the
fastest of them, the Messerschmidt 109, series E. 1., could not:catch the |
modificd Spitfires. The only German fighter which is probably faster than 1t
would be the Messerschmidt 112 U, which is a new machine, probably not yet in
service., But the Spitfire, cleaned up, without armament, and with the Rolls
Royce RM2M engine with two speed supercharger and 100 octane fuel, conld
probably equal or better the speed of the Me 112 U, particularly at great
heights, and would almost certainly hcve a beticr ceilinge

/ Reconnaissance
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: Reconnaissance of an area such ng the Ruhr would be a compara-
tively simple-matter, as the distance travelled over enemy territory

would be small. In the case of places .such as Bremen, Hamburg, and Kiel,
the machine conld fly from somewhere in Norfolk, keeping over the sea %o
just off the coast ncar these places, and would then have only a short
distance to go over enemy territory. The same applics to Heligoland and the.
adjacent islandse ' ' : ’ '

For a distant objective, such as Berlin, the machine would fly
over the sea to a point just south of Heligoland, and then turn towards
Berlin. The total distance would be considerably -greater than going in a
nore or less straight line, but it would give the minimun time over hostile
territory, and whilst over the sca the machine could be flown at its nost
economical speed and height, climbing to about 30000 ft. before crossing the
const line. -

) When there is cloud in the region of the objective the tactics
employed will have to be arranged to suit the particulasr type and amount of
cloude 'In the case of high cloud, above about 18000 ft., ie.es cirrus,
cirro-stratus, cirro-cumulus, high alto-stratus, and high alto-cumulus, if
it is below about 30000 ft., the aircraft should fly mainly above it whilst
over enemy territory, only descending below when necessary for navigational
purposes and to take photographs, and then only for the shortest possible
timee In the case of cloud below 18000 ft., if it is less than about 4/10,
 the photographs can probably be taken without desceuding below them, in
which case the tactics will be as given aboves If it is more than about
4/10 it will be necessary to descend below them to get the photographse This
entails danger of running into balloon or kite barrages over important arease
For such areas it will have to be decided at the time whether the importance

of the information required warrants taking the risks of probable barragese.
" If it does, the machine will have to endeavour to get through the barrages,
if they existe. Tn this case, and in the case wherc the machine is forced to
go low in regions where there are unlikely to be barrages, every possible
advantage should be taken of the .cloud as a means of concealments ¥Tor a
large part of the trip it should be possible to fly over the cloud, which
- will be an advantage, as thick clouds tend to blanket the sound locatorses

If chased by fighters above the cloud the mnchine can retire into
the cloud, keeping on its course, and flying near the top of the cloud layer,
to get the maximum amount of cloud between it end the sound locatorse When
descending below the cloud for navigational purposes an arca should be
selected, if possible, which is likely to be free from fA.l. gunse When
descent below the clouds h-s to be made below about 25000 fte in an area
which is likely to be defended, as will probably be the case when the
photographs are being taken, it should be done at a very high speed, and if
Mehe fire is openad an irregular zig-zag course should be steerede

There will obwiously be conditions of low cloud, such as low
stratus and nimbo-stratus, under which it would be impracticable to attempt
the reconnaissance at all, but these conditions would be unlikely to last for
any very long period without a breake In general, it will hardly be worth
while from the photographic point of view below about 5000 fte

A Owing to the large amount of cloud flying which might be done,
it would probably be well worth while to f£it the machine with some form
of de-icing equipmente

One of the problems to be considered is thnt of navigation. In
such 2 small machine the facilities for accurate navigation are few. The
first essential is that the pilot should be a qualified navigatore He should
have had ample practice at high altitude navigation in a swmall fast machine,
and he should be able to fly accurately by instruments for long periodss

-
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- It would obviously bgka great advantage if t-.e pilot knew the
country over which he had to fly. Therefore, initially at any rate, the pilots
should be taken from those who had been doing certain photographic reconnais-

- sances of foreign territory in pesce times

Accurate forecasts of the upper winds would be a most important factor.

In clear weather, or when there was only high’cloud, the navigation
should be quite straightforward. JIn cases where theré was medium or low cloud,
the navigation would have to be done entirely by the mets forecasts of’ the
upper winds, and from such checks on track and ground speed as could be
obtained either through gaps in the clouds if they were not 10/10, or by
descendinf below them for short periodss The pilots sho:ld be given ample
opportunity to practice this type of navigation, keeping the descents below
cloud down to the minirume :

Possible Future Developments

-Adrcraft:

There is a new fighter, ‘of which the prototype has been made, which
would be an improvement ‘on the Spitfire. This is- the Westland "Whirland", with
two Rolls Royce Peregrine engines, which has a top speed between 370 mphe . The
weights as a fighter are as follows:= ce

 Tare weight : 6776 1bs.
- Qervice load . 952 1bs. -
140 gals. fuel 1092 1bs.
0il 85 1bs.
8905 1bs. N

. U
. ) IR

- - r———

Offfhis,}abéut 650 1bs. of the}serviqe 16éd, in the form of guns,
ammunition, etc., could be dispensed with. It is suggested that the weights
should then be made up as follows:-

Tare wte (with extra tanks) - 6850 1bsa
Service load (including pilot, /

cameras, etcs) 360 1bse
0il . . 100 1bse.
LO8 galss fuel 3182 1bs.

10492 1bs.

This is an increase of 1587 lbss, ises about 174%, over the weight as
a fighters - ' '

Allowing 30 gals of fuel for warming, take—~off etc., the range would be
1800 miles (1400 miles safe) at 300 mph., or 2150 miles (1700 miles safe) at
250 mphe :

With one hour at full threttle (say 380 mph.), Hhe range would be
reduced to 1480 miles (1200 miles safe) doing the rest of the trip at 300 mph.,
or to 1700 miles (140 miles safe), doing the rest of the trip at 250 mph.

With more powerful engines, and two speed superchargers, the perfor-
mance of this aircraft co:ld probably be considerably improveda

Except for the added safety given when flying over the sea, i% is very
doubtful whether two engines are any advantage for this type of works If one
engine were to fail whilst over enemy territory the greatly reduced speed and
ceiling, combined with the zbsence of armament, would make the machine an easy
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prey for the hostile fighters and A.Ae gunse. The ideal scems to be a single
engined machine, of the single scater fighter type, with a %wo specd super-
charger engine of about 1700 to 1800 maxs B.HePs I% would have a top speed
* of 450 mphe, & ceiling of L0O0OQ ft,, and a range of 1500 miles safe at

350 mphs If a machine were to be désigned end built specially- for this
“work it should be quite pogsible to get this performence, if a suitable en-
gine were availables o T g .

Future Developments

Camerase

Although the use of the Leica 250 cameras may be expected to
give excellent results, it is not the ideal arrangements Considerable
research ig needed to find the best apparatus for the work, and the best
compromise. bétween scale and.area covered. A suitable arrangement might be
to use three cameras; with film 2% inches square, and 4 inch lensess It
" might be possible to combine these in one unit. From 30000 ft. they would -.

cover a band 12 miles wide, and, if the lenses could be made with a circle
of confusion of about 1/800 inch, the resultant 8 %imes enlargements, which,

would be possible, would have a scale of about41/11200, which is about 5%
inches %o one miles The 2% inch film couwld be -used in lengths wp to, say,
200 exposures or 250 exposures, which would be -ample for all the require-
ments of a single flight. ‘ ‘ o

‘There are also further improvements which might be made, such as
the taking of both panchromatic film and infra~-red simultaneously, or
- possibly colourjand pan or infra-red togethers

, (Sgd) 1M.F. LONGBO-TGH. F/O.

August, 1939. e

H
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APPENDIX XITI

RE-ORT OF HESTQE.FLIGHT RECONNAISSANCE. 12/10/39

SECRET

HESTON FLIGHT

Reconnaissance of Ostend and
7ecbrugge, 42/10/39

At 1600 hours on 12/10/39 the aircraft was about L miles off Ostend
at a height of 18.000 feet. Photographs were taken with a 20 inch camera, and
%he mouth of ;the harbour was carefully exanined with binocularss. No sign of
boom defences was seehe '

The sircraft flew stréight alongs the coast to Zeebrugge, which was
reached at 1610 hourse Photographs were taken, and examination with binoculars
revealed no sign of boom defencese

About 8 miles off Flushing the aircraft turned back, a few photographs
being taken of Flushing whilst turninge '

The return was made at 18,000 ft. at about 3 miles from the coast at
zeebrugge, closing to about 1 mile off the coast at Ostends Further photo-
graphs were teken, and visual observation checkcd the previous impression that
there were no boom defences. '

There was considerable cloud, extending up to about 16,000 feet, and
advantage was taken of this to conceal the aircraft from the ground, as far as
possible. : '

The machine was not fired on, and no other aircraft were sech.

v Wing Commanders
' 0sCs Heston Flighte
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MEMORANDUM BY F.S. COITON. 24/9/39.

HESTON FLIGHT

Future Requirements for Photographic' Aircraft

i1st Stage: Long Range:

..
2,
3

. 5

5
6.

Adreraft must be small, to reduce visibility, and well camouflaged
against skye

Top speed of at least 370 mapeh. attained at a aeight of 18.000 0"
20,000 feets R L

Range of at least 1,200 niles safe at a cruising speed of 300 mspehe,
including half &n hour at full.throttle.

Service celllng of 30,000 feet clicbing stralght up from full load
take-off, rising to 35 000 feet with decrease of load through fuel
consumption.

At least one 5 inch F.24 camera with automatic electrical control.

No armament. Reliance is olaced on speed, climb, ceiling, and invis-
ibility of aircraft, to escape attacks

Short Range:

As above, except thnt range of safe 500 to 600 miles inly is required,
for photography immediately behind front lines.

2nd Stage: Long Range:

1e

2

3

L.

5e

Aireraft must be small, to reduce visibility, and well camouflaged
against sky, and nay be single or two seaters

Pilotts v151b111ty towards the ground, 1nned1ately downwards, and
ahead, must be good.

Top speed. in the region of 450 me.pehe, attained at a height of about
25,000 feet, but engine nmust have a two speed supercharger, so that
hlgh speed is also available lower down.

Range of 1,500 miles safe at 300 mepehs, including half an hour at .
full throttle.

Service ceiling of at least 34,000 feet, climbing straight up from
full load take-off.

At least 2 Fe24 cameras, with automatic electrical controle

No armements Reliance is placed on speed, climb, celllng, end in-
visibility of aircraft, to escape attack.

/ Short Range:
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Short Range:

As aboVe;'Buﬁnrénge need only be 500 to 600 miles safe, for photo—
graphy Immsdiately behind front lines, and general short range

works
In principle, the machine should always be slightly faster than the -~
fastest fighters in uses.- This should elw ys be possible, ns the machine S

may always be & simplified and cleaned=-up form of the fighters. The-
uge of turbo~guperchargers should make possible the desired»performancea

(Sgd) F. SIDNEY COTTON..

21/10/39.
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SPECTIAL SU’RV'EY FLIGHT, FRANCE: Nove5th 1939 -~ Jans10th 1940

SCHEDULE OF SUCCESSFUL SORTIIES

Note:

Cameras of P,L,5" used in each case

Spitfire Ne3071, Ilark I, Type A

!

Date Sortie DPilot Base Principal Plying | Flying
ref'; points covered tie height
22411439 | HAA/000 | /L TLONGBOTTOM | COULOMMIEPS | RLSENBORN~EUPEN- |1 hr. 33,000t
(refuelling | SPA LO .nins
at BAR LR
DUC)
21412439 | HAA/001 | F/L NIVEN NANCY TRABEN-TRARBACH= {1 hra 3 4000"
L TRIER-S AARBRUCKEN| 25 mins
SAARLAUTH
21412439 | HLA/002 | F/L LONGBOTTOM | " TIER 1 hre 31 to
, A 15 mins | 32,000!
!
22412439 | HA4/003 | F/L LONGBOTTOH " s ACHEN~PRUI 1 hr, 32,000!
- : {30 mins
224126 39 | HAL/O0L | ¥/L NIVEN i SAAREGUEMINES= " |1 hre 32,000 -
‘ SAARBRUCKEN 10 mins
29412439 | HAA/005 | /L LONGBOTTOM | " AACHEN=COLOGINE~ |1 hre 3. ,000!
: JULICH 50 mins
1¢ 1640 | HAL/006 | F/L NIVEN " KAISERSLAUTERN {1 hre 32,000
20 mins -
20 1440 | HAL/007 | F/L TONGBOTTOM | " JACHEN (34 oute |1 hre | 34,0001
: skirts) = L5 mins
DUSSELDOIT~-
VIERSTEN
2s 1440 | HAA/O08 | F/L NIVEN " | KAISERSLAUTERN~ |1 hr, | 32 to
MAINZ-WIESBDEN- | 35 mins | 33,000'
BAD KREUZNACH
. : 1
104 1440 | HA4/009 | F/L LONGBOTIOM { " ROTGEN-DIEKIRCH |1 hre 3l , 000!

130 ains
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LPEENDTY XVI,

HIGH /ITTTUDE FLYING:  GiRE OF THE BODY

(Report submitted by Flight Lieutenant R.H, Niven of the
Special Survey Flight, France, to the Officer Commanding,
No,2 Camouflage Unit, Heston, Dated 25,12,39),

Besides the general features which are well known, such
as good reflexes and good physical condition, the following features
are also recommendsd,

Eat a small breakfast in the morning, followed if possible
by a good bowel movement, this being necessary to allow as much
food as possible to pass out of the stomach, If the flight is %o
be made after lunch it is advised that one should not have any lunch
whatever except possibly a bar of chooolate and do not drink very
much of any liquid,

Lt great heights it has been found that the stomach is
inclined to distend or at least to give the impression that it is
distended and although not in any way dangerous, it is very
uncomfortable and causes considerable wind,

Gaseous drinks are also very much inclined to give one

the same feeling as too ruch food or liquid,

It has been noticed that after an hour or so at groat .
heights .that when you come down you are subject to dull aches in the
head behind the ears and when you have been down for an hour or
more a feeling of drowsiness creeps over you and you are unable to
shake 1t off all day, this is more apparent when you have been
flying over 32,000 feet for some time,



FHETENDIX XVIT

CONDENSMTION TRIuLS T, HIGF uLTITUDJ

(Report submitted by F/Lt.m.V;Longbotton of the Spe01a1
Survey Flight, France, to the Officer Command;ng, No.2
o Gamouflage Unlt Heston.- Dated 25,12, 39, ) :

T It has been found that, at ‘high altltude over about 8000 metres
(27, OOO'), under certain: condltlons, aircraft -in flight leave behind them
a dense white trail of condensation. In its most merked form this

ﬂircondensatlon, starting fiom the engine exhausts, forms a dense white trail

behind the aircraft, which rapldly spreads t0 a band many times the width .

of the alrcraft, stretchlng across the sky like a long wisp of well

marked cirrus cloud. From ‘the ground this trail appears to coime to a
point, sharply defined, at the exact position of the alrcraft, so that,
-although the machine 1tse1f may not be visible, every movement it makes o
, every turn and zig-zag === is easily visible to the naked eye of. an -
observer on the ground, and may be very accurately plotted enabllng accurate,
o hefire to be: opened, Llthough the machine itself may not ‘be visible,
the L. gunners! problem is thus rather more simple than if it were clearly
visible. The accuracy Of Jieie fire possible under these circumstances may
.. be judged from the fact that, on 21.12,39,. whilst the Spltflre of this

Unit was in the vicinity of Waxweiler (to the N.N.W. of Trier) at a height
of about 9700 metres (32,000!') and was leaving a very pronounced
condensation trail, of some 20- t6 30 shots fired at it, the average €rror
was about a 4 mile to 7 mile in alrectlon, and about ?OO feet .in height, but
some shots were rauch nearer, one being almost exact for- helght and about
50 yards abead of the machine,  (This shot was certalnly acoldental, as the
machine had commenced to zig-zag at the tlne) :

' In addltlon, of course, It is very easy for ensny flghter
alreraft to meké an interception, even though.the attacked aircraft itself
is not visible to them, as they know it is.exactly at the end of the trail
of condensation and they can follow every n0veﬁent 1t nakes.

Up to now, on the occasions when the condensation hes been
experienced, it has only been above about 8000 metres (27 OOO'), so that
if one descends to about this. altitude it may be avoided. However, in
the case of the aircraft of this Unit, it is highly undesirable to make a
descent to that height over enémy territory, owing to- the chances of
encountering enemy fighters,. . . -'These could almost certw;nly be outdistanced
if seen in time, but in a small single seater one might not always see an
enemy making a cunning approach to attack at 2 height were his performance
has not been badly 1npa1red by the falllng o.f of power, climb, speed, etc.

- hn exanlnatlon of eneny alr act1v1ty reports in the V101n1ty of the

Front between Strasbourg and Luxembourg and over France near the Front,
shows the follow1ng facts about the helghts at whlch enemy aircraft fly.

LS regards enemy flghters, on the 21st ond 22nd of Decemoer, two
cloudless days over the whole aréa, they were reported lergely at heights .
_in the vicinity of 4000 metres (13, 000') and 7000 metres (23,5001), but
some were reported at Heights up to 8000 netres (27, 000 Ne

On theé: seme: two, days, enemy reconnaissance aircraft, in
particular Do,17's, were’ frequchtly reported, atf. _heights of 7500 netres and
8000 metres and one Was reported at 9000 metres (30,0001').

. _iwhe fire has been encountered up to 10,000 metres (33,000'), but
When tne condensation trail has been v1s1ble.

-

The Spltflre of this Unit has bcen flown ‘at helghts in the region
" qf 10,000 umetres (33,000') on several occaslons, and one one occasion at
10 800 metres (,3 500') without the formation of the condensation trail,

- /although
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élthough, particularly when climbing, at heights;overfébqut’BOOO met?es, there
nearly always oppears to be wisps of condgnsation passing down the sides of
the fuselage from the exhousts. ' : o '

. The dates on which flights have been made over Western Germany at
heights over 9000 metres (30,000') without formation of condensation trails
Wwere the 20th and 22nd of Noverber, and the 7th of December.  There have been-
three days on which the trails have been particularly noticeable, namely, the
20th, 21st and 22nd of Deceutber, These occasions will now be examined in
detail, ’ :

. In the afternoon of the 20th Decerber, the Spitfire of ‘this Unit
was Tlying at 900 metres in the area approximately Metz = Trier = Saarbrucken,
At this Height . a pronounced condensation trail wes left,  On closing the
throttle considerably and-descending, the trail ceased at about 8700
metres (29,000').

In the morning of the 2lst the machine was flying in the area
approx, letz = Trier - Saarbrucken, at a height of about 9000 metres (30,000!').
4 dense trail was left, which ceased et about 8300 metres on closing the
throttle partly and descending, : :

In the afternoon of the 21st the machine was flying to the north of
Trier. . dense condensation trail was left, and the enemy f.... opened fire,
On descending partly throttled back the trail almost ceased at sbout 8500
?etres. ) On the climb the trail had begun to form at about 8200 metres
27,5001%), ' ~ , :

4sbout midday on the 22nd the machine flew north from the Luxerbourg
frontier near Sierck to iachen, and returned to just west of Sierck at about
- 9700 metres (32,000')° ~ 8light wisps of condensation appeared to be passing
along the sides of the fuselage from the exhausts, but, .on seversl ‘occasions,
a carolete turn of the machine revealed no sien of ‘condensation trails .

However, in the afternoon of the same day, the machine was at
9300 metres (31,000') in the vicinity of Saarbrucken, and wes leaving a
pronounced trail of condensation.  Aek. fire wos opened, On descending
the trail ceased at sbout 8700 metres (29,000'),

On the afternoon of the 2lst two aircraft appeared over Nancy in
- formation. The aircraft themselves were not visible to the naked eyey but
the two trails left no doubt as to their exact position. They circled for
some minutes at a great height, and every turn and manoeuvre was clearly
visible fram the ground, The trails persisted for between one and two
hours, strongly resembling lines of cirrus clouds,

" The French Met. Officer at Essey aerodrome was consulted as to the
possible reasons for the phenomenon. . He advanced the opinion that the upper
air, above about 8000 metres, was very humid, and that, owing to this and to
the very low temperatures at those heights, the passage of an aircraft, with
the repidly expanding geses from the exhausts, caused sudden condensations

. to form in its .Wa'keﬂoooc'“oo‘o_o‘eoooo-eo.naiOo.lou'.

# The rather lengthy meteorological ekﬁiénation which ocbupieé the rest
of this report is omitted. It may be found in 4.C.ilS.(Q) folder 70G/2.

. T .
R o LR ‘
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APPENDIX XVITI

- Directorate of Intelligenge

. Har Instwuction b5,

(s,lgzs) -

PhotoﬁﬁéphidxReconnéiésahoe

L . I% has been observed thet when photographic

reconnaissarices have been carried out, the resulting.
photographs arc often of such a small scale that in

- many casecs they have negligible interpretation valucs

2, 1t appears that this is due ‘to the fact that
the instructions contained in ..P,1633 paragraph 17,
and ..,P,1176 chapter XV, are not being adhered to and
possibly to the lack of some guidance to indicate the
most sultable scale for certain subjects,

3 It is realised that a variety of factors may
affect the teking of photographs to a certain scalse,
and it may be necessary to effect a compramise, but as
far as is possible the instructions contained in the
abovementioned Lir Publications are to be adhered to
and the scals of photographs required broadly stated
as large, medium or small and in the case of the last
mentioned, it is most desirable that they should not
be smaller thon 1/25,000, When it is known thab
weather conditions over the objective may make it
impossible  to decide the height at which photographs
should be taken beforec the recomnaissance starts, then
Unit Commanders when maoking detailed orders should
bear in mind that when more than one camera is carried,
it will be better to fit lenses of varying focal
length in order to ensure securing something of

value, o

Lo . Ls o guide, a list of subjects is given
below showing the most suitable scale for interpretation
purposes at which the photographs should be takens:~

Large Scale
1/6,000 to  Battery positions, },G, posts, air lines,
1/10,000 - cable‘trenches and all small tactical

detail,

Medium Scele

1/10,000 to Road and rail movement detail of aerodromes

1/14,000 and location of aircraft at dispersal points
in woods ete. Small industrial works,
Location of transformer stations and the
like, Detailed layout of industrial
works, ports, shipping, identity of ships.
Lssessment of damage to targets.
Location of ammunition and supply dumps,

Small Scale i
1/14,000 to New rood and rail construction, General

- 1/20,000 layout of aerodromes and detection of

° londing grounds, . Location of large |
industrial works, Location of ammunition
depots and stores,

Under rcasonably.good. weather conditions this scale
could be reduced to small scale,
/5



5e - - @ -Regerding the figures given obove for large
‘scale, it is pointed out that there are limits to the
usefulness of thik gcale as, with & ground speed of
200 m,p.he a 60% overlop cannot be obteined at scales
- larger than 1/9,000: although individuzl photographs
canbe taken at 1/3,000, '

(Sed) "K.C. BUSSs

: - . S fir Commodore
- 6/12/39s ‘ ' ~ Director of Intelligence

hE

T



APPENDIX XIi.

WAR TISTRUCTION M0.8.

- (Note:= -, This instruction cancels W.I. No« 5
previously issued which should be;deStroyed) o o

Distribufion and Interpretation of Air Photographse

Tt is- essential that the results of photographic reconnaissances
should reach those concerned as guickly as possible, but at the same tim