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L.  SITRING 1943 - ATGUST 1943

i, Introduction

8., The Decline of‘ the German Air Forqe

, The decline in the fortunes of Germany which set in :
during the last months of 1942 was nowhere more olearly
displayed than in the air, In the three years prior to the
war the German Air Force had been perhaps the nost important -
single military factor in Burope. Instructed and un:.nstruoted
were alike impressed by its notent:.al striking power which to |
no small extent explained the success of German policy. Nor did
war deflate 1'bs reputation. The first two years demonstrated.

that the force was well trained and well equipped. It was

'oertainly checked in the August and September of 1940; but

~during the- following winter and spring the night attack of

Britain continued; and in the Mediterranean the same efficiency

"as nad marked the earlier campaigns in Poland, Scandinavia and

Western Burope was displayed in the Bolkans.and Cretc.

" However, this. turn Qh the part of G-erm's.ny first to
the south-east and then o Russia eased the pressure of the Aa:i_r’
offensive againat the United Kingzdom. Thencefoﬁvards, the
German Air Force vay at worst a nuisance, and chiefly a mere "
tareat. Horcover » from the end of 1942 the offensive strength
of the force so far declined or wao s0 much needed for other
tasks that a repetition of attacks on the scalo of 1940/1
béc’amé practically impossible. Thus throughout the period
"Jrcpa.ratary to the Allied 1nva31on of Prance it was unlikely

that the eoonomy of thls country and the forces a.gsembling

" here would be su'b,Jectea to a scale of atteck so heavy that it
"might Jeopardn.so the plans that had been laid,

‘b, The Role o,fi Lbng Range Weapons

N But by means of fly::.ng bombs and rockets the
'bombardmont of London wa.s mado poss:Lble at a time when more
orthodox method.a were a.lmost out: of the quest:.on. This does

. /not
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not mean that the Germans had this object olearly. in mind
throughout the phasc in which the weapons were developed,
It is certeinly untrue for the bel rocket; for experiments
d:n.rec‘bly linked with this weapon were talding placein : SRS SRR
Germany before war broke out. It may ‘be true in the oase of =
the fly‘ing" bomb, the development of which does not appear to ° -
“have bogin uﬁtil‘j’thé first half of 191..2.(1) However |
J:.ntcns:.ve development of both weapons dates from the middle
of 19L;2 when the Gema.ns may well have realiged that they were
‘committed to the Rusaian campaign for much longer than they R G
had visualised and ’cl';a'b, in conscquence, heavy bomber :
" atbacks on the United Kingdom, in reply to those which were
beginning to be made or; Gérmany, were problcmatical, |

ii. Early Intclligenoe,

The first seriouﬁ cvidence to fall into British
hancls that the Germans were dcvelop:.ng rockets for military
purposes came 2as ea.rly as November 1939 in the form of
1nforma.tn.on 'Whloh became known in this country as the "Oslo"
Report.- Iater events proved thn.s to be an especially
relia.blé document‘on prospective German weapons some of
which were in tﬁé very éérly stages of development. For
Examp'lc, the Hs. 293 glider bomb whioch the report mentioned,
did hot come into use until the summer of 1943.(2)

I‘c was not until the end of l9l|.2 that fresh
“informstion was received. Then, on 18 December 1942, &
hitherto untested source of intelligence sent in the first

/of

(1) In eonversation With the Senior Narrator, Air ,
Historical Branch, Generalfeld Marschal M:Llch has P
stated that the :f‘ly:\.ng bomb was conceived in February :
1942, He also said that he knew nothing about the
rocket and was -not interested in it., It is known,
however, that the A«l rocket is based on rockets made
in the early thirties by the Berlin Cosmonautical Society -
whose principal engincers were absorbed into the research- - . .
organisation of the German Army between 1932 and 1934
(Air Ministry Weekly Intelligerice Summary, No.293,
th April 1945).

(2) This was an importent argument that was used in 1943 ™
against thosc who attcmpted to discredit the evidence in r
favour of the rocket, on the grounds that the Germans
were attempting an cla.borate hoax. It was pointed out that .
no hoax was likely to be so elaborate as to have misled '
an obviously well informed agent more than three years
before further evidecnee of development began to accumulate.
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- of ’ch:c90 ropqrts which together indicated that on the last day
f)f Nowvenbey 1942 and the first two ir; December trinls of a long
féngo rocket hod beon carried out near Swinem;nde on the
Baltic coast. At lcast four more reports were rcceived in the
first quart:er' of 1943 1inkihg similar tria»ls; morc precisely
with Peencrminde. This place we.g known to be important as a

., research céntre and f‘nroé ‘photographic recconnaissances had
'béen flo’vm"%vor_-,-it'%ctweon May 1942 and March 1943, The whole -
story was given added credibility through the unwitting

_ indiscretions of .two,. high ranking German prisoncrs.

What was the size and performance of the rocket
that was being tested was doubtful. Most reports indicated’

,tﬁat it had & range of some. ohe hundred and thirty kilometres;

a wo.rhq;ad qontaining five tons of explosive had also been

‘ lmenti‘on'od. ‘»The latter was ;:hought at first to be an

| oxaggeration, According to Dr. A.D. Crow, Dircctor of

. Projectilc Developmeny of the Ministry of Supply, the weight
of the warhcad was more likely to be about one ton.(l)

But by April 1943 there appearcd to Military
| Intel]igenc‘o' at the Wor Officc to be sufficient evidence

to justify informing the Viece-~Chief of the Imperial General
(2)

C.0.S.(43) Staff, = Licutenant-General A.E. Nye, who after consultation
184(0) ,11 '
April. ’ with Professor C.D. Ellis, the Scientific Adviser to the

Army Council, and Ir. Crow, brought the metter before the
other Vice~Ghief's of Staff on 12 April 1943,
" /This

(1) This was a much morc accurate assessment than most that
were to be made during the next twolve months, But Dr. Crow
was right for the wrong reoson, as his éstimate was based -
on the assumption that the Germans were using 2 more
primitive form of propulsion than was actually the casc.

(2) The same information was available in the Air Intelligence
Departmens of the Air Ministry, where it eame within the
provinee of the-Assistant Director of Intelligence (Science),

> Dr, R.V. Jones. He has stated in.an interview with the '
narrator that he did not consider that sufficient was known
to warrant informing the operational staff,
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: AThis would have been & scrious step to.take on any matter
where only. preliminary #nd imprceisc intelligence was
available, It was espeeially grave when the threat that
wa.s o.pprehcnded-had such cxtensive implications both for
the defcnee of the country and for thc sccurity of the
projceoted invasion. For in effec’c,it- asked that special
notice should be taken of the thrca:br, commensuratc with the

dangers that might arise from it.

iii, The Sandys Investigation,

It is not surprising, thercforc, that thce main
result of the meeting of the Vic;q-Chicfs wog that o special
invegtigation was set in train, Its dircction, however,
wo.s put in the hands, not of & serving officer, but of a
member of the government, Mr., Duncan Sandys, Joint
‘Parliamentary Scerctory to the Ministry of Supply., His
appointment dated from 19 April 1911-3.(1) To begin with, he
was required to answer a number of specific questions:
whether a rocket of the dimensions and performonce indieoted
: 'By V.C.I.G.S. was technically possible; whet stege of
development the Germans had reached; what coﬁnter—me#éures
were possible and ho.w they could bo'improved.(Z) He ves
instructed to report back to the Chiefs of Staff; and it was.
with the auvthority of the latter that he could call upon
gcientists in other departments besides his oxm; for advice
. a.nd help, It soon became clear, however, thot the process

of obtaining conclusive answers to the various questions

/that

(1) This wos the date on which the Prime Minister gove his
approval. It seems fairly clear, however, that the
Vice~Chicf's of Staff had at first not visualised this
method of & special investigation, though they had
obviously not beecn sure what was the right method to
adopts According to the records of the Chiefs of
Staff Committce, the suggestion that they might con-
sider putting ‘the matter in the hands of a single
individual came to them from the Secretary of the
Committee (C.0.8.(43)189(0)). They approved the

- suggestion and forwarded the nome of Mr., Sandys to the
Prime Minister, '
(2) For his exact terms of reference sec Anpendix. 2

iR S
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H-‘bh’:'-'b Mr ‘Sandys had boon Q.sked wag l:.koly to take a long tlmc-f;". :

Consequcntly, the v*u:':.ous 1nd1v1du..13 and branches of

departments which Mre Sandys relicd upon for o.saista.nce wero
cm‘bracod during Moy ’Lnd Junc 1943 :Ln an exbraordlno.ry
organlso.tlon Wh..l.Ch overrode the usual d::.v:u.s:.on., of rogpons:.b- L
J.IL'Lty, the wholc being undor the dircetion of Mr. Sandys. Th:.s'_j\,
organisation lasted until Novorbur 1943. Through its vnrlous o
parts pract:.oa.llv all the work of 1nvest1m‘b10n during th:Ls . s

_pcr:l.od wa.s ca.rrn.cd out

iv, The Problen of Iduntlfvlnp' the Rooke’c
| That work was chicfly of %wo sorts: first, the
os‘babllslung of tho choracter of the threo.t second the
‘ pla.nm.no- of coantor-moastmes. Idoa.lly, of course , the second
task was bost "ttenmted whon the first had 'boon sottled, But_
th:.s w28 never poss::.ble during these first six mor;ths of

investigo.tion, and the two activities hod perforec to go on

concurrently.

2. The Noturc of tht Evidence: Lstimations of the
Size and Effcct of the Weapon, ‘ :

As was to be c,xpccted the most difficult problem
fo.c:l.ng the invegtige .tor._, wus to discover oxo.ctly what sort of
weapon the Gcrm.ns werc developing. Their approach took a dual |
form: f:.rst to collec’c colluto and fmfs.lysc all the relev“nt
1ntc,111genco that was obta.::_ned from our sources in Gb:c'many and

elsdvhoro a.nd ;C'ron phO‘bO[,r'..phlG roconnaa.sso.nce- second to .

rooonstruct tho sort of wcapon wh:.ch the Germans. m:.ght Well ha.'ve 'r;flf
| developod in the c.x:Lst:Lng state of scientific k.now’ledge and
A 'teohm.cal s‘u.ll.

The first of thesc tosks was pz'incipally in tho
spherc of existing agonc:.ee of intelligence. Mr. Sondys could o :

and d::.d request photogro.phn.c reconnaissances and’ the spec:.a.l

:Lntcrrogo.t:.on of prn.sonerg of war. He also arranged that o,ll

; :Lntell:.goncc :Lnformatlon should be tra.nsnu.tted to him o.nd. -bo

the soientists and tc,ohm.cn.a.ns whom he consulted, although none t”{",_?*,“'."
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of them werc Intclligence officers. He tﬁus ow‘rerlzippcd the
service branches in this type of work., But the collection
of intelligencc wos eﬁti:ely the- work of‘ those sources and
‘contacts which supplied us with informntion from ;'Europe ;
" and the rolc; of phofogmplﬁc reconmaissance was chicfly to
- £ollow 'up lines of ;ir;vestigo.tion which came first ;E‘rom
agents on fhe.»ground.

 For four months, J‘.;rqm April to July 1943, nothing
- came from 'this sort of source which made it possible to
-establish beyond doubt what size Qf ‘weapon the Germarns were '
developing'.“"A g'enérdi :[J'ic?tll.x;éhlc)ﬁerged, however, thc main
 fedtures of which were that o rocket was certoinly being
'-.devé‘lbpéd and that Peencrnde was undoubtedly the main
‘experimontal 's’co.’cion e.n‘d possibly also o centre of |
“production. A pﬁotographic reconnaissance on 22 April 1943
gave the iﬁférmtioq negcésory for a comprehensive report
%racing the structural é.evelopments that.had token place at
. Pe‘enem:mde during the previous year. It told us nbthil;zg
about long range v&cééi)dh's,‘ but ot least it showed that a great
donl of heavy construction had already taken place and that
ﬁlqré vm.é in progress. We were to discbvér during the next
few wecks thzﬁ:~ large, nunsbers of foreign workers 'were }employerd
there, most of whom hod been recruited in» Belgium and
Luxembourg.(l) fTWjo morc reconmhissonces on 12 _ané. 23 June
supplicd photographs showing two lnrge ‘o'bjec_sts which
- a.;ppeare.d to be rockets, some forty feet 1ong. and seven feect

wide., One of.them suwrprisingly called attention to itself

/oy

(1) It .may be that the Germns considered workers from
these countries more troctable thoan others and
therefore more suitable for the highly secret
constructions on which they were employed. We
regeived, however, numerous veluable rcports, first-
hond es well 2s sccond-hand, from these men,
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by it.s light coiour~ but both were sufficiontly uncbtrusive

as only to be reoognised on photogra.phs of exoollont q,ual:.ty. o
Photograpmc reconmlssance also confirmed roports of heavy
) . construotions in Northern France, As carly as July 1943
Sée Map No.k  suspicious ang largc excavations werc detocted at Watton,
near Calais, ot Wizernes and ot Bruncvals But therc was

nothing to conncot them for certain with what was toking

Place at Peencrmindes In sun - and apart from thd fé.ct that

oin

N

Pcenem'l'md_e wos important - the ovidonecc that had a_oownulatéd. N
by the beginning of August would bear no positive conolusions
| about the rocket, save that it was being developed, Oertoinly
: | : there wos nothing def'inito about the size and performance of
tho weapon, Looking 'bo.ck it is now possible to select aocuro.te
details from the reports that were coming in; 'but usunlly
these ware L.ssoc:mted Wwith other details that were oleo.rly
fo.lsc nor was there any single report sufficiontly o.ccurato .\
and comprehensive to furnlsh intelligonee with a.clear 11n0 . 3 -
to follow up. ‘ |
Dur:mg the &'\me four months the approach of Mr, So.ndys’
.:. scientific adv:z.sers a.lso Yyielded no results, Eerly in the |
investigntion it wg cg.loulated that the ve.fy c.pproacm-'rbe -
charo.oterlstlcs of the ‘rocket might J.nclude & length of twent;rrl
- feot, a diameter of ten feet, and & total weight of seventy-
C.0.3. (43) tons with o worhead of up to ten tons. This implied o much Amoré
2393(&13)': destruotive pro.jectile than that postulated in the initinl répbr{:_“'
of thQ V.C.I.G.3; but quite o.part from the soier‘tif'ic fa.dtars

involved the estimnte was in fo.ot more in line w:.th Such vague
J.nforma'ba.on as had been obtained wp to that t:.me fron a.gents.
Nor wos it much amended when the rockets photomphcd et -

. Ibid, 311.9(0) Pecnenumde were examnod- for these were reckoned to. be nearly
28 June‘. forty feet long, seven foet w:.dc sn.xty to one hundred tons in
a~ ‘ we:.ght and oontalm.ng two to Gl"'h'b tons of -explosive,  The m:!in :
dli‘f‘iolﬂ.’cy in est:.;uting the weight of the warhead and ths '

/perfozmnog D
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p’crfdimrme 6 Hhe voapon wn thnd slbost hothitrig wid Miowd
of tho propollait thnt tho Germans tad dsvologod; Th was
suspooted that thoy had evolved an clitively new fuol} dfid
the oaloulabins montiondd sbovo were hasod on tho nssuptioh
of o propollant with twico e calorific dohbent of cordibes”
Yot it wos knotm th'mt no var:.a.nt of dordite could possibly
bave boon prodused to give such rosults: The mobobility
wos, thé:beszie; that some form of Iliquid fuel had Been
developed; and onc 6f Mri Sandys' cormitteos sot widse sir
Frank Smith to investigate the poséibilitieéi'

If the Germns had indced sucoccded in Produéing
a rocket of these dimensiohs the implications wore Ly
'!l;érrible'.\ Borly in Juhe the Ministry of Home Security
stirinted that a rosked 6dnfainii1g ton tons of oxplozive
r:ﬁghf cauge couplote or partial deriolition over on drea of
rodius of 850 fect and might kill six hundred poople. Two
months later Mr. Herbert Morrison informed the Prime Wintstes
that if ons such rocket fell in the London ares every Howr
for thirty days the ouwmilative orsualtics might be
1‘08;000 killed and ns mony seriously injired. The figui‘éé

made fo allowande for overlip of croters nor for tho larpe

‘seale evicuntion, officiol and wnofficinl, thab Would boke

place,: But even if they wero discountcd by as mich as a

' half oF even three quarters the rosults might woll be such

that it would bo impossible t6 maimtain %o;:don as a oentre
. . - ] L , . . . 1 1 5 . R
of govermient and an aren df rroduction, : . ‘

(1) Even ot the lowest figuro of 503000 killed and =
seriously injwséd the cagualbics would be more than
flve times os big as thoge of Scptariber 1940. The
bagis on which the Ministry's calowlations rested was

~ an ineident ot Hendon én the. night of 13 Februery 1941
when. a. 2,5000 kgi borib) falling in &y aren whose . .
population density was 150 to the acre s Jdlled eighty
people, seriougly injured one hundred and forty-cight
ond slightly injured three hundred, This original
estimte was) however, eonsiderably sealed down before
the end of 1943 (sce p. 37 )e

\
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b Cr:.t:.c:.sr’s bv Lord Chcrm.ll.

And os tho :.npl:l.c‘ tions worc so grovo, yot noth:.ng

’ ;pos.l.tlw wos known a.bout tho woapon which mght bring o.'bou’c

this disastrous 4s:;tuq.1_:n‘.on s it is not surprising that o

detormined offort wos made between Junc and Septembor 1943,

chicfly by Lord Cherwoll, to shake the foundations of the

oasc in fo.vot_:lr of the ;'ooket. Lorad Chorwoll'é drgumon’os

were partly scion'tific‘. He fastencd on whot was o weo.k poih'b -
in the case o prosontod up to 'bhat doto ncmely that the
Peenwundo roolcets were cloa.rly single sto.ge v.rh:.ch meant, |

acoorch.nf to the best 1nforwxoc1 op:.n:u.on in this cou.ntry, tha.t

itg r*'*x:u.nu1 range would only be forty r,u.lcs. Ho also po:.n‘cod

out thnt most of the o.gents' roports mnt:.oned. tho.t the rookets

would be steored by rud::.o. This sceixd to hin practically

:.mposs:.blc as the progectlle would be roﬁating s0 rapidly.

Thore wos also the point the t the only conoo:o.vo.blc fuel for

80 large o body was onc thot wes unknown to so:.on:b:.sts in this

o'ountry. | | | _ |
But his ﬂrgmlonts were pord 1y based on the grounds of ‘

corzion sensc, He could. not beliove thot the Germons would

develop o weapon of sixty tons or more thot Would roqu:.rc

rhugo 1aunch3.ng z.ns’co.l]at:.ons Whlch would be impossible to -
‘conceal and Would thoreforo be ho«.-v:l.ly D.t'b'\.cked. Thon tho
f:u::.ng trials of such a mss:.le would surcly be a.cco}npunled

by torrific flashes of Iight; yet thore md been no such reportsy_

(1)

from the Baltic area. F.Lnu.lly, his suspicions thb.t 'bho whole ~
story wos & hoax were helghtenod by wh.:vb '\.ppoared. %o bo
rC“.‘lﬂI‘k"‘blp nogln.gence on the G-erwo.n' s part: that 'bhey hﬂ.d
failed to co.mouflnge the rockct-l::.ke objects 'bhat h‘.‘.d 'been

photographed ot Peenemundc If the Germans wero &ttemp'bn.ng a

honx he thought it prob'lble that they hoped thoreby to conceo.l

A /sm

(1) In roply it wos pointed out that certain areas of the
Baltic were known to be clossd to shn.pp:.ng. ‘ :
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some other pro,Jec’c poss:L'bly, he bugg,vS't" a, the developmont
of p:.lotless aircraft,

Events werc to--show, of courso » that therc was no
‘honx, The rocket WS certalnly being 4. veinped; and thoso
who belicved this were not convinced by Lord Chcrwell'
argunents, In fo.n.rness to h:m, howevor, 1t should not be
forgotten th..t sonic of his objections were qurbc v'*l:.d not
for ‘the rockct tho.t the Geriinn ctuo.lly dewloped and used, | (q
gnbut for - tho hypothct:.col rocket of far gredior d:.nens:.ons - -

* with Wh:Lch Mr, Sandys and his advisérs wcrc a0 to speak,

. . threo.ten:v.ng the country ot this +img.

V. _The Beginning of Counter-feagures,

It was in this atmosphere of belief in 4he rocket
as o threat, yot without any certain knowledge of the mture
of the rocket or the organisation of suppljf and production
'bhat st undovbtedly have been behlnd 1t thot the first
counter-noasures were pla.nnod and carried out. As far ag

-'ClVJ.l defence and rodar were concerned, the work of Planning
and establishing whot would be réquired went on chiefly through
two cormittces » One presided over by Sir Findlater Stewnrt
of thc Hone Defence -Cormittee and the other, the
Intcrdepa.rt'ncnta.l Rod.lo Com:.ttee by Sir Robert Woetson Watt
P.R. Ui activitics were also'a vital port of counh,r-mea.sm:'cs, |
and somé indication has ’becn given of the wo-k that was done
in photographing Pcenemundo ond Watsen. But o beginning wo.g
&lso made in formulrot:.na a pol:n.oy of ~o»w.Jor-Lcmb1ng.

Q. Solectlon of Targets for Attock. , —

- It hnd boen obvious from the momont that bho SRR
investigation began that the only means lying readily to
hand by which the Gernan preparationé. might be inte;'fered
with was the bombing of 21l relevant targets. So much wos

clear: but with the fexoeptidn_r of Peeneminde itself noxb to

o

nothing wos known in the spring and swmer of 1943 of any

other experimental stations, centres of production, or

/launching
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Jlaunching si{:es‘, The Ministry of Economic Warfarc thought o

thot cortain oxtens:.ons to the I.G. Fo.rbcn foctories o.t
Leuna, Ludmgshafen » and Oppau rmight bo conneoted with the
fuel of the rookc,t Frlodrlchshafen wo.s also suspccted of

being o centre for the munufacture of elecotrical components..

» These factories werc dow:n for attock as part of the mz.n

“bomber offensive agninst Gernn industry (Operation "Po:.ntblank").

Wiatten and the other new construotlons in -northern Fre.nco |
were olso thought to be possible torgets. Otherwise little
wos known of the bes‘b Ploces to attaolc.

The question of on o.ttao‘ on Pccnemundﬁ wo.s ﬁ.rst
ser:.ously considered towards the cnd of June, when it was: 3
decided to despatch o strong Bombor Command force as soon as
there were sufficient hours of darkness, which would rot be
until corly August.‘ A directive to th:l.s effect,; in which 'bhe
Leuna and Ludmgshafen factorices were also speclfa.ed. for o.ttack,
was issued to Bombgr Cormand early in July, Genero.l» Foker,
who wos commonding the 8th U,S.AAF. at ‘fhis_timc,-vwo;s ‘also.: :
consulted; ond he agreed to supplement, if necessary,: Bomber
Comwnd ottacks on these targets by attacks in daylight corried
out as soon as possible afterwards, Also early 1n July the - |
preperction of the specicl charts roquired for the "Obog!" .
technique of radio-aided bbmbing wos put in hand againgt the ‘
possibility the attacks would be called for against lumnching

sites in northern France. This wes entirely o preliminery

- measure, So llttle wes known of thb purpose of the suspicious

works in that rc,glon or of the dcta:.ls of their construct:.on
thot no dec:.sn.on to o.tt«..ck them was made until corly Auguste
In a.ny case, 1t seemed likely that the best method of attack
would be to cmploy Lancasters us]_ng ‘"Oboe"z and dropping -

12,000 1b. or 20,000 Ib, corth’ d:l.splaobment ( "Tallboy") :

bombs s nelther of which was cxpected to be aveilable before .
September ot the ea.rl:.est. Meanwhile, Flying FOrﬁrés-Sos"\:’O’f e
the 8th Air ’Foraé'; At“tacking in daylight and dropping 2,000 Ibs

- | | /demolition |



12: . 4

 denolition borbs, would be the rost sidtnble oirorafs; and
it was this type thot was aotunlly used for the first
attacks ogoinst Watten, v , : , ™

b, Attacks on Suspected Production Centres, Watten and
Peenominde, June = August 19L 3,

. Frludrlchslmfcn, Ludm.gshafen and Oppau were o.ll
attacked dwring this periods Ll't'tlc domage was thought to
have been coused to tho suspicious extensiong at tho T.G,
Forben factories; but reports filtercd fhrough in August that
the attack on Fricdrichashafon, which hod been corried out by
sixty Lercosters on the night of 20 Junc, nd affected the
mroduction of radio and clectrical coiponents of the rocket.
The kska.m.e. oleetrical plant in Berlin » Which ney hove been
engaged on the same sort of work, wes also heavily damaged in
an attack on the city in July.

Wetten wos not attacked until 27 Avgust when 185
Fortresses dropped 326 tons of borbs. Nincteen direct hits
worc observed. A further attack was mnde by 58 Fortresses on
7 Scptember but the wmther was poor and only five direct
hits were o'.bte.inecl.‘ Nevertheless, work on the sitc was:
practically suspended for over two months; and not until
December” did the Gorirns once more meke big cfforts to complete:
it. In tho interwal Watten was not further attacked,-

The heaviest blow at the German preparations was
rightly reserved for Peenemunde. The night of 717 Avgust’
was the first onc thnt was suitdble and 597 aircraft were
despatched by Bomber Commond. 1,937 tons of bombs were |
Cropped and forty aireraft werc: lost, - Phdtographic : ﬂ"
reconnaissonce after the attack and such information as come
out of Germany showed th'at' very heavy donrge was coused,
especially in one of the two works aroa.s, in the oemps for
workers and technicions and to the railway syster. Num‘erous
technical and adainistrative officers wore belisved to -have
been killed, Two lorge production sheds and a nupber of p f'::\

/suspecteéd’
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suspected firing points werc undamoged; but as otherwise the
dmge wos so heavy and as the sheds presentod o Qifficult
target it wos decided not o repest the attack witil more was
knoﬁn of what the Germans would continue to do there, As to
this it is known that the place remined in use, though it is
unlikely thot it functioned with the sawme ei‘i‘i.ci‘ency; and
there is good reoason to belicve thot the considerable
dispersel of rescarch and developrent which subsequently
occurred wns at lecgt partly due to the bombing. In any cose
the attack was well conceived if only from the psychologicel
point of view in that it rcprosented the first dircct attack
on the cnemy's preparations after four months of indecisive

anclysis and conjecture.
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i. Introduot:.on.

To begin w:.th it was the 1ong range rocket wh:.ch
a.]mo_st entirely exerclsed' all those conncoted with Mr., Sandys!
investigotion, Oi‘igimlly their attention had been dirccted
speclfa.cally to the rooket a.nd a8 thers wos indeed ev:l.dence
of its development :Lt hod. rom.:.ned to thclr m.nds the pr:une
threat to the country, Bub dur:.ng the sumer of 19h3 reports

were: resitod which indicoted anothexr type of woeapon. Its

“In:"cci.‘so form was not known. As coarly as June thore was a

report of an "aiy rinc with wings, long distance steering
ond a rocket drive" Which would be launched against London
by ct-fa.pult. Other reports recen.ved during July and early

August also suggestod ‘bhc use of pilotless aircraft; wh:i.le one

of ke July stoted thot thore wore two long ronge wea._pqns

under developuent, & rocket and someﬁ:i-ng akin to the Queen

Bee (the rodio controlled light circroft tha.t had been
developed by thc. Royal Air Force), Not until the ead of Augus"‘b:;
hmvevcr, ‘Were reports Teceived of such circumstance and ‘

authority as to mokoe it foirly cloor that some form of ph.llc ,leqs. ‘ |

airercft wos Just as renl and immediate o threat as the .roel:efb.._

Up to thnt time the study of this sort of weopen and cven of

glidor bombs and jet 'prope.lled-e;i‘rcraft, although these were

oleorly within the sphere of the Air Ministry and the Ministry

of Aireraft Production, had 21s0 come into Mr. Sandys! orbit.

But on 6 Septeriber he pointed -out to -i.t"he A8, thot his

responsibilitics were beooming so wide that :some

rationalisotion was necessary; ond ot his request ‘the A:.r

Ministry formlly "‘.;oo‘k over .respons?i'b?:i; lity for investigoting

‘German jet propulsion s in which p:.lotless ajreraft were -

ineluded., ‘Thus, w:.i'.hin o short time -of our f:urst 'lmov'lv.,dge

of ‘the new .weapon the Air Ministry were responsible for

obtadning further information dbout it and devising

fcouriter-
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. weapons developed by the German Army reinforced all thoet had

- ond that it had some form of rocket propulsion. Muoch about ﬂ'ﬁ
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counter-neasures agninst it; though all the intelligence data

on flying bombs. continued o be exarmined by Mr. Sondys and ,

his staff, as Well s by the Intolhgence sto.ffs ot the Air

leﬂlStI’y and War Offlce s for sone nonths to come. Any

. differentintion on the basis of the two sorts of weapon would

in fact have.been irpossible, so confused, and confusing,
were the reports,

ii, Early Intclligence of the Fl.viljig Boribs

. A report doted 12 August 1943 from a particulnrly

‘reliable source and one unusually well placed to learn of new ; !

been sﬁspec.ted of the rocket and at the same time corroborated

the reports that h~d been received of p:.lotlesa aircraft.

‘The source mentioned two weapons: o rocket officially called

"AL4", ond o pilotless aircraft, "BHLT". He claimed to

kmow very little cbout the latter as it was not being

developed by the Army, ond the designation he gave it turned

out later to be false. Morcover, he misled us by attributing
to the rocket. the '.}p.u_r]ghing.prooedure of the flying borb.,
Even so, coming from him the report was of great value, the
more so as it reached London shortly before another report
which embodied a hurricd skétch made of a pilotless aireroft
which had landed on the Donish island of Bornholm in the
Baltic, E:"om' this it appeared thot the\o.ircraf.t_ contained

an explosive charge, probably of the.order of 1,000 lbs,

the weapon remnined conjecturo.l notably the form of

rroprulsion and the method of stce r:!.ng; but by tho end of

(2) |

.September 1943 l‘b wvas fairly oertaa.n that o flying bomb wos

- being developed and had reached an advanced stage, There

/vwere

~
SN

(1) The term 'flying bomb! is wreferred throughout the
narrative to !'pilotless aircraft! though it was not
wuntil June 1944 thr'b the formér beoame the official
description, A
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werce strong indioa’cions the.t the Gorman Air Force were

responsible for it, proba bly in rivalry with the Gerian Army

and the A.h I'ocket.

lll. Gonfus:.on 'bctweon the Rocket and the Flvi Borib:

Further Attenpts to Estoblish the Na.'bu.ro of the Rocket,

As between tho two woapons, howevcr ‘there wng
still some confusion; vo.nd insofer as within o fow wocks
nore certain inforrmrtion had been obtained about the flying

bomb than of the rocket over o ruch lorigcr Periocl there was

‘still o tendonoy to disbelicve the Iatter. The position

w.s not inde any cledrer by a detoiled report received in

It purported to refer exclusively to thc long range rocket

‘ment:v.onecl Pec,ne'ﬂundc, and the nc:Lghbour:.ng nll'.lge 2% Zempin

thre an experimental unit, led by Coloncl W«..chtcl wog
carrying out firing trials; "o-nd S&ld that th:o.s un:.t would
form the basis of o unit lnown o as 'Fla.k Rog:ment 155W' th.ch ‘
was expected to move. to ‘northern France in la.tc Octo’bcr or
enrly November, Rc.g:..nental hca.dquo.rters would be ot Amiens
and it vwould oporate 108 " a tapults" sited in a bc.lt Aru.ens -
Abbeville - Dunkirks The report thus forecnst with congiderable

accuracy the organisntion that veg eventuo.lly to launch

fly:.nc bomb., but the conncction 'bl’h’l‘t was crroneously traced

between Colonel Wachtel and the rocket wns not fln‘_.lly

7 cle‘..rn,cl up until the end of Novonber.

In the meantlno & determined effort was no.de through -
an examination of such concrote evidence as thcrn, Wo.8

relo.ted to the scicntific and tochnical ;m:-oblens :anolved, to

_esto.bl:l.sh the nature of the rocket Dur:l.ng the la.tc sunmer

of 19L;.3 o British fuel cxpert - I/Ir. I. Lubbock of tho
Asiotic Petroleum Gompc.ny had v::.s:.ted the Unlted States
and exomined o liquid- fuél which wo.s bclng produccd there

and which wos sun.tablo for rocket propulsn.on. The main

‘constituonts were aniline and nitric aoid. Using & fuel

~ Jof
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of this sort it wos possible to build a single-stoge
rocket, such as thosc which had been photographed ot
Peonem%.nde, with sufficient range to attack the United

Kingdom fror north-west Europe. The dimensions of such a

- Wéapon whish were advanccd as o i)ossi'bility by o cormittec
'of eminent British scientists included a worhead of 5 to

' 15 tons if the maximm range was 130 niles, and of 1 to

5 tons if it wos 200 miles. If oxtre thrust was given to
the fuel (aﬂd o 154 increcse wos possible judging from
loboratory tests in the Unitc‘:d. States) o warhead of ten to
twénfy tons at the shorter rang(; and of five to twelve tons
ot t‘hé 10nger. might‘bc r.chiévcd. The overall weight of ‘

the projectile would be over fifty tons. As to ifbsgccwa.cy,

the scicntists rcported that half the rounds fired might

" £all within a circle of about five miles radius round the

moan point of impact at o ronge of 150 miles., The
estimates, it should 'So notd, werc the quk‘pf eleven men
whose claim fo emiﬁencc in this partiocular field of scicnce
was uncontested in this country., Therc was onc dissénter -
Dr, AJD. Crcm: of the Ministry of Supply. Unfortunctely,
there ﬁas little relirble evidence from the usunl
ifrl:el'ligcnvccva sources with frhich the hypothetical estifslto.

could be compared. Onc detoiled report had arrived lnte

in August from the sourse who h~d first brought the terms

'A.4! and "PHIT" to our notice. According to him, tho

Poeneriinde rocket ws 16 metres long and b5 wide (this

wo.s obviously 2n error). He did not know its weight but

" the explosive oharge was equivelont in effect to o British

four ton bomb, . Its ronge wes about “two hundred kilometres

and it reached an altitude of some 35,000 metres. This

 indicoted o less destructive weopon than that visunlised

by the scientists; but in the circumstances confirmtory
repor‘i:s werc ncceded,

/The

o
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' The ocontradiction between: the two sorts of ;eg'};imé.‘te ,

~ had not been resolved when, towards the.end of Octobex,

.Mr. Sandys reported the possibility of aw attack at- Ari earlier

date than had been estimated previously., During September and

- -October evidence. of production had been acgtunulg.ting yan!,dl,there‘
wo.s.--some.,reason_-;,to-b_élieve that up to five hundred ppgkéﬁs ‘had

‘been mnufactured; In consequence, Mr, ~~,Sandyjs‘}p.dvieed the -

Chiefs .of Staff on 24 October that there was a possibility of |

an attack on'London with the equivalent of ‘some 2,500 %o
\ 10,000 tons of bombs clur:\.ng any s:q.ngle Week :.n November or
,‘Dccembu:' Whlle by ’che mrly months of 191.14., by Whn.oh ‘l;:l.me

-, the rock ct m:.ght be 1n :f.‘ull produc‘bn.on, heav:.or a.nd susta::.ned

YA

o.tta.cks m:.o-ht be possible,

On the evidencc that was aveileble at the time this

-was undoubtedly the worst cosc f‘r'omv the British point. of

vicw. Not surprisingly it ‘oausecl no little concern. A.
special mceting of the Dofenoe Commi ttee was held on the
following day: the Prime Minister presided and Field'vMax"shali
Smuts was present. In frmw'respects the meetin'g"trs.verse';is the:‘:::

samc ground as the: la.s( gzonfcrence on rockets held by the
1

- Primc Minister in:June -, There were still three 'sortsr.’w R

of opinion, There were those who disbelieved in the ‘rocket,
or at any. rate :m o rocket.of.the specifications suggested
by the scientific committees, those who held by the latter,
and those Wwho said that intelligence pointed unmistakb,bly 4o

a rocket but that its nature was not yet clear, Ficld Marshal -

‘Smuts, bringing a fresh mind to the subject,-thought that - ;
‘something was certainly being developed; while the Prime

‘Minister himself Was so far convinced that he decided to

moke a statement- in a secret session o6f the House of* Commons.
It was. also deoided that some of the sbiént'ists' ~pre'viousl\v
oconsulted shopld examine.with Tord Cherwell the scieht:.fn.o ‘

factors involved, On the operational side, attacks were to

/bo o

(1) Sec pp. %10
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- be mnde on the suspicious constrictions in northern France

- and on factories believed to be involved in rocket

+ ‘production.  Photographic reconnaissance of rHorthern France

D.0, (43:)‘27-,:
2 November,

“was: to be given: priority, -

‘The results of a series of mectings'of scientists

“cheld during the last week in October Wwere summorised in g
wwsreport compiled by Sir Stafford Cripps: 'As fdr as the

hypothetical rocket of Some sixty tons was ‘ddhccrned, the ’

o concliision' was i_hthat_ it was 'thebretically' possjb:'l);: and

capable of conistruction, As' for the objects ijﬁb"cographed
at Pe‘enem%'mde there were certoin ‘objec'tions“’, te ’é.ccepting
them as rockets., For one thing they were fitled with fins
Which would add greatly to-the difficulty of firing them if,
as had been assumed so far, some form of mo.“;a-r was
necessary. Furthermore, the objects hod hemispherical heads

which would scriously reduce their range; though they might

be simply practice warheads. On the other hand the Germans -

appeared to be making some kind of preparations for attack
:f‘r9m northern France; and, thereforc, they had confidence
either in a weapon already developed or in their ability to
overcome any practicel difficultics that might arise.

Consequently, the rocket could not be discounted,

iv, Tronsfer of Full Rosponsibility to the Air Ministry,
This was judicious enough; and on “he ~vadilable
evidence little more could have been seid. But “t was not

satisfactory from the point of view of those who were

. ‘responsible for operations. . Already in October the Chiefs

of Staff had instructed their Joint Intelligence Sub-
Comnittec to examine all relevant intelligence Wiaich made

a second authority - the other being Mr. Sandys -- exarining

~ the same body of evidence and reporting to the Chiefs of

+ Staff. On this account Mr. Sandys himself suggested to the

Ohiefs of Staff that the machincry of ‘investigation should

E
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bc ret:.ono.l:.sed e:.ther bv the Jo:n.nu Intelllgenoe Sub-
Committce bc:.ng plo.ced undor him ;f:‘or this part:n.culor A
?‘ . ' ' quc.;t:.on or by h:z.msel:f‘ dropplng out of the mvestlgat:.ox{a.l
o i , together.: As the Ghn.efs of l.)tu-ff were by th:Ls t:.me
amu.oug to pursue :.ntenswe 0pera.’c10nal cotmter-mee.sures
~ they preferred ’chc. sccond course; and on 1l Novembe:tf |
: the: ¥ recoma.aonde’ 0 the Prime Minister, tha:b all Mr " Sandys! 7
L res;pons:.o:.lltlccx s‘mulcl be transferred to the A:Lr M:Ln:v.stry
\‘\ . 0.0.8. (43) ~ in the ;person of the Deputv Chicf of Air Sto.ff. Nomlna.lly ‘
N ‘ 278th Mceting,
the Air Ministry h,_d been rwponsn.hle for the study of
“ flying bombs since eo:ply September; but as the ‘two-types of
W=Jeap6£ werc part of o intelligonce problem Mre Sandys
" had continued to pL.W an :wmorto.nt part in respect .of. ea.ch.
MOI‘bO\’LI‘, uy the widdle of 1 '\Iovcmoer, a.lthough the rocket wa.s
stlll m.;ubsnwts. .1 encugh for its vcry existence to be cloub'bcd Y
. by some cxcc,ptlonally expericenced and copable off:.cors 5 tho
flying boub and the organisation behind :.t was be:mg J.dent:.fn.ed,v
rapidly and o programme of counter-moa sures against it was
ta.k:n.ng shape. (It was, thergforc » proper that a service
d.epartment should b.e.‘re5pons:_i.b1c for céuntor-ﬁeaswes and for
furbhcr investigmtiofx. 4And as therc was a close connection

'botwecn the two sorts of W\,apon, -especially in :mtell:.genoe‘

work s0 it was be.at o mako ‘the, same: author:.ty responsible
for bo’ch. 'l‘he-tr'msfer of responsibilities from Mr., Sandys.
to the Deputy Chicf of Air Staff, Air Marshal Bod:omley s

vaa ef.hc,c'tcd by 18 Novcmbcr.

. A " Ve The he fmergeince of th\, Flving Bomb and the Ident:.float;,on
T ‘ . : of 1a Laxmcha.na S:.te A ~

o’ undurstmd how :Lt wa.s. the:t 'hhe flying 'bomb ha.v:.ng, -
* s0 to speai:, ..,tﬁ_rt(,cl later than the rocket ha.d yet overhauled
: ‘and passed it, it -is m,ccasary 0 take up the. J.ntcll:.genoe N
( -  story in ¢ r.Ly Occober o 1945 ‘ At that d;.te Colmc.l Wa.chtel'
- pro;)cctc,d oro‘nm.saulon in northorn Fr-nce ha.d not been
' con»ncctcd W:Lth 'fly:mg bombs. But reports were commg':l.n' of

/nuneroqg -
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" known cventually as "large sites", of which Watten and

- were be:l.ng briefed as thoroughly as avaq.lable information

22.
numerous uncxplained empladements in the Pas de Calais and |

Cherbourg arcas: Soie of these referred to what béca.me ‘ ™~ '

Wizernes had been the first 49 come under suspicion; and

large sites at Siracouwrt and Marquise-Mimoyccquos in the

* Pas-de Calais and at Martinvast in tho ‘Cherbourg peninsula,

in addition to Watten and Wizernes, wore all under

observeotion by the end of October 1943, But there ‘were ﬁ .

. still others about Whosc purposc little was known. Agents

would perm.t ; but their task wis complicated by the

" cnormous amount of defence construction being carried out

in northern France, Not until 28 Octobor was a really
useful report pbtained. It‘ rcferrcci to work going on at
Bois‘Gai‘ré, ten miles nori.:h-‘-e'o.st of x'lbbevilie, and
described a rough plan made by a Workma..n showing "a
concrete platform with a centre axis pointing directly to
Londoh". Photographs were obtained from a rcconnalssance
flown on 3 November. They showed a concrete platform

some thirty feet long and twelve feet wide with its axisr
aligned on London, two rectangular buildings and one square

one, and threc buildings shaped like skis, From this last

. characteristic the texm “"ski site" srose. There were no

defences at Bois Carré and nothing to connect the site
cither with rockets or flying bombs. Nevortheless,

previous photogra.phs were ‘scrutinised and further recon-

'na:.ssa.nccs flown and in less 'bha.n for‘bnlght twenty-n:me 7 -

sk_'L s:.tes had been 1dcnt1f1ec’l. Whlle agents' reports gave
the appro:a.mo.te 1ocat:t.on O£ scventy 'bo eighty more, The
great ma,]orlty were disposed in a band of country between
Dieppe and Galo.is. They borm no discernible relation to
the coastline or to a.ny orthodox scheme of defence but they
werc all bvtwo\,n 130 and 11;0 m:.leg from London, There was

/ealso



‘o.iso,q“grpup Qf‘ a;x_né'i;dmun of ten sites within ﬁen niles of J't7h<3"‘
. north coast of nth‘e Cherbourg peninsula. N
Mt Was obviougly required at this juncture was a. _i

firm link 'be’cweep 'this lorge programic of constructions and l

n
vhat was happening at Pcencmunde, One was not long in being

established, Typically cnough it came only after many .mohthsr. o
of carcful work in Germony., ZEarly in 1943 it hed been

‘apprecioted that if the Germans were developing long range

- projoctiles they would want to track them in flight boyond -
visual range, for which radnr would be neccesscry. For the
sld.11 and experience regired they would almost certainly

cell upon the Lyth Company of the iir Experimental Signals

- Regiment, \a}hich specialiseclvin rador, The regiment wos well
:known to Air In’cclligepce for the part it had played in
developing and operating radio beams during the night attack

- of this couhtry; and a watch had been maintained on its |

| | later activities, - Until October, howevor, all that could

be discovercd wos that the lyth Company was deployed round -

the .shores of the Baltic on the islonds of Rugen and Bornholm |
. and as. far-cast as S'bolpz:'x{:mde. Then onec. of owr ‘sources .
succeeded in tra.nsmitting a detniled report from which it -
-was clear that the compony was plotting flying bombs

launched from Peencminde ©nd elso fros Zetxpin, & ‘fow niles

’ . : "o
along the coast from Peencrunde.

During October a small aircraft with a wing = '

span of about twenty feet had been photographed at Peeneminde.
‘.\ o - FPrevious cover was re-cxamined and a similer aircraft was
fo | : | : | identified on photographs teken on 22 July .and 30 Septembér.
| In view. of the other roports thet were being received J.t ‘was

fairly certain that this was a flying bomb; but this was not

finally confirmed, nor was a connection established with the
. ski sites in northern France; wtil the activities of the

th 'Comp:my hqdf‘!i&ap"‘:f‘ql},ovvfed up by photbgraphic reconnaissance. '

/Unfortmaté)y; - - _'
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Unfortune.tely, the Weathc:r during most of November was ,
snsuiteble and ié'was not wtil tho 28th that photographs
could béh oﬁtainéd. But they were -worth waiting for.” The
sortie was £0 bimed cs to stand a good ghance sof éo.tching

. an a.:.rcra.ft on o lau,nc:‘h:i.ng;> ramp; and one was in fact
identificd in this position at .Peenem'{mcle. Lt Zempin there
were bﬁildings closcly fesembling the characteristic

structures ‘c.ssocio.ted with the ski sites; and there were

also romps clevated at about 10O and PQin_'ting-in the

direction along which the German trials were knowm to have
“been carried out. Altogether, after these photographs had
been interpreted there was no longer -much doubt that the

s}:. sites in northern France were intended for the launching
of flying bombs, On 4 December photograp‘hic reconnaissance
of the whole of northern France within 140 miles of London
" and Portsmouth was ordered. The range’ of this
reconnaissance vas later extended to 150 miles. By the
end of 1943, lmoWever, the cnormous task was three-quarters
finished. 83 ski sites had been identified, and at least
fifty more were suspccted,

By the s~mc date other details of the general
picture had been filled in. . Ghi,efly on the basis of the
trials plottécl by the 1lith Company and of photographs an
estimate of the performance and dimensions of the i"lying

(1)

bomb was prepared which in most particulars proved accurate.

/The

(1) The estimate was preprrod by eDyIe (Science) at the Air
Ministry and was completed by the end of December 1943,
It is corpared below with figures conpiled after
operations began in June 194l

Estinate of Dec.1943 = Actual.
Operational Range 120=140 piles ~ Normally 120=140niles

Speed ‘ 300-400 epehe - Varying up to
R l;.OO m.p.h.
Warhead' - = 1=2 tons ' Approxe1 tone .

Operational Height ‘Gener,ally ‘about 6,500 %, . 1 »000-1.,000 ft, but
o but as low as 1,500 ft, sore vory low,

Contrel Magnetio - - Megnetic.
Wing Spon © o 19=22fect.. . 17 Pt.6 ins.
Length 17520 feet 25 £t.bF ins,

Root Chord = U457 feet. L feet

1

)
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The only p01nt on vhlch there was soric doubt was the Blze of the

-.w;rheodﬁ Thlu was due to lack of evidence concerning the

© engine, The threo most likely methods of propulsion were

considcred to be, (a) a continuously burning rocket using
liquid fuecl, (b) a turbo-jet, (c) the propu151vc duot or .
"athodya" syst&n.@éf. The last finally proved corrcat; but it
wess not until a flying‘bomb crashed in Sweden in May 194 that
this was definitely established,

Ls for production, o nurber of factories connected
with rockets and flying bombs had been cérfectlyiidentified,
but on the whole very little wos known., This is not surprising.

In the first place, output moy well have been kept low throughout

1943 in cosc teéhnicalzﬂddificﬂtions were reqpired. Secondly,

.the Germans went to extrene lengths to disperse the manufacture

of components through the engincering and. electrical industries.
Lastly, it is now knowm that finol ossembly was not carrled out
by industrisl concerns but by a nuiber of German Air PForce
nﬁnitions depots,

One foature was fairly clear, however, and that was the

unlt that would bc re5ponb1blc for the actual lawnchings, This

\nms‘qulte definitely Flokregiment 155(W) under the command of

Colonel Wachtel, It was known that besides o headquarters at
Zcempin there were four Abteilungen either at full strength or

in cadre form, It was known also that Colonel Wachtel with

elements. of the unit had arrlved in France about the mlddle of

November 1943. On the other hand Air Intelligence had been led

to.belieVe that the regiment would operate 108 "catapults",
which scemed too many cven for a regiment containing four
sbteilungon (three was more usunl); and the discrepancy led

to a mistaken search for = larger organisation than in fact

‘oxisted. As the Germans actuslly built approximetely bhat

/number
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number of sk:. s:.tcs thc cj@l:mu.tlon mey be that o muber

of reserve nl‘tus Worce construc‘bcd as. an 1nswa.ncc against

borbing, though there is also the poss:l.b:l.llty, for w.rh:l.ch o p
cvidence only became available la‘be in 191;.4, that o
further firing rep':mcnt was plzmned
But in sun, as f‘::r as Air Intelligence was
'éoncerncd real progress had been nade by the end of
"1945 in :Ldentlfy:l.no' the nature of the weupon o.ncl the , ﬁ
'orga.m.sat:x.on tho.t would oparate it: enough was known , at |
any rate, for a big prograrzxme of counter-measures to be
erbarled 'upon. Moreover, the last three months of the
year had seen the flying bomb repla.ce tl"xe':c"ocket as the -
- more immediote menmace; not until the summer of 1944 wos
‘A there to be quite ’phe scme conecern Sboub thc rocket as had
been shown between April and November 1943, Therc was
more willingness to leave the scrﬁcé depaftments , the Air
Ministry in porficulor , to continue their study of rocket -
‘c'lcvelop‘,menf; without wnduc imterference cither from the
| Chicfs of Staff or the Yor Cabinct, Partly this sa.gnlf:l.ed
a somewhat bela.ted recognition of the ab:.J.:Lty of the normal
.agn,nc:.cs of 1ntn,ll...gcnce to discover what sort ‘oi’ rocket
the Germans were developing; but vparﬁly it reflected the
extent to Whloh the flying bomb hod ousted the rocket as
the main threat, For, as we shnll now sce, it was against
flying bombs, and in particller, the flying bomb launching

sites that counter-measures were principally directed.

~ vi. The Organisation of Counter-ifec.sures. . .
From the middle of November 1943 the Air Ministry. |

wos res_pons:.blc for the Suuay of lqng range weo.pons, the

planning of counter measurcs and, through the Deputy

Chief of ./u.r Staff, for the co-ordination of the work that

© was going on in civil as well as service departments,

' Untll ‘bnc encl of the year ’chls responsibility W"s expressed et

~/in
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in o somewhat wnorthodox form. A new direc#ora‘be -~ the
Directorate of Operations (Special Opcra.’cé.,ons) was sct up in
the Adr Ministry to co-ordinate all intelligence work on
"Crossbow' (the code name now in use to describe all German
long range weapons) and t5 plan operations. The Director was
-responsible tu the Deputy Chief of Air Staff, Bub he was also
rosponsible ‘Lo a Body outside the Air Ministry the Joint
Intelligence Sub-Committce of the Chiefs of Staff, in his
cepacily as chairnan of a specially created offshoot of the
Chiefs of Staff, the "Crossbow" Sub-Committec., This was an
ipter—departmental intelligence cormittece which p.no.lyserl all
relevant intelligence data, Certain practical difficulties
ai'ose in the daily working of this cormittec and it was |
\ab'olishea carly in January 1944, Its functions were then
transferred to the Director of Operations (8.0.) Who. renained
responsiblev both for éo—ordj.rxating, intelligence ond formulating
counter-measurcs, . Thus, cxcept for the closing months of 1943‘, :
it was this Directorate which was responsible, through the
Deputy Chief of' Air Staff to the Chiefs of Staff and the Defence
Committee, for most gf’ thc_ detailed plonning and intelligcncd
of "Crossbow". On the civil side, the Deputy Chief of Air
Staff éxercised his general responsibility through an inter—
depa.rtmentdl co~ordj.nat:i,ng, cormittee. - This tended to be a
body that simply reviewed prfogress: the details of civil
defence, evacuntion and ;eourity schemes being in the hands
of the Ministry of Homo Security snd the Home Defonce
Executivef

vii, Bombing Policy and Operations Oct. — Decermber 194.3. |

a., Attack of Large Sites.

In addition to the large sites at Watten,
Wizernes, I\'Iarquise-}fii.rno;)regques, and Martinvast which had been
located before the end of August, threc more suspicious . . .
constructions were disé_oirere_d in the next two months and

. Jwere
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werc put in the same category. They were at Sottevast in

the Cherbourg peninsula ond Sirocowrt and Lottinghem in

- the Pas de Calais, Tatten had been bodly damnged by the

C.0.8.(43)
760(0)
17 December.

8th Air Force in Lugust ond carly September. It was
decided, however, as therc was so grent a demond for

Fortress' attacks against Germany ond as, in any casc, the

- most cconomical attaci:s against this sort of ‘to.rgot would

only be possible when the 12,000 1b. bomb had been

produced, that an attempt should be made to interfore with -

-the work at the sites by fightcer-bombers of Fighter

Cormand and Marauders of the. 9th Lir Force, Their
attention was conf:i.nccl to Mimoyceques and Martinvast and s
when intensc o.ctiﬁty reeomaenced there in December, - to
Watten. Co.nstruction at the other sites wos not
sufficicently advanced to warrant attack, In addition s the
village of Audinghem, which had been talen avcx; by the
Todt organiéation, wos heavily attacked, By the middle
of December, 2060 tons of bombs had been dropped on these
fouwr toargets; and the damage at each was so g,réat that
:;‘.ttacks were temporarily suspended. 4 close watch was

maintained on all sites, however; for although their

purpose was not yet known they could not be conmected with

orthodox means or requirenents of werfore,

b. Attack of Production Centres.

The attack of the prbduction centres of long
range. weapons was largely a matter of xjélic.’.alc and precise
intelligence. Throughout the last months of 1943 e-.genté
were 'reporting many firms thot woere mdnu;f’a.cttming rockct' |
components; which might hove meant that product»ion’ vos
planned on a large scole, that it was wiclely dispersed or
that false ix"xformo.tion was ‘being put out in Gczfr_xa.ny. In“
September the linistry of Beonomic Warfare comf;ilecl ‘n. list
of seven firms that might be building rockes casings and
fowr that might be making clectrical and othor components,

/Seven
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Seven of these were done ,gcd four of them severcly, in Borber
Commend attacks of September ancl carly Qctober. Thrce factories
in Schweinfurt Wﬁich vfere\alco thought to be involved in rocket
iprocluction wero heavily damaged in an attack by the 8th Air
- Force on 15 vOctobczj. But in each ccse the domnge was o -
subsidiary effect of attacks thai: were prinarily designed to
injure Germon :mclus’cry in gcncral and thc aircraft :mdustry in
pn:c‘b:.culr. 48 late as the end of Octobcr n':Lthcr Boriber Cormand -
.nor the 8th Air Force ha.d clecr instructions on the place which
attocks on rocket fr'ocluction- should occupjr in their respecfive'
of’fensive.s. | | |
At the meeting of' t_he Defence Committee cn
_25 October on the subject of rockets the Chief of the Air

Staff agreed to arrange for all suspected factories +o ba

D.0.(43) - included "on a high priority" in the targets attacked by the
10th Mtg. B : o .
Concl.(d)’ British a.nd Amer'ica.n heavy bombers. Yet when he had examined khe

ma'bter further he felt bound to conclude that :Lt was P:a.c"&lf"ll.n.y
mposs:.ble a‘t thls stage to brief the 'bombers to attack speci
factorles and he informed the Prime Minister to *this effech on
D.0.(43)29. 4 November, There were a number of reasons. In the Lirst place s
| t}lerc was cofc eﬁoﬁgh evidence to sho{v that the des’c::ucticn -of a.ny
one cf‘ fhé factories so far nemed would affect rockel production;.
Secondly, the navigational equipment of Bomber Command, while ‘it
Wé.s accurate cnough to nput a force over an wrban area, woulc. not
. permit the bcmbAing of specific factories. As for the American
hcavy‘bombersi, thei:r primary task was to destroy the Industry
behind the German fighter force; and unless there was definite
knowledge of some ‘particular focus of roclcef productica which i:f‘
dama.ged would severely l’um.t output he considered it m justifil c=ble
to divert the Amern.can effort He suggested that the mmlsuj of -
Econom:l.c Tv‘a.t'fare and the Jo:.nt Intell:n.gence Sub-Commitiee should |
re-exam:me the questlon of rocket production and produce & short
list of relevant factories, These would be a.llot'bed the same

degree of importance as tarcet., in the German a:.rcmaf‘b :Lndustrj
‘ ' /and
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and would bc attacked as conditions allowed. The Chicef of
the Air Staff pointed out, however, that Bomber Command
wonld probabiy he a”olc to at?ack only those factories
located within an industrial arca.

‘l‘he suggested inquiry was put in hand and was -
completed by the ﬁxiddle of November. By that t:.me the fly-
ing homb had assumed far greater importance than before;
and tho search for factories connected With "Crossbow" was,
therefore not confined to those thought to be providing

0,0,5,715(0) , rocket componento. Flve factories were advanced as profit-
17 November, - - : =
able targets, though simply on the grounds that they were
the most frequently referred to of the many factories tha’c
hac'l been mentloned in intelligence reports. Each was
thought 'bo be making erl;ner L.l rockets or flying bombs.
They were the uaybach worl»s and the Zeppehn Works at
‘Frledr:.chshafen s Julius P:Lntsch at I‘ur's'benw'wlde, near . - )
Berlin, Klein Schanzlin Becker at PFrankenthal, near Ivlannhoim,
-and the Henschcl works at "-.-':’iencr Neudtadt. }'?fork was also
thought to be éoing on at thé 'Opel works at Russelshein
(é.o.s. (43) and the Volkswagen Worlcs at Fallersleben, .both in the Mainz
%g;:)é%?iéd : area, a.nd at fhe 'Ha.nomag works, Hanover. RIEleven other
factories were added to this list of secondary targets.
The first four of the pﬁ.maiy‘ to.rgets were passed
C.0.8. (43) to Bomber Command with instructions that they were to be
760(0‘)' attacked in the‘conli'sé of vtheir curent operations against
Germn industrj. The new significance of the fifth factory
at Wiener Nenstédt was brought to the notice of the
Meditefranean Air Command, No attacks were carried out,
however, during the rest of 1943. Sufficient damage had
Ibid. | ~already been caused at Fried:nichsha.f'en and Wiener Neustadt
to justify deiay.' But 'the factories at F;.'trstemvalde and
'I‘ra.nlxenthal vere unsuitable targets for Bomber . ammand,
I(DS gf Ops. Both were in :|.solatec1 positions and to a’ctac‘c them was only
C.0. S)é‘c;lder practlca.ble when special nav:i.gational equipment (3 cm.H2S)

Encl.92,
' v /was
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- was availsble. Even then a large force would be necessary; and

as the rate of fitment of the new equipment was expected to be
only three a week the prospects of heavy attack werc not
favourable,

This unsathfaotory situation caused httle concern,

wh:Lch would be remorksble except that the "Crossbow" situation

had chonged so much since Ocotber with the positive identifica-
tion of the flying boub and the extensive pr‘ogr;ajmne of ski sites,
leom November 1943 attention was concentrated far more on
northern Fré.n'de, where there appeared to be targets of undeniable
validity, than on the productio}l centres in Germany, on which

information was fragmentary and imprecise, .

o« _Attack of Ski Sites.

The identifioa.tioh of the ski sites and their
connection with flying bombs marked fhc biggest advance in our
knowledge of German preparations since the threat ﬁé,d first
‘been realised. - But before any bombers were divertga to their
attack a survey of the construction of the sites and the
degree of completion in eadh case was carried out in order to
determine what wvas the most economlcal won.ght of attack and in

what order the sites were best attacked. A report was rendered

to the Chiefs of Staff on 2 Decémber: All available

information went to show that the degrec of reinforcément of
the '}a;-ious.‘ sk sitefbuildings'was verjr Jigfx’c ; and judging

by thé accuracy achieved ‘in attacks on large sites it was
estimated that the :E‘pllowing scales of c;ffor't. would be
necéssary. before a site wos so badly damaged that it

required almost complete reconstruction :-

/Bomb Tonnage for Onc Site
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- Bomb Tonnage for Onc Site Number of Sorties
' "a, For Onec Sitc b, For 100 Sitc

Heavy Bombers

Fortress (by day) 90 tons 25 2,500
Lancasters (b _nlj.ght :
using “Oboe"g,( 125 tons 28 2,800

- Light and Medium Bombers

Mitchell - 3% tons ‘ 215 21,500
Marauders 170 tons 95 9,500

At the same dote some thirty of the sixty sites
so far identified were cstimated to be half complefe for
© civil erigineering but no niilifary engiheoring appeared to
have been started at any of them. Initial attacks were to

“be carried out by the 2nd T?.c’)cical Air Force and the
2
American 9th Bomber Command against sites at least half

comple'l':ed in order to discover what were the best methods
of attack to employ: thercafter all sites were to be bombed
as they reached this stage of complction., A foew attacks

of an experimentai kind were also to be carried out by
heavy bombers; but unless the medium and fighter-bonber
attacks proved insufficient it was not intended to divert
heavy bombers to this type of target., The training of the

two forces Woizld'be interfered with by this programme but
Jwas

(1) The reason why Bomber Command were prepared to attack
a small and isolated target such as a ski site but not
an equally isolated target deep in Germany, such as the
Pursterwalde factory, was that the blind bombing .
equipment which made the first possible could not be ﬁ
used for the second. "Oboe" entailed special ground
stations in the United Kingdom which could only control
aircraft up to a limited range, approximately two hum-
dred and fifty miles, 3cm. "H25", the equipment which
Bomber Command thought they might eventually use to
attack small and distant targets by night s Was carried
in the aircraft and could therefore be used anywhere
within: the range of the aircraft. But it was &, less
accurate aid than "Oboe"; hence the Command!s uwilling-
ness to attack targets such as stenwalde until
sufficient aircraft had been fitted with H2S to counter-
balance the inherent inaccuracics of the equipment.

(2) The resources available in Deccmber 1943 were as follows:— ~
No, of Squadrons. Aircraft .
9th Bomber Command ’ 32 288
Light Bombers ond T.A 12 192
Fighter-Bombers T.A.F, ~ 192

S
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vas cxpected to be offset by the incrcasc in battlé cxjerience.
Moreover, :Lt was hoped that the attacks would provoke the
Geman fighters in northern France to battle and thus give
escorting British ﬁ.ncl American fightcrs,thc_opportunity of
desfroying the defensive power: of the German Air Force in the
west, |

| When 2nd T_a.ctigal Air Force and 9th Bomber Command
begép their attacks, which was 5 Dccember, the cxpectation was
'Ehat' twenty-five ski sites would have been neutraliéed by the
end of 1943, But the expectation was soon bclied.  The
very first operation - in which 198 Marauders were despatched
against three sitcé ~ demonstrated how difficﬁl{: it would be
for medium Bombe;cs to find and attack their targets in winter
weather and with. the bomb sights available at this time; for
only 52 Marauders dropped their bombs, and these without
success., Bad ground haze persisted during the next seven days
and at least seven operations had to be cancelled or were
abortive, Threc sites which had been allotted to Bomber
Command for attack by n:i.ght were also left alone because of
the Weafhei:‘. In view of the delay General Eaker was asked to
consent to a heavy attack on.as many sites as ppssible by the
heavy bombers of the 8’ch Air Force; and this was agreed to. -
For thc moment however , all that was contemplated was a.n
isolated operation. There was no question of interfering with

the attack of the German aircraft industry.

(l) (:@ The Marauders of Ninth Bombor Command wore oqu:.pped with

-the Norden Mk.XIV bombs:.ght with which excellent results
had been achieved in the Mediterrancan area, where visi-
bility was generally much better than in north-west
Ewope. The Mitchells of the Tactical Air Force were .
~equipped with the same sight less the .computer box, .and
whatever the conditions could not be expeccted to achieve
such good results as. the Marauders. :
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The weather improved a little during the third
"week in Do¢cn1ber and more attacks were made by modiun and

ﬁghter—bbmbexfs and onec by,Bombér Command. On 20 and 21 -

Decermber a total of about two hundred German fighters

" come up to. 1ﬁeet our attacks and twelve were béliex}ed tq

' ha,ve been destroyed, Thereaftor there was rarely any

' é’gtempt on the part of the eﬁemy fighter force to oppose
B attacks lbh""-ski,:site’s'. .'No't‘ untn.l 24, Dcic.:embei"}.w;xs the
L Z"tf\'?"v'éé;’chgr; suitable for tho 8th Air Forcs; but on that day

672 Fortresses attacked twenty=four sites, dropping

nearly fourteen hundred tons of bombs, Serious damage

was believed to have been caused at thirteen sites.

o more attacks were carried out by tho 8th Air

~ Porce during the last weck of the yoar. 2nd Tactical Air
"Force a.ﬁd 9tk Bomber Command wWere active , however, and
‘attacked twenty-five sites with over five hundred tons of

- bombs: in addition ,I'Bomb’_er .éommand attacked four sites at

n'ight.v Altogether, between 5 December, when the attacks
began, and the end of the year the following tonnages were

dropped on ski sites ¢

‘ Borib

‘No. of Sites Attacked. Tonnage.
Taotical Air Forces )~ . -
8th Air Force - ) . 47 ﬂ%s
Bomber Command o "5 ~ 34.% 321k

Twelve sites werc thoughf to have been neutralised in 'these_‘

. attacks and nine more seriously damaged: fifteen others

- had been affected, six were untouched, and ten had not

/bcen

(1) Results were.itepor'ééd in four categories: Gategory A

~ concentrated groups of hits in target area with one
or more direct hits on essential buildings; Category
= hits within target area near enough to causc
probable. demage to essential buildings; Category G -
- some hits in target area but none near essential
buildings; Category D ~ no hits in target area.
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been photographed.

viii., Conclusion.

These were the beginnings of a bombing campaign that
was eventually to bring about the abandonment of the ski sites. -
But the policy governing the bombing of ski sites had not boen
properly defined by the cnd of 1943. There was still doubt
concerning the role of the heavy bombers, both American and
British; or, to make the same point in a different way, it was
still not clear what propoftion of bombing effort was to be
allocated between "Crossbow" and German industry. Nor was it
clear how the invasion oxpedition (Operation "Overlord")
might be affected. It was in fact to be an influence’on
bombing policy and even more on air defcnce; for the areo.s;
from which the invasion of France were to be launched werc not
those which were principally threatened by "Crossbow"; and tho
question of allocating the resources of air defence was
thereby complicated. What was eventually decided belongs
chiefly to an account of what took place in 1944, though some
preliminary steps had been taken during December 1943.

This lack of clarity about operational plans at the‘
end of 1943 is only to bc cxpectod. Up to that date "Crossbow!"
had been pr:i;marily an intelligence problem. Only in the last
few wecks of ’Ghé year, by the identifying of one of the new
weapaons and the means wherebir it was intended to launch it,
had the problem so far becn solved thet it could be passed
on to the operational staffs. Thercafter the main intercst
1iés in the offehsive counter~measures that were exccuted
and the defensive ones that were planned; and intelligence

then played its morc usual role of handmaid to operations.
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TIT. JANUARY, 1944 - 12 JUNE, 194k

i. Firé‘c Plans for Defence Ageinst "Crossbow!

. Civil Defence and Scourity Procautions.

One result of the first vague rumours of long range

- rockets hod becn the formation of a special cormittce of the

Home Defence Executive under Sir Findlater Stewart to consider
various questions of civil defence: c¢.g., a system of public
warning, the dcceptioﬁ and confusion of the cnemy, control of
the i)rcss R ovﬁcuation ﬁ’o;ﬁ London, transfer of Government
departments, provision of additional shelters and the rein-
f‘orccment of existing casualty and resoue scrvices. Numerous
plans were made and embodied in a report thot was approved by
the Defence Connnitfee on 30 Junec 19{;-3. A warning systen had
been devised which wag to be ready by 15 Octoiaer; a plan had
been prepared to confuse _tho encmy by the oxtensive usc of

smoke and flash sinmulators, but as it cntailcd a good deal of
labour and material it remained a paper schome; plans were also
readx) for the evacuation of 100,000 of London's priority classes
and 20,000 were also to be cvacunted from Portsmouth and
Southampton; accommodstion in the London arca had been earmarked
for half a million homeless pcc;ple ; and rescrves of Morrison
shelters wvex:é being concentrated near London and in the Solent
aros. .

This sort of problem, however, could only be tackled
satisfactorily if there was fairly definitc information, first,
of the likely scale of attack, second of the date at which.it
could be expected to begin., Nothing certain was known on
either of these points during 1943. But on the whole as the
year went by the civil departments became less disposed to
conmit tﬁgmselves to big preparations for meeting a threat whic;,h
might not,materialisc » @nd which, if it did, might not be so

terrible as had at first been thought. By November 1943 the

original estimates of casunltics had been scalcd dovm to

between ten and twonty killed by cach rocket that fell in
) /London;
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- appreciated that the only way in which it might be possible_

- Very little was known, as we have already noted, aboub the

. first of thesc three types of target. Nor had the firing:

38,

i

iy

London; and thorc was general agreement that the very

" earliost date at which attack might begin was Januory 194k
‘Conscquently, at a meeting of the Defence Committce on

18 November, it was decided that all plans covering the

secur‘l‘cy o'f“the populmfiori' in geheral and the governmont

J.n partlcular shoulcl be completed on paper but should rcmain

at that stage. The decision was the more willingly made in | A
view of the C.A. S.'s advice tha.t if heavy attacks began the

whole Welght of the Brlt:.sh and American bom'ber forces would

be diverted to tho bombing of the firing po:l.nts.

ﬁp to the date of this meeting the main danger

appeared to 'be the rocket, which with its short time of

flight and invalnerability to the usual means of air defence

created a special and difficult problem. It is significant

- at once of‘the lessening apprchension of rocket attack and

of the increasing concern with flying"bombs that between

November 1943 and June 194k little was added to the policy

laid down by the Defence Oomittée at the earlier date,
Only when flying bomb attacks bégan did questions of civil
security become once more s major é.c;nééi‘n of government.

b, Rador, Sound Ranging and other Progpcct:.ve Counter-—
Measures.

A number of counter-measures other than bombing
and orthodox air defence were also considered,. In the months

when the only threat appearcd to be rockets it was

to diminish the enemy's rate of fire would bg to bomb the

centres of production, the lines of communication between

. Germany and the areas from which the projectiles were being

launched and the firing points or launching sitcs themselves.

(92

- points themsclves been identified. Somcthing could be done, -

- however, for it ‘seemed practically certain that the attack

would come from northern France; and counter-measures would

fo
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'be( greatly simplified if equipment was prepared that would
loccte firing points within that area. |

The obvious means thoat lay at hand was radar,
Consequently, one of ilr., Sandys' earliest méasures was to
set up o committee under Sir Robert Watson Watt to see whether
existing radar equipment could track rockets and plot the
positions from which they had been fired. It appeared that the
requirements of long rangevo.nd a wide field of view were best
met by the existing Chain Home Stations round the south and
south-east coasts. However, except in rare cases and with
highly skilled operators, they could not be expected to identifly
rocket tracks unless special apparatus was installed. Fortunate-
ly such was due to come into service in the saumexr of 1943 1n
the form of Cathode Ray Direction Finding (C.R.D.F.) equipment,

This had been developed to improve thc location of aircraft

‘and displayed instantaneously, and in a form suitable for

automatic photography, the range and bearing of all targets
within a field of view of 120° 'in front of the C.H. station.
Eorly in July 1943 thé first of these sets was installed at
Rye; and by August .five C.H. stations between Ventnor and
Dover had been fitted. From July onwards operators were
trained to videntify the characteristic trace that was to be
expeéted from a rocket. A continuous watch Waé also maintained
at these stations which, with three more to the west of the
Islc of Wight, were the basis of the public warning system thet
had been devised. in December, howv;ever, the watch wa.é
abandoned subject to reinstitution at eight hours notiqe. ‘

Flying bombs were not thought vto demand special
radar measures to the same extent as rockets. If they flew
at three to four tbouSand feet, as thé majority were expected
to do, and on a straight and steady course, the rader equip-
ment in service on the south and south~east coasts for normal
aircraft tra.ékin,g was expected to 's_uffice; A procedure for
identifying flying bombs and transmitting data was 1laid down

| /esxly
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early in 19M+ and oporators were tr'u.ned in it.

o Prelm:.nﬂry measures Were ta.ken in the summer of
l9l|.3 to locate rockct f:n.r:.ng po:mts by means of flash
spottlng o.nd sound ro.ng:m GO'\S’tul art—:n.llery units between

Folhestone and Dover were respons:.blo for the first, For sound

ranging, four troops of the llth Royal Artillery Survey

 Regiment were allotted 17WO deployment areas in Kent from

which they could cover the sren Calais ~ Boulogne and, less

efficiently, Abbeville - Fécomp. Like most ’equy measures

" o.ga.lns’c rockcts there Wa.s a period between the end of .1943

and the stmlmer of 1942;. in which little was done in this
field.

:‘ Twa ‘other sorlts.of pr0posed cibunter-mea.swes are
also worth noting, although little came of them. The back-
Q:‘ouhd td théir consideration was fhe laék of intellig’énoe
about what ﬂxo Germans nge_ preparing in northgrn France. It
was therefore ‘suggve'sted as early as July 1943 that a Go:ﬁnondo |

raid migh{'. be launched a.gains-b the suspected firing points in

‘the Pas de Calais., ' The operation would have been extremely

hazardous; there was a likelihood that information obtained

would be delayed in readhing England; and so little was

Knovm about the sites or illikely launching technique that it
would have been difficult to giw)e our men the precise briefing
that is a necessary preliminary to this sort of venture.

Consequently, nothing was arranged. However, when the ski

 sites had been identified and connected with flying bombs

the Air Ministry again suggested that a Commando reid might

'brigg' back some valuable informa.tioh. On this occasion

Major-General Laycock, the the‘f’ of Combined Opel"ations,
feported that simultoneous raids by bar‘éies of f‘our' or five
men on eight to twelve sites might have some chance of
success , bu"l:.he éonsidered, such an oiaeré.tion justified only
if intelligence could b_é bbtaihéd.in no other way, There the
proposal- W}a.s‘drop:p'ed. It came ﬁp again towards the 'end of

/June

——
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June 194k but it was still considered impracticable., In

any case the Commandos were fully committed at that time,
The second type of operation that was proposecd
was not dissimilar, It wos to obtain informntion from o
captu.r_‘ed' German, technician about the purpose of the lorge
sites in northern France, This was a task thot came
within the sphe:fe of the Special Opcrations Executive. It
involved even more than the usunl difficulties. Not‘ only
hod an S.0.E, agent to be dropped in one of the most
he,a.vily guarded areas of occupied Europe and pi_c_ked up aé;ain,
he had to capturc a suitable technician and bring him back
to fhis country for interrogation; for an agent suitable for
the job ‘o:E.‘ kidnapping wou:1d not be the man to ask the right
technical questions and ensure that the answers he received
werc relioble and accurate. 8.0.E, reported upfavourably
on the project; but such importance was attached to it
that a suitable individual was selected for copture. It
turnecd out, however, 'that ) he and others like him were so
olosely‘ guarded that the enterprise would have been too
hazardous even for the determined and resour‘ceful men .upon

whqm 5.0.E, could call,

c._The Place of A.D.G,B.
411 these plans and proposals for defcencc both on

the civil and military side, werc necessary. But it was on

the air defences already in being that the security of the

country chiefly depended. This was not actually the case to

begin with. . Fighters (at any rate in a defensive role), guns

and balloons were helpless against rockets; and only the radar

stations, of the various components of the air defence of

Great. Britain,; appeared to.have ony value, and that éntirely

passive. The position was altered, however, when the threat
took the form of -a'pilotless airaraft, Against this sort of

attack the existing defences could cxpect some success.

' Indeed, it is worth remorking that no other defence was:

/possible,
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. posgible. -The indicstions werc thot the new weapon would

‘not be directed by rodio, 50 jamming by rodio counter-

measures was out of the question. The possibility of

"~ diverting “the mi'é".si‘lc_as by setting up o powerful magnetic

“field near London was also considered; but the amount of

copper :and electric ﬁdwer “that would have been 'réquired

‘Was 80 great that the rséheme'w'as pronownced quite -

impracticable,” Thus within a fortnight of the purpose of -

'the ski sites becoming known the Deputy Chief of Air Staff

reported to the Chiefs of Staff that "an appreciation of

" the threat from pilotless aircraft hos been forwarded to
" the Air Commander-in-Chief, A.@.A.F., with.instructions to

“consider in consultation With §.0.C.-in-C., Anti-Aircraft

(1) o
Command counter-measurcs possible with the résources at

his disposal and to preparje; plans gccordingly. " By the end
of December 1943"'11114 Marshal Hill, Air Mérshal Command:ing B
A.D.G.B; , had p:-répared‘-an oﬁtlinev‘phn which was’ approved by
Ai‘r.' Chief Marshal Leigh-Mallory’ané. submitted to the '
Chiefs of Staff, Fighteré , guns and balloons were to be

deployedvin three separate areas on the approaches to London

and deployments were also propOSEd'tQ cover Bbistol and

o /SOuthaJr@ton.

(1) This was a curious phrase that gives the impression
that the Air C.-in-C., A,E.A,Fs, - Air Chief Marshal
Leigh-Mallory - was the officer responsible for the
air defence of the country and that G.Q.C.-in-C. Anti
Alreraft Command - General Pile — was his chief

- consultant. The first was. true in the sense that the
- defensive part of the old Fighter Command, under the
name of Air Defence of Gredt Britain, was one of the
forces under the command of Air Chief Marshal Leigh—
Mallory who was nominally responsible to the Chiefs of
Staff for the air defence of the country. Nevertheless »
the operational control of all the air defences of the
. United Kingdom, including Anti.Aircraft Command,
~remained the responsibility under Air C-in-C., A.B.A.F,,
of the Air Marshal Copmending, A.D.G,B,  But even '
- supposing that the latter organisation had not been in
being and that Air Chief Marshal Leigh-Mallory had
directly sontrolled the air defences it is rather sur-
~ prising that he should be instructed to consult’ the anti
aircraft commander. He would do that as o matter of
coursc but he would do it nlso as o.matter of grace on

the part of a commonding officer,
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Southampton., No important changes in the disposition of -

scarchlights, which alrcady covered London -a.nd the other

threatened creas, were visualiseds In thé London defence

.8cheme the fighter area was.ncarest to the South coast. By

_day, standing potrols were to be maintained over the coast

and inland. By night, similar patrols would be organised
and intruder aireraft would be.employed to intercept the
flying bombs near the point‘ of launching. On the North
Downs all available A,A, guns - some five hundred heavy
and seven hundred light - would be deployed. Immediatcely

béhind the guns would be a balloon belt where as many

balloons as possible would be kept permanently at a

suitable operational height.

The scheme at once raised the problem of providing

. the necessary guns and balloons without seriously weakening

defences already in being or budgeted for the futuwre. In the
case of balloons, the Chiefs of Staff were at the time
considering the rcduction of the balloon defences of the
United Kingdom; and if the saving proposed was devoted to
defence agoinst flying bombs the pro'blem could be solved,

The question of guns was more difficult. The most convenient

sources of supply were 21st Army ‘Group and the antisaircraft

training and firing camps. 2lst Army Group Wwas part of ’che

forces required for the invasion of France and np_gj: of 1ts
guns would on'ly be available until D-day at the latest.
Consequently, the plan for defence against flying bombs had
to'be so arranged that as few guns as possible were taken
from this source, which made it neceéséryf .to:;'ind the majority
from formations of Antr./\.:trora.ft Command remote from the areas
threatened by flylng bombs. In all 264 heuvy guns were to
bc, prov:.ded in: thls Wo.y. But to thls the Ghlofs of Staff

objected; and in February the plan was abandonecd.

/id.
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ii, The Rcla.t:.on Between 0verlord" and "Crossbow"

2 Est:l.nates of the Du‘ect Effect of Fly:.ne; Bomb A ttapk.'
To tmderstvand why Jchzl.s was done it must be -
apprecidted to 'v}hé.t- extent the: requirements of the invasion
of France werec aict‘atihg militory plans during the olosing
months of 19L|.3”: anci eariy 1944, Invas:.on was a pro;;ect long
and careiully prcpared. ' The Atht:.c powers were committed
to it; for, dcsp:l.te the haza.rds ’. :Lt offercd the one means
of eorly victory. And not only Wwere they comm:.tted to the
project in general, they were coxmm.tted by the end of 1943
. to a particular pldn which was inflexible in most of its
essential parts if the invasion was to take éhce at the
appointed date, For most of 1943 the obstacles to its
success were appreciated and had been discountédir as ‘far as
- possible. A8 far as the preparatory period and the actual
seaborne expedition wéfe concerned the most obvious threat
. . Was air afctaok.v; "But the position in the air was such |
that it could be faced Wwith confidence; although an attack
as ‘heavy ond sustained as the Luftwaffe :1.n thé west could
launch might well cause serious Adama.ge at the i;'xvasion
ports and the shipping concentrated therc. .
The new Germah Weapons, however, created an

unforesecn, and largely unforesceable, problem, Not much

could be done about it wrtil something was known of the
likely form and direction of attack, But as soon as the
ski sites had been identified ond it was known that the
immediate threat was attock by flying bombs the possibie ,

effect on "Overlord" was examined.

/A

(l) It will perhaps o.ss:.st the reader if he is rcminded
' of the code words for o number of operations, which
are used in the narrative vwhere convenient..
"Crossbow" ~ German long range attack in general;
"Diver" - attack by flylng bonbs; "Big Ben" - attack
by rockets; "Overlord" - the opcrat:x.on for the
invasion of France,
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A first report was produccd by Liout,-Generel
F.E. iorgon, Chicf of Stoff to the Sup’romc Cormander, on
20 Deceiiber 19#3%(1) Tt was bascd on a nuiber of assurptions,
two of which roflected the inadequate intclligence of the scalc
and direction of the Germon attack. Thesc were. first, that |
onc ‘hundred lauhching sitcs would be uscd agoinst the
"Overlord" ports and esscrbly arcas, seccond, that the moximum
Gernen effort would be eciuiya.lcn’c to 2,000 tons of bombs cach
24 hours sustained throughout the 24 hours. This was qqito
the worst case from thc defenders! point of vicw, At the tilﬁg
only ten per cont of the identificd ski sites were alignod
on Bristol. ‘Onc third of the remainder were in :vr'a.ngepf
Southompton, The rest were aimed at "Lonc'l.on and at London

not so much as &n "Overlord" port but as o centrc of ‘

population and government.

However, the conclusions were that the prescnt
invesion plan was impossible unless it was carricd out from
the 'South coast; that movement of the assault force 'westwards
from Southampton, wherc it woﬁld‘ be in less danger of o.ttaék,
would require transport and supply re-arrangements.that could
nardly be completed if the cxpedition was to be launched
punctually; thot the oxisting plan should stand and the risk
of casunlties be accepted; but that if it was decided to amend
it the decié.ion must be token immediately to allow as lnuc;h time
as possible for new arrangements to be made,

No major changes wére in fact made; and with the
mounting success of the attack on ski sites during the first
three months of 1944 the danger of attack appeared to
recede, The final verdict .come at the end of March from
General Eisenhower, who stoted, "a;. "Gross"bow" attack will
not precludc the 1aunching' of the assault from the South -
coast ports and the ﬁrobab’le incidence of casunltics does

/not

(1) Sce Appendix 4
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" not maice lu necessary te o.ttenpc t0 move assault forces west
of Solrbhx\pton.

by Though ’soinc interferer‘l’ee ;with‘ the loo.dihr’: of shipping
o.nd a:.rorc.ft in-the Tlrmnes and Sou’bkmnpt’)n arcas must be
expected, it is no‘g smi‘lolcnt %o Jma,’c:l.f\r plans for .
dlSp\.Lacoment of shipping and areft fror1 these Jeas." - \ | (’-\
This rema.:l.ned the w.u’chor:.tntlve s’cotcnent of the offect 'l:o
be e,xpected from fly:,ng boms, - No att_e?npt twas in fact mo.de
to attack the invasien fleet by these means; and altogether
the c]:l.reet eff’ect of "Crossbow' on the exped::.‘tlon was |
neglig 1ble.

b Effect on "Ovcrlord" On Dcfenco Ageinst "Crossbow"

But there were a number of less direct ways in
which the two proje'cfs were ’relat‘ed; for although inirasion
- might not ,itseii' be seriously ‘threa.tene‘d it ma.de such
: deiands updnfthé' forces, both Amorican ond British, in the
Un'i"c‘ec’l. Kiné:dofn, that both defonsive and offensive. counter-
"meo.sures against "Crdssbow"_ were ineﬁtably affected. It
was on this‘a.ccountA that the orirfinc‘.l;defensive plan
.‘o.ga.lnst flylnc bombs was modlf:.ed Thls as rt “stood could
only have ‘been carr:.ecl out 'rb the expense of 'bhe defences
- 'of numerous tovns in southern a.n‘d south—west England and
of the training of anti-dircraft urﬁts of 2lst AArmy Group.. o

Moreover, when the question of special defences against

fly::.ng 'bom'bs was be:n_no' oons:n.dered er riy in. 191,1..,“ the -

: ‘d:u.spos:.tlon of the air defenoes of the” “Overlord" ;porfs
had, aifrea._dy been o.greed upon, --leav:l.ng what was regarded as
the m:.n:.mum number of ’fighters a d a.nc:.lL.ry defences for

- the rest of the Uni:be'd-Kingc.]om.A Oons0quently, if flylng “““““

'bemb a;btacks Ber:a.n when‘ the "O%rerlor‘d" ,defenees5were S . | /‘\

requ:l.red as might well happen , either these Would have to T

be reduced wh:.ch was horc'lly to be a.ccepted. when 'S0 much

'depended on ‘che e:ipech.tn.on s or the defenees of the rest of

/'the
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. the coun’cry; a]rcaclylreduccd, would have to be reduced still

fm‘tﬁor.'
It was in an uttcnpt t2 overcone this dlfflculty

that on the :|.nstructlons of the Chlef., of Sto.ff what was known

as the Concurrcnt "Ovorlord" and "DlVCI‘" Plan was preparcd

| during Februory 1944 o take the plé.ce of the original plan

for defence agoinst fly:ilng boribs prepared two months carlier.
It w&.s designed to make the most of the avoilable air defences
in a g.itua:bion where defences werc req'u:'lrecl at the same time
both for the inv*o.éion c:q;ec'li’cion and against flying bombs,
with the former receiving prior attention. In other ‘words it
met a situation whore flying borib a.ttacks coincided with the
final prepara.tlons f‘or :an“sn.on or w:.th invasion itself.

c. The Conourrent “Overlorcl" and "Dlver“ Plan of
Adr Defence. :

The' plan, which was prepared at Headquorters,
4.D.G.B., adhered to the same disposition of the various
components of air defence as the original, disccrded plan.
That is to say that fighters were to.be. the first line of
defence against flying boribs and would man patrol lines by

dey ond night over the coast and .inlancl’ as far as the gun
belt. This, for the cefence of -London', would be.on the
North ]50\?113; for the defence of Bristol; in the Yeovil-

Shaftesbury crec. ILondon was olso to be proteéted by a belt

- of balloons on the high ground betwcen Caterham in the west

and Cob:nam in the cast. Additional scarchlights werc to be
ploced forward of -she gun-belt south of London to assist the
gunners at night. In the 3olent arca the defences allotted
for the protection of the'inv"_asior; expeditions were, with the
addition of two secrchlights batteries (48 lights), rcckoned
sufficicnt to deal with flying bombs as well as piloted

aircraft,

/The
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The plan 1nvolvec1 allotting elght day fighter
squadrons specially to flylng borb patrols. S:Lx Woulc'l be
* dravm from No.1l Group and would man the(patrol lines
farward of thé gun belt on the North Db\ms; Two others .
from No.10 Group would defend the Bristol area, using normal
nethods of -interception ’ i.e. standing patrols would not be ‘ (-3 '
flowm. As for fighter patrols ot night, it was héped that "
five squadrons would be available in the south-east and three
further west. o ‘

S:LmlL:cly, the ba.lloons and Seal‘chllgh‘bs that the
plan earmrlxed for “"Diver" 1nvolved little or no reduct:.on
- in the:defences of "Overlord". The London ba.lloon belt was
to contain 480 ba.lloons, most of‘ whlch were ava:.La.ble by the
_.end of March 191..&. as a.-result of reduot:.ons :Ln the stat:.c
balloon barrages of the Um.ted K:Lngdon.‘ The only balloons
stlll in oper‘..t:.on that would be rcquired were those in the
ba.rro.ges at Swansea, Cardiff and Newport., These were to be
' wi~fhdravm for the belt only when flying borb attacks began,
The eleven bdttcries of searéhlights » additional to those
a]rea.dy deployed in the south, that the pla.n entailed oould
be found without much difficulty from ex;ist:i.ng defences in
Sotth Wales and north-cast England, ‘

Altogether ', as far as it a.llotted fighters, balloons
and searohhghts to. fly:mg bonb defence, the Goncurrent Plan

wos l:.’ctle .more than a resta.tement of the original plan and o

_:.nvolved no sPec:Lal problems. The disposition of the gun
defenoes, however, was another matter., Three situations had
to be cons:.dered The first - Case A - was"that which would
apply prn.or to 1 Apr:.l 19414., ‘the date at which the defences
of ‘the "Overlopdt bases were to be at full strength. The guns

O

that it was plemned to a,llot B fly:.ng bomb -defence under
Case A included 128 J»hnerlcon heavy guns; and'Case B covered
the situation that would arisc if for some reason thesc guns

/Were
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were not availesble. Casce C could not be expressced preciscly

.1n terms of guns, for it dcnoted thc s::.tuz».t:.on whioh wuight apply

i

uftc,r i u._'prll whon there was some ]J.kellhood that more

lnerican guns could be utlllsed.

In each of thesec three situantions there were

~

three moin requirements for apti-aircraft guns in the United

Xingdom., Pirst and fprembs_t, the defence of the "Overlord"
bases; second, defence against flying borbs, and in particular.

the devfence of London- third, thé defence of the rest of the

_country, 1nclud1no' London s ...go.:.nst a.ttackb by p:l.lotcd

aircraft, That the ].a.ttcr wa.s necessary the n:.ght attocks

of Janufnry to dMorch 1944 were a suff ;clent reminder. 4

Under Case L, 1l.€. before lst April, the complete

anti-oircraft defonccs of the 'Overlord' bases were not

required; for not until that date would the lost and most
irmportont s’mg,es of asseuwbly 'Be reachecl. When ‘bhcy were,
sone six hundred heavy e.ntl—".:»rcraft guns and elght hundred
light were to re:mforcc the defences 'x]ready in posn.tlon
giving = total of no 1ess than 114.14.2 heavy and 1122 ly,ht
guns, Thus, between the date 'by which the Conourrent Plan
had been prep réd L Mcrch ‘191;14., and therbegili'ming of"
Aprll, o 1;91"70 nu.‘lber of guns vwos ava.llable to be callecl
upon if fly:t.ncr bomb attacks began, Nevertheless s the

-

a.llotncnt of gunu for the latter purposc undcr Cﬂsc Lowe

numerically the same as in Casc B, po.rtly 'because the time

in Which Casc j; would apply was so short, partly because the

C‘fn.efs of Staff were dotcrm.nec’l to let nothing interfere
with whot they reg cled as an adequate clefence for the

invasion c:@cd:x.t:.on a.ncl :Lf once a large nmber of guns

went :Lnto actlon aga.:l.nst £lying, 'bombs before the 'Overlord!

preparat:n.ons reoched their pcak it mght have been difficult to
rédeploy any of then for thé defence of the 'Overlofd' bases.

'!:Lth 1r151an1f10mt except:.ons the total gun '

resources beforc a.nd after 1 u.PI‘ll but prior to D-day were

/the



50,

R the sasie. - They éxpﬁnfed to 2735 heavy guns and 1870 light
guns.  2151: Arny Group »anc'L 1st U.S. Army Group accounted

far 432 heavy and 670 light guns. Tho rost were in fnti-
Aii*éraf“t COI?i‘!';IEI]d. o.nd.Home |Forces. Under Co.sq B, Which was
the worst :Ln that it cnvisaged seporatc deployments both
for '0verlord' a.nd 'Diver! and a.léo the absence of 128
Imlefiéan guns, ‘the '(5ve’rlo:'c‘d.i fclcfonées and the guns in
e.nt:.—a:u:‘oro.ft régiﬁénts ‘dsei:a.;ilcid to novc ofl or shortly
aftex- My, eﬁbra.céd 1258 heavy and 950 light quns, loaving
: sorc fom:“been mundred ‘heavy guns and nine hundred l:.ght for
| defénce aga:mst flylng bonbs and the rest of the country.
The necds of tho la.'btcr dlcta.ted the sca.le o:f' tho former.
Thlrty-two gun d.efenc‘th arelas in Anti Anrcraft Comuand at

) which 910 heavy -guns were depiloyeld were selected as suita.ble
arcas 'ét’rom Which wﬁthdra.wzils_ could be mode for the needs of
invasion as(' Awerll as 'Diver" - Not all these guns' could be |
withdrawn while the threat of norml air attack renained;
and the minimum secxma.ty was estlma.‘ted to. be somc 546 guns.
A more drastic reduction was planned in the defences of
vital foin‘os pﬁotectod by light guns. F‘orty-two were to be

rs‘l:rlpped of all protectlon, thus meking available some two

hundred guns. " Out of these resources of Anti Aircr‘af'b.Comna.nd,

192 heavy and 138 light g;.ms were held in readiness to man

_the 'Diver! gun belt defending London. If American heavy guns

oould be dé.lléd upon (and by 15 April it appeared that 96
might be ava:.la.ble) ‘bhey would replace o similar number of
Anti AJrcra.:f‘t Cormand guns, not be e.dditlonal ‘bo them. All
told, the gun bolt was planned to contain those 192 heavy
guns and 21;.6 light guns Y , 108 of the latter being provided
by 21st Arﬁy Group. The Bx'istol ‘gun bBolt ivas' to be manned .
until D-da.y bv 96 heavy and 36 light gﬁhs of 2lst Az?my Group,
As Br:.stol Was on]y mena.cad by the fly:.ng 'bomb sites on the

Cherbour pen:.nsula. Whlch it was h0pcr1 would be neutralised

" /shortly

- (1) At some mdoterm:.nablc date prior to 6 June this was
anended to 192 ]a.ght gu.ns.

()
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shortly a.:f'ter the landing in Fro.ncc, no arrangemcnts wore rade
for no.:.nto.:.n:.ng the Bristol defencus o.fter D~day.

Thls allotrent compared unfa.vmmably with tha.t whioh
had been recormended in the original plan of defonoe against
flying borbs. .8 ‘o.g'o.inst the 528 heavy guns- and BOA. i]."i;ght
guns wh:.ch the orlg:l.nal plan envisaged only 288 hea.vy and
282 hght guns were to be dcployed under the Gonourrent Pla.n.
I‘o was hoped that the imericon guns mgh‘b provc more effic:x.ent
than the British; ”but even 8o, SO big a reduction needs
o}c.plainlng. J e Tl e

In the first placo 1t should ot Be £orgotten thet
the or:.gn.n'xl plr.n was prcParod on the assumption that flying
bomb a.tta.cks would beg:.n before the preparat:.ons for invas:l.on
were completed. Thus a grea.’cer proport:.on of ‘bhe reduct:.on

in the dcfences of the rest of the country coulc'l. be “devoted

- to 'D:Lver' than :Ln a s:.'buat:.on Where add:.tlonal defences were

also neecled for the :mvns:.on bases. Secondly, the pol:.oy of
‘bhe Chiefs of S‘baff was to ensure the fullest possn.ble
protect:.on :E'or the invasion expedition ﬁ:'om normel air attack
which, as has beecn scen, was reckoned a greater danger than
attack by flying 'Bombs. Consequently, the scale of defénces'
aveilsble for obher purposes was dictated by that required
for 10verlord!, It Wes, however, amticipated fhat the
position WOuld ;be easier after D-day; ond in fact more guns
were deployecl in the London gun belt within a fortnight a.fber
flying borb atta.cks begm than were allowed for in the |
Concurrent Plan, Finally, the original plan was drafted
in’ December 1943, :..e. before the attacks on sld sites -
were properly unde;' waye. The Concurrent Plan, however,

was prepared in Februory 1944 a.ncl aﬁpproved by the end

/of
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(1) :
of the month when the attacks on sites had been going on m

for over two months with such success that there was good

re‘a.son to believe that ‘bhc‘ potential scale of flying borbs

attack had ]oeen ser:j.ougly aff@cted. . In short ; there did

not at thelater date appear '!;o,vbe.‘t:he same. urgent need for

a powerful defensive system as in the Vlgst weeks of 1943; . |

and iﬁ any case "Crossbow" had %o take second place to z-')
".Overlo;rcl'?. It is the bombing operations, and in partioular |
Athhe.,-a.jbta.cl_cs on ski sites, that bzfought about this happier:

state of affairs that rmst now be considered.

iii. Borbing Counter-ileasures.

a. General Considerations

The review of counter-bombing was left at the
stage reached by the end of 1943, when no comprehensive.
policy had been formulated but when such of the Allied
bombing effort as was being brought to bear .on German
preparations was being applicd almost entirely against the
ski sites in northern France. The large sites were also
receiving some attention, although their purpose was not
yet known, and certain suspected centres of rocket and
flying bomb production had been attacked, but only insofar
as they were centres of piloted a:ircraﬁ: production. :Lit_'ble
was known of this aspect of German préparatiéns.

What force‘s"'ought to.be employed against 'Crossbow! ,

What sort of attacks should be carried out, what size of -

effort would be required, were not easy questions to answer
at the beginning of 194, It had first been thoughtthat

/the .

(1) The chahnels whereby the plan was approved are signif-
icant of the wnusuel division of responsibilities for-
air defence.. It was nominally prepared by Air ©, in C.,
L£.EB.a0F, at the "invitation" of the British Chiefs of
Staff, and was in fact the work of the Air Marshal )
Commanding, A.D.G.B, Having been approved by Air Chief —
Marshal Ieigh.Mallory, it was approved in twrn by
General Eiscnhower, the British Chiefs of Staff and,
lastly, by the Prime Minister. The Air Ministry appears
to have had no status in the matter. o



7
Kd

~

-g.;es. ()

9 January.

" 53.

the bost instruments would be tho American 9th Air Force and the

" British 2nd Tactical Air Force, (including No.2 Group of Bomber

Command) , which wore the offensive components of ‘the Allied
Expeditionary Air Forces. If these formations had been

capable of neutralising the sites in northern France the main

‘obstacle to the efficient distribution of the Alﬂiéd ‘bomber

resources in the United Kingdom would have been overcome,
Not that this would have been easy; for the two forces had an
essential pért to piay in the bombing prepaeratory to invasion,

and even more in the invasion itself and the subsequent battles.

' Moreover , their ‘ba.cﬁical role demanded a hn.gh and peculiar

standord of training to fit them for the task of co-operating with
ground f—orces ;‘a.nd thenrcrwn cormanders, not to speak of the

army comanders, were' loath to allow their training schedules

to be interfared with, Against this, hov&ever ’ coﬁld bé set the
experience that would be gained, and was ga:.ned, in ectual
operations. .

But the first attacks by the mediwﬁ bombers and
fightexi—bombez"s of A.E.A.F. Wére disappoin'l';ing. Their
performance could be expected. to improve With'pmaotice »
especially that of the 9th Air Porce which was a new and
inéxperienced formation. Nevertheless, it was calculated
eariy in January 19L.l+ that AE,AF, ‘squadrons were not «iikely
%o destroy more than fourbeen ski sites a month; and as the
existence of ninety-three sites had already been confirmed
this meant that A,E.AF. would be forood to maintain a heavy
scale of attack well info the sunmer', which would seriously
a.}ffeot its role in invasion., Consequently, it was impossible
to escape the conclusion that regular attacks Wopld. have to
be carried out by heavy bombers if the Germ;an preparations
were to be restrained. The wain body of the heavy bomber

forces of Bomber Command Wasyvrha.rdly a suiteble instrument for

- the attack of sites, though good results could be expected

" from some of the specially trained squadrons of ‘the Command.

/on.
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On the othcr hancl the Fortresses of the 8th Air Force, were
| a.dmn.rably suz.ted- and it was estimated that in any one major
attack by thn.s force six sites could be expected to be
clestroyed.
However, this forec, like Bomber Cormand, was
oomnrbted to the o.ttack of German :.ndustry. It was not, it
is true, :.rrevoca.'bly comitted; but Licut. Genéral Doolittle,
~ its cormander, (1) no less than Air Chief Marshnl Harris of
Bomber Cormnand regarded the offensive against Germa.n
:Lndustry as v:.tal to the success of the invasion of France
and the defeat of G-erma.ny, and both men were loath to direct
A the:_r forces to any other 'ba.sk.; Nor was the Chief of Air .
Staff, who exerclsed a. responsibility f’dr the 'strategic air
" offensive to the Corbined Chiefs of Staff, himself convinced
" that 'Grossbow! was such o fhreat that it warranted any major
change ‘in bombing policy. Yot the fact remiined that the
Mericanﬁliméﬁiy borbers would have to be employed if the
Germans were not to have a good proportion of sites ready for
use by the time tha’c thb :mvas:n.on of France would be launched,
if not ea.rl:Ler. The pr:l.nclple was therefore agreed upon
between the Br:.tlsh Chiefs ~of Staff, and Lieut. General Spa.a.tz,
Commanding General of the U.S. Strategical Air Forces, that the
c. O S. (l..h.) s:.tes in northern Franoe should only be attacked by the 8th
46(0) Draft,
19 Ja.nuary. A:lr Force "whcnev*—-r wea.ther oondlt:.ons over Gexwa.ny do not
allow of major attacks there but permit precision ‘bombing ovér
" northern France", In addition, Air Chief Marshal Harris was
insfructed té i‘egard the‘ de.sfruction .0f eight selected ski
- sifes as the ;ir:‘.mary task of his Stirling squadrons whenever
“these were not 0peratiné o.ga;i.nsf targets in Germany. The
principlé , 8s We shp.ll see, was only departed from in exceptional
ciroumstances; and onl;{r a little more than one tenth of the
effort of the 8th AJ.I‘ Force between December 1943 and June 1944
was devoted to 'Crossbow' targets, But it is abundantly clear

/that

(1) General Doolittlc succeedcd Ceneral Ea.ker in January 1944,
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.that Lieut-General Doolittle and, later, when Bomber Oommand
- were required.to attack sites in strength, Air Chief Marshal
. Harris were antagonistic to what they regarded as.o commitment

of for less importance than either the offensive against

Ge;‘ma.ny or against the enemy forces in the wesf.

But therc was at least one type of target that fhey
were allowed to ignore: namely, suspeoted oentres of flying
bomb and rocket mrodustion. Owr intelligence on this subjoct

remained weak throughout the period under review, January -

June 1944, Consequently, the Chiefs of Staff agreod on

1 February that production centres should not be attacked
until more definite evidence was available. Whero',A however,
a. suspected factory was also a part of the German aircraft
industry attacks ﬁcre made on it in virtue of its labtter

function. Thus, on 24 April the Dornier assenbly works at

'Lg'&?enthal was attacked by 98 Fortresscs.. On the night of

27 April, 291 Lancasters attacked Priedrichshafon, Similarly,

hydrogen peroxide plants were attacked more by' virtue of their

importance o the German production of Jét—propelled piloted
aircraft thon to that pf“:E'_'Z_Lyi_ng bombs and rockets. And as at
the time of writing little is known of the effect of our .
bombing upon the production of the latter, and as such as it
was, -kwa.s largely a sgopn@ry result of attacks on the German
aircraft industry and on the German economy :|.n general, no
attempt will be made hereto trace a relation between the two.
That thore was a relstion is hardly to be doubted; but what
was its significance cah’ ohiy emerge when the bombing
offensive against Germa.ny as o whole is analysed.

In sim, the background to the bombing of the Gorman
prepara‘cioris for attack is as follows. The obvious target,
and onc well within ronge of every tyﬁe of ﬁombe; in the
United Kingdom wos the complex system of sitos thet tho

Germans were preporing in northern France, It was this type

‘of target upon which attack was fooncentrated to the virtuwnl -

 fexolusion

\
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exclusion of other targets that werc suspectod of being
:'sonnccted with flying bombs and i‘oolcots. But as the sites
pi'ésen;bed a difficult target their atback could not be
left to the light and md:um borbers and fighter-bombers

of the 9th iir Force and the 2nd Tactical Air Force; in

o.dd:o.tlon , the hca.vy bombors of the 8th A:Lr Forco , and o fow

OI Bombcr Gomna.nd had ’co be anployod. However, both the

tact:.oa.l and stra.tcg:.ca.l bombcr fOI‘CGb h.o.d other tasks to

parform, The first had an important prograrme of training
to éal;ry out ﬁhich, so it Wa.é bciieved, oouid'only be
neglected at the expense ~0:6’ its effidiehcy as the chief
air arm supporting thc troops who ;»vbuld land in PFrance.
Moreover, from March omwards it was needed ‘for Bombing
attecks directly i'ela.tod to tho plaii of invasion.
bmu.larly, in the wecks :.rm,clmtely preced:.ng invasion the
heavy bombers were required to assist the expedition as well
as to continue the offensn.ve a.ga.:mst German J.ndustry Whlch
they had been pursuing for so long. It happened,
theref‘ore, t‘hat although there were very large forces of
bombers in the United Kingdon during 1943 and although the
total nuwber of :Ldent:.f:.ed s:l.tcs in northcrn France was
Llittle more than one hundred tho scale of atta.ok against
"Crossbow" targets was never, to say tho least, an over-

insurance against the completion of the German prepéra.tions.

b. Intellisconce on fhe 'Germa.n Site Programme ,

Jonuary = April 194,

By the beginning of Januvary 1944 ninety-six ski
gites had been identified in northern France. There was
some evidenoce from ground sowrces that the Germens would /
build ag many as ‘one hundred and fifty; but the additions
were never constructed. That the ski sites were intended

far the launching of flying bombs was beyond doubt: indeed

~this, and the performance of the weapon itself, were the

only points on which there was veal assurance,

/By
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- By the soame date seven lorge sites had been found,

They were at Watton, Wizernes, Mimoyecques, Siracourt,

- Lottinghen, Sottovast and Martinvast, of which the last two

were on the Ongrbpxmg peninsuh._ At a.llic:ii" then much

labour and materinl was being expended; all were within one

- hundred and fifty miles of London on which all seemed to

be oricnted with the excc-ption of Martinvest which was

- aligned on Bristol; and nore of them could be oonneoted W:Lth

any ordinary military or :.ndustr:.al purpose. " And as our

agents' roports almost inveriably connected them.with rockets

e 1% was. assimed that they were intended to play some important

C.0.8. (44)
130(0),
5 February.

- part in the German attack. An o:.ghth sitc at H:.droqucnt , near

Oalnis, had also come under suspicion; but oeven less could be

deduced from the construction there than at the other large

sites.-

There was alsa a ’ch:.rd oategory of site. The fact

that none of the ski sites were served by railways of normal’

ga.ugc had early suggosted that the Germans probably intended

. to deliver suppln.es to. them by roa.d from supply dcpots which

would be llnked w:.th ra:.lway communlc"tions with G»erlmny.
(rrouna souwrces oi'fered no. rolevant mfonna‘b:.on ‘but towards the
end of 1911.3 ev:.dence of what came to be ca.lled "supply sa.te=‘"
begon to accumulate from suocess:l.vo photogra.phn.c reconnoissances.
It was not until February 194, howevx,r s that the ev.l.doncc wos
sufficiently conclusive for o report on the subject to be
pessed to the Chiefs of Staff. This sPec:ificd seven places
where supply sites appeared to be under construction, One of
them was on the Gher‘Bbwg peninsula, The others extonded in an
arc just inland from the belt covered by the ski sites, and
with one exception were ‘evenly spaced at intorvals of twenty
miles, All were servod by rail and had good road commmications;
work on thom had sterted about the samo time as on ski sites;
/oortain
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375(0),
28 April,

were heavily dsfonded by antimaireraft guns.

. {malking the sccond in the Cherbourg peninsula) was suspected,

58.

certain standardised buildings were cormon to then; and all

ot

If supply was their purpose they would obviously

" be a profitoble target at the right time, .A close photo-

graphic watch was accordingly meintained on them; and by the

ond of April anothor site had been identified and a ninth

By the same da.te. threc were considered to be complote; three
more were expected to be complete within a fortnight ; the
others would not be ready for about a month, But there had

boen nu aotivity at any which indioated that supplies were

‘moving in; and attacks upon them had been withheld for this

reagon,

¢, _The Problems of Attacking Sites

Thus the first half of 1944 saw attacks confined o

ski sites and large sites, Neither presented easy targets,

" Bach type was contained within a squere of three hundred o

four hundred yards and only a small proportion of this area

was ocoupied by essential constructions. Accurate visual
attack therefore depended to a grest extent on good visibility,
For exsmple, the bomb aimer in the Marauder, which was the -
most “up~to~date of the medium bombers, had bo identify his

target at a range of at least six miles if he was to.bomb

- acourately, Blind bombing with the aid of radio navigational

‘devices had to be no less accurate ; and anly "Oboe" of the
various aids in service a.f the time was suffioiently precise e
for the task, |

Low-level and dive bombing had their advocates; and
both methods were comparat':i.vely successful, especially the
former.. But the success was at thé cost of higher casualties

than those suffered by the medium and heavy bombers., For

()

although it was only on rare occasions that the German

' fighter reaction to our attacks was at all spirited, anti-

A

aircraft defences were increased to the poiﬁ'b at which the Pas

/de
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- sufficient to causc scrious damage,
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de Calais and the Cherbourg peninsula were amongst the most
heavily defended areas in Europe. In the ski site belt
between Dicppe and St. Omer there were only some sixty heavy

and sixty light anti-airaraft guns in December 1943; but by tho

'end of the following May therc ﬁere about five hundred and

twenty and seven hu.ndrecl and thirty of the respective types.

The sites in thc Cherbourg peninsula were already covered

by strong anti-aircraft defences. These were further

increased, ‘h.owe‘ver, uhtil there Were_at least two hundred gms
in the arca. .Moi'ebver, :.n fhe case of the large sites the
problem of how to a.t’ca.ék éucoeésfully and economiocally was
made es;)ecio.llj diffiéu]:t by the strength of the main
constructions, Few attacks with 12,000 1b. bombs Were ocarricd
out until after 6 June; until then 2,000 1b, bombs wore
normally uséd, more to smash ra;Ll and road communications at
the sites and to intorfere yvith work than to destroy the
massive concrete buildings, Thc éki sites were not so
robustly construéted; 500 1b. a;nd oven 250 1b. bombs wére

(1)

d._Progress of tho Attacks January = March 19kh.

During the first half of January seventy-nino ski

sites, but no large sites, were attacked (some more than 4'on'ce) ,
’ /the

(1) Experiments cerricd out by the Proving Ground Command of the
U,S. Army Air Forces at Fglin Field, Florida, during
Pebruary 1944 indicated that the most satisfactory weapon
to employ against ski sites was the 2,000 1b, bomb, which
was not confirmed in actual operations. The explanation
appears to be that the replicas of ski sites which were
oonstructed for the trials were based on inscourate
specifications, It is clear from the American repart
that the roofs and walls of the various buildings were

. construoted of reinforced concretc, which was not the casc
in the German originels. How this error, which nullified
a carcful and elaborate experiment, arosec is difficult to
say., A British réport of late December 1943 on the
constructional details of the sites (J.I.C.(43)523(0),
Appendix Q) stated emphatically that the walls of the
main buildings were not reinforced, and the roofs only
lightly reinforced at the side angles., Whether or not the
Americans were able to make use of the British note is
not known, Their rcport says only that "plans were
obtained from British and Amecrican Intelligence officers".
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" the bulk of the cffort being made by the squadrons of

'A.E.ALF. Boitber Command carricd out cight attacks and
the 8th Air Forcc’ operated on 1h- January only. Results
wore not very good. Only eight sitcs wore cortainly made

- Category A, four by the 8th Air Force in their singlo
operation ond four by A,E,A.F. squadrons; As it was owr

C.0.S. (44) policy, so the Chief of Air Staff stated, to neutralise the
gg.hJIz\gtgxz;éy. Gorman building programme completely, the rate of neutralis-
ation would have to bc increcsed, otherwise the Germans

" would have as many as sixty sites ready by ‘the end of |
Fcbruary, This was the more certain 1n thot “there was
oivdence that the repair of demaged sitos had bogun.

" Moreover, therc were good reasons for using some of the
hedvy bomber resources against the large sites, four of
which - Siracourt, Watton, Sottevast and Lottinghem - had
reached, or would reach within a month, a state of
development where they could well be attacked agein.

All this meant that an incrcased scale of offort,
or altcrnatively a ;norc accurate one, was required. For a
whole weck, however, furthér-operations were held up by bad
weather and it was not wntil 21 Janusry that attacks -
rccommenced, both the 8th Air.Force and, at night, Bomber

~ ommend taking part.. Forty-five sites worc attacked but
first reconnalssances showed tha.t only four had been made

| Gategory A, all as the result of attacks 'by the 8th Air
Force. S:Lx Fortrcsses, two Mosquitos and two fighters
~werc los‘l: but there was some: oompensat:l.on as out of
approxmately sn.xty Gcrma.n f:.ghtcrs that camc up. to mect
our aircraft e:.‘:htccn were claimed as dcstroye&

Yet dcs;p:.te the fo.ct tho.t Fortressc..s had so far
C.0.8.(44)  boen the most success.f*ul a:rcraf“b cmployed the Ch:n.ef' of
23rd Mtg.,
25 January, Air Staff was st:l.ll 1oa.th to divert hea.vy bombers
fron 'l:he:.rother tesks, Indee‘d, the Stirling squadrons of

/Bomber
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138(0),

7 Fe'bruary._

. comprchensive ag was w:.shed but it a.llowed a prcdiot:l.on ‘of -

’ ’ o o 61-

.Bonbor Co*u and, w‘uch h.:vd et Wl‘bh lrbtlo succoss in

the:.r night attaoks, ware. diver‘bed fron sites at the end of

J_gquary in order- tq drop arms to French resistance groups in

» Haute-Savoic.' Itwas heid tlr'mt' whilo tho o.tta.ck on sites had
,not: - come: up to oxpcota.tlons noarly ono-th:u:'d ha.d ‘been
‘neutrallsed since 5 Deconber a.nd anothor th:.rd damaged loss

Lo SOVLI‘CIJ, and more” accur'xtc bonblng by A.u.A . oould be

cxpected as. oxperlcnce acomnulated ana thc, Wea.thcr 1mproved.

- The performaﬂoe o:f‘ thc A E A F squadrons d:.d 1n fact :merovc
durlng the la.s’c wc.eL in Ja.nwzry, even though the wea.thcr over

: ’northern France was st:.ll poor. | A.'b loa.,t six sitcs were made

Catos EOTY A in attacks in Wh:Lch only nine hundred tons. of

- bombs were ‘dropped and only four alrcraft were lost,

Unfortunately, during the woelk 30 January - 5 February the
weather wns bad, Only a vc.ry sma.]l ‘cffpr’q - 248 tons -
g‘ntirely by A.E.AF. squadrons, Was possible and no sites
were vitally daunagéd. - | |

By th:.s time a goou dea.l of da’ca. ha.d boon

accummmulated on the darmgv that had beon causcd to sites

-and on the rate of reua:u.r of damaged sites. It waé not as

(l)

Athe mrogross that could be ex_pcc-bcd undcr vary:.ng cond:x.t:.ons. /

. .On the assumption that thc, G-omm.nm viere .Worl_;lng, to a programme

(2)

. -.of ong: hundred and 'twehty'éites it wes oalculated that if «

c.t‘t:a.c:,lcs.; were carricd out by AL A.P only on all ..,u:l.ta.'blo days R
and if -the. Germanq m.:.nta:.nod tm O}Cl..s‘f;lng rate of repair, no
less that clgh’cy-nine s:.tes woulcl pro'bably .bb complete 0.17 the

/' ond

(l) This v’u—S prcpd:‘ud by 'bho Opg,ratlono.l Rescarch Centre a.t
Aix M:.n:.stry. S

(2) There was intelligerico OV’.LC].\.I}CC at the time that this .
was what the Gormans Planned; but no morc than nincty-gix
ski sites were built :m the area Chc.rbotmrr-Pas de Caleis,
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ond-of Marchs If deuble sortics werc carried out, as would
U 16 gossiblo: with the- langer.days, the nuben, copploted
“would be about sevonty-two. If the 8th Air Force

“\. porticipated.on all doys that werce suitable fpr?_?isual

beibing over. northern Francoe but not oyer »Gc'mn‘a\ny sixty-

> two sitos would -be fce.dy. If thoy partlclpa.tecl on 0.11

)

su:.ta.blc dav.;, irrespective of tho condltlons -over Gc,rmo.ny

*wthe figurc would foll- still further 'l:o ,tyy‘enty;agight. In

“: the two latter cases, if A E.A.F, made double sorties

between 15, Fcbrum'y and the end of Mo:cch thc mmber of
sites 'l:hi“‘ would be completcd would be for“by-—s:n.x a.ncl twelve
respectively. '

B '.The -dmplications of this prediction were obvious

"".:'en'ough: ~thgy were thot AE,A.F, must continue, and if

woposgible inercase, - their effor'l: and t 1t the 8th Air Foroce

‘rust oyerie;.t_c morc frequently than hitherto. Hovmver,

no new instructions werc issucd to cither force that woulld -

“have cnsurcd & heavier scale of attack. In Fehruery the

total: wegight of bombs dropped on sitcs was 5527 tons,

vwhich,;j.va;s less by twelve hundred tons thon that dropped

in January. ~iIn the same month sixty-scven per cent of
A EyAF. bomber sortics were against sites compered to

néarly nincty-four pqq;'~.c;c~;nt An, the previous month, The

‘8th Air Force effort sféll by - cor@aré.tively little in

terms of - sorties ond bombs but it was only thirteen per L

cent of‘ itg total effort as -compared with twenty-three per

cent in Januory. In iiarch the offort; of the two forces

ageinst sites fell still more. The heavy bombers of 8th

Air Porce made altogether cloven thousand sorties of which

only nine hundréd and seventy WOl‘C‘: against | s'ite’é;. ‘The

- conparablo f:.aurcs dur:l.ng the samc month for thc bombers

";of A B A, F wero six thousand onc hundred and two thousa.nd

three hundred.
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Tho weathor during the tvio ronths was ofton. a
h:mdr ericc to operations over northern Franec but. there.were
other factors that helpcd to account for the fall in the

sealo of attack, The 8th Air Force had first olaim on the

‘fighters of the 9th Lir Force whonevor targets in Germany -

“were to be attacked; which ncant that on those days ‘there were

fewer fighters left for covering operationg by 9th Air Force.

-bombers, The operations ageinst Berlin early in Merch, for

cxarple, criployed practically all the 9th Air Foree fighters;

and there was a period during the same month when a conmplete

' group of medium bombers (54 aircraft) was only allowed'o. :

fighter cescort of one squadron, - Secondly, with the 1ncrea.se
in the anti-aireraft defences of the ski site arca, and-in
particular round Abboville and St.Pol, mgdium altitude and
low level attacks became incrcasinglj' hazardous, which led
to repre sonte-.fio'n’s by-Adir Chicf Mershal Léigh-*Ma.llory_ that

certain heavily defended sites, including most of the large

‘sites, should bev’attacl:ed‘only by heavy bombers.. But it was

not until the middle of March that the 8th Air Force took

over this rcsponsibility: in-the mneantime, the scale of effort

by 4.8.1.F; against such sites was low, ‘Thirdly, as the time .
for invading I‘rancc drow nearer, morc of the Marauders of. thc j

9th Adr Force were required for prcl:mmary bombardment,,

- especially of railways; and vhile from the beginning of 'March

- & minimm. of seventy Marouders Was allotted 6. the attack of

sites the A,3.A,7. effort against sites‘ inevitably -dropped, -
| However, an li:@rovcment in bombing accuracy during
Fébruary and March corpensated for the somewhat lower effort
comporedvtotho.t of' the mpréceding two month.f;n* "Oboe" « -
equipped Mosquitoes were uscd to load'formfions of medium
bombers; and good’ resul'!:b continued to be obta.:.necl by
Fortresses, and by Mosquitocs ‘and Bostons of 'No.Z Group in:
low-level attacks, Miﬁché‘lls"also began to improve, Altogether, -

oy
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by the cnd of ilarch sixty-five sites were Cotegory 4 and
aﬁojchcr twenty Category B. 4 number of sites had been
repaired by the Germons bu“'t there was good reason to
bc_lie'vvo. that a.lthough oﬁr scale of attock had not been as
hoavy as it might have been it was still heavier than the.

Gernmons had budgeted for. Labour appearcd to have been

scriously disorganised to the point at which repair work
was chiefly carried out by pioneccr companics of ‘the German -
' l,iirﬁy' and ot only about onc half of the. original ni.nety-‘;

six sites, though as we shall shortly scc, not without  somec

succcss. In sun, thereforc, the position was fairly
satisfactory; and on 4 Lpril the Chicf of Air Staff said

at a Chicfs of Stoff ;:1ceting that providing the number of

. completed sitcs could be kept down to ten to twenty a

concentrated bombing attack should see the whole of the

~ski site programme ncutralised.

. But this applied only to ski sites. The situation
in respeet of large sAites was not considered to be as
ée.tisfactory. Attacks on these had been corried out since
the ond of Janwary chicfly by the Bth and 9th Air Forces. '
Thirty-ninc attacks were made and ncarly fouwr thousand tons
had been dropped. At Mo.rtinvas'b the damage was such that

the site could be ignored for threc months even if vigorous

‘repairs were undertaken, Lottinghan and Wizernes had.also

been seriously damaged and were reckoned to be out of

action for at least six weeks. At the four others, however,
only slight danage appcarcd to have been inflicted. It was
truc, of course, that as fer as was known, thesc sites were
connected with rockets, not flying bombs, and that the former
was not belicved to be as immediate. a threat as the htﬁer.

But as construction went ahead at the large sites the massive

»main buildings 'becamc rrogressively less vulnerable to

attack., Oonsequently, from the end of lMarch a heavier weight

of attack was brought to bear upon then.

/How

()
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8o Progress of the Lttacks, April-12 June 19l
How quickly the rate of neutralisation could be

altcred beéa.mc evident clurinf? the second weck in April. The -

reduced effort of Maroh ho.d been more. successful proport:.onatoly

\

in noutrallslnn s:l.tc.; thzm any prev:.ous nonth~ but it seems to

have given the Germans an opportunity 'Eo"improve the rate of

(1)

. ropair, And whercas in the middle of Morch it bad been

cstimmtod that there would only be the equivalent of ten sitos
ready for action by 15 Aprn.l by that date it seened that as
many as. tventy—fn.vc rn.aht be completed, The Chiefs of Staff _ 
felt compelled to take aotlon and in late March and, Aprll

they cddressed a nun'ber of comunications to the chief air :E‘orce ‘

- cormanders which werc des:Lr ‘ned. to bring cloxm a b:.";rcr We:.cr,ht of

attack on flVlnf" bomb s1+es. After their neeting on let March
both Air Chief I-.'larshal Lelrf,h*:'—lvlallory and Lieutena.ntf-(‘renera.l
Speatz were requected to intensify the attacks of their forces:

to which they rcspondcd tlmt bad woather continued to hinder

D./8.A.0C. /H. 21, operations, After their meeting a fortnight later the Deputy

Encl, 12B,

ibid.
Enel, 120,

ChJ.cf of Adr Jtaff avo.ln wroto to Air Chief Marshal Le:.vh-l\aallory
and crphasiscd the,:u.mportanco of mo.intaining- attack on the sites.
Arain, Air Chicf Marshal Loigh-iallory pointed ou'E on 11 April
that on nearly half the daysb of the pfev:i.ous month 6peredtions
had been inpossible owing to the weather. In addition, térg’eté
other than ski sj.te's',.had been siven priority of attack; while
nost of tho ski sites still intact were in heavily def‘ended '
arcas where tact:l.cal bombers were liable to heavy 1osses. Adr
Chicf Morshal Le;uh-mallor v asked, therefore » that the 8th

Air Force should meke at least one full-scalc effort cach week -
against ski sites in order {:o ensurc that the menace was kept.

under control,

/_A

(1) Up to 11 March 194k it wos believed that only six sites

had been repaired, Beotween that date and 8 April twelve
werc repaired, Proc;rcss wos maintained and a fm:-ther
- }elc.,vcn hacl been rcpa.:n.rcd by the end of the month
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i week loter the Chicfs of Stoff pursucd the
matter further in a letter addressed still hicher in the iy
chain of cormand, to Genoral Eisenhower himsclf. The
Supreme Allicd Cormander had by this tinc fcoken over the

dircction of the oncrations of the straterical and tactieal

ai.f :f‘or;:o_s in. the United Kinedom but responsibility to the

War Cabinct for action effectins the scourity of the

United Kingdon still remained with the British Chicfs of )
Staff, Accordingly, on 18 April 1944 a lotter was sent to v

hinn in which the Chiefs of Staff cxpressed the War Cabincts

concern ~ and their own - at the deterioration of‘ the ski ‘ .
site position.(l) The Supreme Coimiander was told that
unless action was taken imnédiately to btring to bear a

heavy secalc of attack the encimy might be able to recover

from previous bombing and build wp a threat which would

divert strong Allied air forees, perhaps at o time when ther

invasion of France called for our greatest effort in the

air. He wos also made aware of the dissatisfaction of the

Chicfs of Staff at the failure to dmnge seriously the

majority of the large sites. But still the Chiefs of Staff

fought Shy of derianding a reduction of the effort against
Gorman industry, which was the biggest obstacle to increasing
thq weight of atto.ck on 'Crossbow!, Thoir rcquirement was
phrased thus: "(The Chicfs of Staff) recquest that yoﬁ give
attacks on 'Crossbow! objectives nriority over all o‘thor

operations cxcept 'Pointblank! until such time as the threat

A g

is overcoric and that both the 8%h Alr Force and the Tactical
Adr Forces be instructed to take the fullest advantage of any
opportunitics to attack both lorge sites and sld sites from .

/now onwards,"

(1) |
© It had been laid dovm ir o directive dated 27 March 194

from the Combined Chiefs of sStaff to General Eisenhower

that the control of tho Allicd Air forces by the latbor R

"would noturally be subject to intcrvention,.... by the
British Chicfs of Staff should their requircments for

the sccurity of the British Isles not be fully met,”
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now pnw_a.rcls. "

o The close I‘el‘»tlonshlp between the two 0pera.tn.ons was
cértalnly avprec:u.aterl by the ,;upreme Connnander a.ncl h:.s dsputy,
Air Chief Marsm.l ’l‘edder. On 19 April the latter wrote 'bo

AlI‘ Ch:.e; mar..,hal Leuh-mallory, W:Lth re:f‘erence to the Chiefs

of | taffs request to ueneral glsenhower s and agreed that both

~the siki 1’ce., and large s:.tes could not be allowed to develop a.t }

the:ir ~nre:sent rate.' Buc he dJ.d not :anh.cate a.ny :l.n'berference
W:Lth uhe heavy bomber OfbeS.LVC ‘he ld.ld down s:.mply that

"attacks on 'Crossbow' ObJeCulveS by the Taotlca.l A:Lr Forces

' should be given pr:u.orrtv over s.ll other air opm:'ations. " ,

This J:um.ted concentrat:.on of the ava:l.la.ble 'bomb:Lng

\ forces agalnst 'Crossbow' °11 short of What AJ.I‘ Ch:l.ef 'Ma.rshal

| Leigh-diallory wa.nted Nor was it what the cmef of Air Staff

wderstood as Air Ch.l.ef Harslul Tedder s pohcy, f'or at a
meeting of the CbleJ.s of Staff on 20 April he repor'bed that

at a meeting of the Var Co.b:.neu Dei‘ence Comm::.ttee on- the
previous neet:.ng -;JI‘ Chief Marshal Tedder had said that a -
sa.tlsiactory degree of effort against ‘CJ:‘oss'boW‘l ‘targets

would ‘only be’ forthconu.ng if they were glven pr:.or:.ty for : ﬁ-:"i'- |
attack over "Po:.ntbl_arﬂc_‘; ~and the Chief of Air Staff
understood’ that A:LJ: Ghief iiarshal Tedder ‘had a.lre‘ady‘ a.rra;ncéd;‘

this. In the ]J.ght of uhe lactur'.; lptter of the 19th to:

‘ Adzp Oh:l.ef marqhal Lelg,h—ﬂallorv it appears that the Ghief

(1)
of. A:Lr Staff had mlsunder stood h:un What is- :mportemt ’

howevcr » is that Wh:Lle the Bth Air Force was not apparently,

ziven a fresh ;.nst:;uc_t:.on covering the propqrta.ona:be effo:;jt-~-" ‘

[t

(l) The whole quest:n.or is very coni‘u.aed On 3 May .A.:II' Chief
Marshal Tedder is rccorded as saying at a meeting at WhJ.Oh
A.E.A.T. , Bomber Command and the U,S, Strateglcal Air Forces
wore represgented that 'Crossbow! targets "should continue to
have overriding pricrity for the present." Yet three days
Jlater Liecut.-Gencral Spaatz informed a meeting at Wh:Loh Air

. Chief Marshal Tedder was present that "Pointblank" - was the
chief operation of the 8th Air Force to which 'Crossbow! was
secondary. morc.owr the arrangements whereby figliters of -
the 9th Air Force could be called on for "Pointblank"
operations, :.rrcspm,tlve of their other commitments, were not
rescinded witil 26 June. : o o
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to be devoted to 'Pointblank! and 'Crossbow' the tonnage
dropped on the latter notably increascd from the middle of
April, \Over four thousand tons of bombs were dropped on
skls:.tes by the 8th iir Force and A,B.A:F. during the second
half‘ of the month compaored with only as much for the whole

of March, Sixtecn hundred tons of bombs Werc also dropped '

on large sites »during the seame period., Results were good

1n the casc of the ski sitc attacks: seve'nfy-,—f‘-ive sites

“wcrc'Catcgory A and scventoen Category B at the end of

Api'il oompared to sixty-onc and twenty-four in the respective

categorics on 16 .April. At the' large sites, however, ne fresh
'rim..jor domage could be discerncd. - Accordingly, on 2 May the

Chiefs of Staff agreed that attacks on large sites should

be carried out in preference to those on ski sites. It is

not untypical that far from this resulting in a larger
effort only.»elevon hundred tons vwoi'c_ dropped on large sites
during the first half of iay, which was only two-thirds the
tonnage 4di"oppedvduring the sccond half of April, A similar
weiéht of Eoﬁ;bs Was dropped in -the second half of May.

| A Dﬁrin@ May and carly June attacks on ski sites

continucd to be as successful as those on large sites were

‘not. The number of ski sites rockoned Category A was eighty-

D/S.-A-."C. /I'I' 21
Enol,21A,

six, eight were Ce.ltegory B and only two werc undamaged.
Considering that J‘che relative effort of the 8th Air Force
was only a little morc than five per cent and that of
AL.ALP, twenty-five per cent for the first half of the -
month and only tcn per ‘cent during the seccond half, this was
very satisfactory,. The fall in the sccond half of the month

itself reflected the success of previous a.ttacské and was the

‘responsc of A,E.A.F. to a request from the Chicfs of Staff

that more effort should be vput in%o preparations for 'Overlord!.

‘A'Tl'i»O_I‘G were, however, still four large sites which were

~_‘:r“ecic6ri¢d virtually undomaged; but after 30 ilay no further .

attacks were made @dn- thein until aﬁcr'flying bomb attacks
/had
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had begun, In sum, w:.’ch the exception of two attacks againgt a
selected supply site (made for reasons which will shortly be
apparcnt), the attack of sitcs praotically came to an end at.
the end of May. By then the necds of invasion, which had 'been
:anred.slngly clamant as D-Day approached were demo.nd:.ng all

thc Allied bomber Iesources.

-lV. The Situation Prior to the Commencement of Flying Bomb

A.tta(,ku

- ay_Comparative Danger of Flying Bomb and Rockot Attack,.
OF the two types of 'Grossbow! target that wero attacked

Jin 1944 prior to D-day onec, the ski sites, was known to be for

, Jchc: launching of flying bombs, the other , the large sites , Was

only thought to be connccted with rockets. Our definito
information of the“f:irst comfecced t‘p our lack of certainty -
concerning the sccond only rcflected the state of intelligence
on all aspocts of the two weapons, Invgstigation into rockets
had gonc on during tthe winter of P43 and in the foliowing sPr:Lng..
New and important :Lnformutlon had been com:mg in, fresh evidence

of' dcvelopmcnt had been found ancl new channels of 1ntelllgence
(1)

~had been opened, But tm main problems had yet to be solved

i.e. the woight of the rookcfc and in particular 'bho.t of the -

warhead, the propellant fuel or fuels and the mothod of la.unch:mg.

Gonsequc,ntly, thc few rOCkCL- targets that were known or

- 8uspected Teriained an objective subgidiary to the flying bomb

sites. Large s:.tos » &8 We hawve secn, werec a.tta.cked but rather
as an inswrance a[:alnst a possible fo.llure on the paxrt of

intelligence and in order to delay the time when successful

attack upon them would be cxeeptionally difficult than because

rockets were deemed as immediatc a ‘menace as flying bombs,

b, Jz.stn.matcs of the Scale and Time of Flylng Bomb Attack:
Gaps in our Intclligence,

It is s:.gn:.ﬁcant 'bhat in a.ll the est:l.mates made
dw:‘:l.ng the first months of 191;1;. of the posslble scale of attack

against thc United Kingdom rockets were not taken :x.nto account ;

s

(1) For details sce pp. 188 - 205,. :
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the calculations were worked out in terms of flying bombs only,
‘somc o.llowv;;.noo'bcing made for attacks by piloted aireraft.

The possibility of dcpondable'asscssments was largely
determined by what was knowh of the characteristics of flying
bombsg, what stdge. their development had rcached, how many had
been produced é;nd what was the rate of fire at the launching
sitcs. But on most of thesc points there werc gaps in our

| ih%é'lligonce; on some 1:>i.ttv2.Lc or -nothing was knovn.

, Thm1ks to the informetion that had been coming
through since the autumn of 1943 on the trials that the
Germoans were conducting on the Baltic coast most of the
details of the performance of the weapon had been cstablished,
-and, as it turned out, with fair accwracy. The height 3,000
fect, at which flew the majority of the flying.bdm‘bs that
were launched against London was lower by two to three thousand
foet than had been~ oenticipated. Otherwise there were no
scrious discrepancics between estimated and actual per formance.,
The method of propulsion remsined uncertain until late in
" May 1944, when officers of Air Intclligence were able to
examine & flying bomb that came down in Sweden; and for this
reason it Was not possible to be precise about the size of the
warhead wntil a short time béfore the attacks begun., However,
a werhead weighing approximatcly onc ton was usua:lly assumed,
-which was not far removed from its size in fact.

Intelligence sources on ‘bheA'nl:Ba.ltic coagt c;ontinued
to transmit details of successive trials, from which it
followecd that dévolopmc;nt work was still taking place, and
from which 4.D,I.(Science) and his staff were able %o wb_rk
~out the factor of accuracy for the weapon. Stated in terms
- of bombs launched that would reech the London area, this
changed from 30 per cent in January to 'near‘l& 60 per cent in
April, reflecting improved performance in the German trials.

But the fact that trials were: still going on during

the early part of 1944, prosumobly in order to improve the

/accuracy
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accuracy of the weapon and perfeot the technique of launching, '
did not mean - nor was it taken to mean - that flying bombs
werc not alrcady being produced, How many had becen produced

(1)

and what was the i*a.te of production was simply not lknown;

and in the abscnce of this information cstimates of the likely

scale of attack were little more than guésses. However, some
sort of estmate was called for and one was proffered by the
Joint -Intcll:.gonco Conmittce through the Chicfs of Sto.ff' on
2 February 194, |

It was as f‘ollows s mid-slarch being the date by which

it m:l.ght bccome 0pc,rat1vc. ’

"l. An initial 'blitz' equivalent to LOO tons of

 ‘bombs sproad over a poriod of 10 howrs seces.ss

2, Two repoats of (1) at 48 homf‘:ipterva;l.s.

.3. ’l‘hcréaftéf, 600 tons a month bf:Which 1400 at
most co.n. be in one 'blitz‘ of .10 hout‘s.- If
sustained a.tto.ck is adop’ced 20 tons a da.y.. "

With the advance ‘:Ln_-_lmowledge of the extent of

the ski site programme and a.s? tho bombing of sites aohieved
notable results a Purther cstimate was advanced in the middle
of Iviarcli, though oncc more therc was no cvidence of the

scale of German production. However, assuming that o
thousand flying bombs had becn produced and that monthly
production was in the region of a thousand, it was calculated A
that the Germans would have so few completed ski s:l_tes
(pro'bably about ten) by the middle of April that they would

be capable of mount:.ng only the follow:.ng scalc of attack,

/"i,

(1) The Ministry of Economic Warfare tentatively advanced
the cstimate that the effort in man-hours required to
produce a flying bomb was one-cighth that for a complete
fighter aircraft, Air Intelligencc no less diffidently
suggested a somewhat higher figurc, one sixth., Lord
Cherwell considered that the proport:.onate e:f‘fort would
be more like Jcwo--le.f‘i:hs.
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"i, 5 'blitz! attacks in the first 15 d@ys, cach
“being o.quivalcnt to 160 tons of blast bombs
over a poriod of A10—12 hours at interwvals of
48 hours. |

ii. Subscquently, 5 attacks in the n<‘3xt 15 days,
cach cquivalentj to 80 tons of blast bombs f
over periods of 10-12 hours at intervals of
48 hours." .

The Air Staff, for it was they who viere responsn.ble for the
estimate, pointed out thot on the night of 18/19 February
Gerrﬁan bombers had droppcd .135 tons of bombs on London, the
. implication prosumably bcing that prospective attacks by
flying bombs would bc no WO'I‘SO than the raids fhat London
had been suffcrlng. . -
. And :Lndccd as /&prll and Mny wen'b by and the number

of ski sites capable of firing r_emalncd at less than ten i
there is no reason to doubt lfhat the scalc of attack from
this sort of sitc Would» have been r;e‘gligiblo. This is, of
course, an index of the success that had attended the Allicd
bomb’ing; for while countor-xﬁeasures had not gonc as -smoothly
as might have been Wishpd it 'is beyond dispute that they
had neutralised almost completely the machinéry of ski sites
from which the Germans had origina.ily planned t.o launch
their attack.

oc. Appearance of thc Modificd S:Ltcs

But it is equally clear tha“b long before the
Allicd attacks had begun to show such sPlendJ.d dividends
.the Germans had decided on an amendocl‘ policy of sitc

(B

construction. Air Inteliigenoe, .however, knew nothing

/of

(1) From information which was not reccived until April
1945 it appears that the first attacks on ski sites in
December 1943 had sharply rcvealed to the Germans how
vulnerable was this typc of site; and from January 194l
onwards work on designing, and later building a new
type of site, smaller than the ki site and more
effectively concealed and camoufleged, was pushed for-
ward energetically. (Air Ministry Weekly Intell:.genoc
Sumery, 19 Moy 1945).

Q-
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of this until the end of April 1944, Then on 27 April
scrutiny‘of the results of a photographic rceonnaissance
of the Cherbourg peninsula revealed what was suspected to
be d new type of sitc near the village of Belhalmelin.

During the next fortnight the cxamination of previous

_photographs and fresh reconnaissances showed that on

extensive programmc of now sites wos indeed being carried

‘out, having been startod, so it was thought, carly in

April, on 13 May A.C.A.S.(1) reported that twenty of the
nov* sites had already bcen identificd, ninec in the Pas de
Calais and elever in the Cherbourg peninsulé:c'. They were

termed "modified sites" by Air Intelligence for a good reason,

" that while they included cortain cssential feotures of the ski

.sites they had nonc of the ski-shaped buildings that had boen

Such a distinguishing fonture of the latter. Apart from tho
launching ramp and ‘s‘qﬁarc non-’r;mgnotic building, in wﬁéi.ch the
gyro compass of the flying bomb was adjusted, the other
buildings of the médified site were notvstandaré._isecl as they
were at ski sites; and fur’cmf to confusc rcéonﬁaissapcc and
hinder idenfiﬁcation, many of thc sites embodied inndcuous.
sceming farm buildings. | |
During the next tirce wecks intensc photographic
reconnaissance rcvealed many more sites. | Byi 12 Junc, the »dayv
before the first flying 'bbmt;s were launched against London,
sixby-six modificd sites had been identified; forty~two were
in the area Someéfas de Calais s all :a]igned,.on London, and
twenty~four in the Cherbotrg poninsula and the Calvados
department, all alignod on Soﬁth coast ports and Brﬁ.stol.
This implied a fzr swifter rate of construction than at ski
sites; and the explanatioﬁ was, sd Air Intelligence reported
on 9 June ,~"that 'prefo.bricated uﬁits wore uged for the square
building and the founcié\tions of the launching ramp - the two

&

essential oomponeztl_ts;of the sitc. Once these structures had

/beon
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been placed in position the whole sitc could be completcd ‘ -
within a fortnight, |

The threat was obvious cnough and was apprecictod
the more cloarly coming as it did at a tiﬁe when the ski
sites were being dealt with cffoctively. But modificd sites
were an even morc difficult target thhn ski sites. An
experimental attack was carricd out by Typhoon bombers of ~~
the 2nd Tactical Air Force on o site in the Cherbourg
peninsular on 27 Wav, bub met with little success, the pilots
reporting that it had boen extremely difficult to find. .
However, ‘thore was come doubt whother the new launching
systom was bost atbacked at the sitos thomsolves, Tho
size and construction of a typical modificd sitc included
no'fa.‘c':ilifics s ‘so far as could bc scen, for storing and
as’éenib]ing‘flying bombs. Thereforc, the raote of fire might
ﬁe in'osf ‘affected if the sources from which missiles and
fuel were transported to the. sites were ‘identificd and attacked,
Here the cight so-called -supply sites came into the picture
once more, Up to the middle of May these had remained
inactive; n01; was thcré.-:zmj correlation between their location
and that of the mddified & tus, some being as clo‘se'as
three niiles, others as far awny as twenty-five. But
presumably they had bcon e-i“octod for a purposc, which acemed

to be that of sup ly, and prosumably the Germans intended

C.0.8.(4k) to use ‘them, for all were well defended. Thus on 16 May ﬁ
158th Mtg. , N _ , , )
16 May. the Chiefs of Staff "invited the Air Ministry to examine and

| report on the desirability of attacking supply sites rather -

C.0.S.(44)  than the new type pilotless aircraft sites." Ten days
g.gji\(lgg)r. elapsed before a report was rendercd. In it, it was

admitted that no rclationship between the two types of sitec - ,

could ﬂe este;blishe‘d,% but as photographic reconnaissance -

alonc ‘could not settle what was the purpose of the supply

sites it was Tecommended that an -attack by heovy day bombers -

be made against a selected site., This would at least display |

© /the L
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the encmy's rca.ot:l.on and if it Wwas followed closcly by
photograph:.c rcconna:.ssancc m.ght indicatc the contents of
the vm:‘lous buildings. The Chicfs of Staff agrced.

The firet attack was made against the site at '

Beauvoir on 29 May by sixty-four Morauders of the 8th Air

Force; a sccond attack by Liberators of the 8ih pir Force
 was made a fow do,ysr later, In all, 293 tons of bomwbs were
' clfoPpec'l. Rcsults were not cons:.derod satisfactory but there

‘ 'Was tha‘.s tha. was' thought to be significent: that up to

10 June the Gemo.ns hod made no attempt to repair o number of

breaches that had been na.de :m the railway line that led to

the sa.te. Nor had thero been any :Lnd::.c'lt:.ons at other supply
sites thot the Germa.ns wero poving in supplies. 12 June

- arr:.vocl therofore R m.th the Supplj sites still an unknown

quo.nt:n.ty and Wwith no connect:.on established between them and

the modified sitos,

a d. Final Reports on the Prospects of Flying Bomb Attack.

It hacl always been apprec:.a.ted that an indication that

‘attack was :Lmu.nent would be obta::.ned partly from the state of

preparedness at the 1aunoha.ng 51t<,s, partly, and more p'\rtlcularly,

from reports of the novemcnt of supplies towards the sites., Up

to and :.nclud:n.ng 11 June therc was no ew.dence that suppl:.es
were on their wo.y, and on 11 June the Deputy Chief of Air Stf,ff
reportod that tho general pos:Lt:Lon was as follows.
"It 1.: estm _tod that the fire power whlch might- bo
‘ developed fron those ski sites aligned on London is
| equ:.wxlent to that of o.p,prox:z.mtely 8 completed sites,
ThJ.s is on the assunpt:.on that all the necessary
techm.oa.l equ:.pment and weapons. are available at
s1tes there is as yet no conf:l.mlatlon of this,
On th:Ls ba.s:n.s it is estima.tod that the scale of
| attack on Greater London by pilotless aircraft does
not a.nount to morc tha.n the equ:.va.lenc of 90 tons
o.f‘ bomb in a period of ten.hoo._rs. The nmber of

© frines
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. ‘b:’me:':, itﬂwvill‘ be Pqésibic for the cnemy to -
~repeat such o scc_*.lc,qf attack will depend upon
'the reserve of wea pons he is ablc to accumulate
., in firing arecs. It is likely that the damege
' causcd to his cornnunico.tion..s and the fact that
‘other 'E;E;;B.I?Sport commitmont‘s have overriding
l'pr;ior:';.ty. will so affect the delivery of pilot- ™
less aircraft from Gernany "bflat, for the time
being, he Will not be able %o susbain more than
Tainor haaﬁ:‘as-sing‘ attacks. |
, Tho above estimate of the sco.le of attack
,vdoes not take into account the modified sites.
From an examination of the evidencc received
to date, it does noi'f apnhear proba.ble that these .
‘sites will be comploteci and ca.pable of operating |
pilotless alrcra.ft on any appreclable scale
.bvwn.th:.n the next threc or four weeks, "
Fortunatoly for the credit of Air Intell:.gence
this was not the last foreco.st before the-attack openorL
On the same day as the rcpor’c wo.s rendered, photographic
reconnaissances werce flown over a number of modified sites
in the Pas:de Galais. They were the .f'irst} since 4 June,
the weather hﬂ.v:mg beon bad during 'bhe 1nterven1ng week,
Photogra.phs of nine s:.tcs were 1r1r1cd:.ately exam.ned by the 7
C.0.8S. (l.l..) antra.l Interpre g::‘ulon'unl'b » and the resulting interpretation ‘ ;sﬁ i
'igg?u)le, _ was emboé_liéd in a report‘ that was made to the Chiefs of ’
- | Staff by A.C.A.é.(l) on the :ﬁprning of 12 June. |
.It appecared thot therc was much activity at six
out of the' m.ne siteg; rails lqad been laid on the launching
’ramps at four 51tcs a.nd a.t SlX s:.tes the square non=-
jSg p«ﬂi ' magnet:.c bu::.ld:n.ng m.d been completed A rcport had also : (“) 3
~

ob ol ¥.3 o becn rccc1vcd on the 11lth fron a usu...lly relisble source .

gﬂ;ﬁ ara, HONE that on tho 9'bh/ lOth a tra.:Ln of th:.rty-three wagons, cach
R Q nearly s:.xty feet long, md cach loo.cled with threc "rocLots"

- \ /had
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hod possed therug,hthont for Tourcoing. According to our

agent, further treins werc expocted. In the viow of Air

Intelligonce the objects were morc. likely to be the fuselagos

of fly:mé bombs Tather thm A=k rockets. A.C.4,8.(T)
smmod up tnc situation thus.

"Without further ovidence no definite conclusion
can be arrived ot in regard to the intended scale
ond timing of on attack on this country, but the
indicetions arc that the Germans are mdld.ng

~ energetic preparations tdvbr-ing the pﬁilotrléssr
aircraft sites into operation at an carly ante,

The noxt question was, what scale of attiack wduld
the modificd sites be oap eble of? In o brief that was
prepaxed on 12 June for the use of the Deputy Chief of Air
Staff ct = meobing of the Chiefs of Steff on the following

day this wos assesscd at much the same figure as had been

arrived at early in Februery, i.c. on initial heavy
attack equivelent to four hundred tons of bombs in ten hours ’

two repeat attacks of the same scale at intervals of forty-

"eight hours, and thercafter six hundred tons a month, *

This, it should be noted; was expected to be the ma:;hmm'
weight of attack: it Was not anticipated that the Germans
would be gble to achieve it, so unreliable wgez?e conmunications
between northern France and Germany. Nevertheless, the signs

that attack was imminent were not to be ignored, and the

Deputy Chiefs of Air Staff intended to ask the Chiefs of

Staff on the 13th to o.grce 'bo attacks on the four supply sites

in the area Somme-Pos de Calo.n.s.

/Bt
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But by thot tinme the first flying borbs had been e
_launqhed ageinst the United Kingdom. The threat so long

apprchended had ot last materialised,

V. Survey of Counter-Measures, April 1943 - Junc. 194,

Between the beginning of 'bhé British investigation
into Gexman long rangc_alwea.pons and the commencement of
flying bomb attacks fourteen months had elapsed, For the -
first six months of that period the min problem was that
of obtaining information about the developnent and
production work that was going on in Germany, The one
exception to this was the identiﬁ.cation of the purpose
of the heavy constructions that werc being built in
-noﬁhern France, In each casec the problem was ontirely
one for the Intelligence stoffs to solve,

As far as Germany was concerncd attehtion had
from the beginning been directed towards the'Baltic coast
and by the end of June it had not only been established
. fhat Peenemtinde was the centre of much new activity but
that some form of rocket was being developed there.: Not

even the powerful arguments of Lord .Cherwell could shake the
belief ecither of Mr. Bandys or the me.jority of the
' Intélligenoe officers who were concerned, that a dangerous
Wweapon was being prepared for use against this country, It
was still only a presumption, however, that there was a
connection between Peeneminde and constructions in northern -
France such as that at Watten.

Nor was it known what would be the characteristics
of the weapon. | Indeed; 1t is not too much to say that the
very principles of its construction Were not appreciated in
this country until well into 1944. Such estimates of its
performance and effect as were made during the vsuxmner of
‘ 1943 indicated a missile for heavier and more destructive
than that which the Germans were actually developing. It was

on this account that schemes of civil security remainecd

/cmbryonic:
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embryonic; - for until it was more certain that the rockst was
indeed such as the scientists indicated therg was some
reluctance to commit the country -$o me.gsive 'preparations ‘
against it. Certain modiﬁca’.tions to the radar ‘org‘a.ni‘sa:llsion
were put in hand end something was done to establish s
warning ‘system for the general public. thherwige',‘ Qohcrete
measures were few,'

.But there was at least this to go on: that whatever
form the rocket took Peshemunde Was a focus of work upon it.
Thus the next impbrtan# step was the heavy attack on :Eeenem%hde
by Bomber Command on the night of 17 Avgust 1943. The precise
effects of this raid were diffioult to assess but 'bha.’c it
~ 'del‘ayed development is oertain. Shortly afterwards, attacks
were made upon Watten by the. 8th Air Force with such sucoess
that work there was interrupted for fhe better part of three
months. Those measures, and a few attacks upon factories
thought o be connected with the production of rockets, were
the only direct blows at the new weapon ';mtil, the last few
weeks of -the year.

. ‘,‘The late sumer and autumn of 1943, however, saw
first the emergence of the ‘flying 'bomb as a second long. rahge
‘weapon, - and second, the :c.dent:l.fn.ca.t:.on o:E' ’che sk:n. s:l.tes in
northern France as launching po:m‘bs for :.t. The prooesses
.qf intelligence that led up to this revelation have been
' suffioienfly revicwed; and it will heve been appreciated that
each had a vital part to play in reconstructing what were tHe
German intentions. But it is fair to select tAhéA photograplia
reconnaissance of the Peeneminde area on 28 November 1943 as
the final link in the chain, o

'Thenaefomaras_it_waé, pogsible for the first time
to plen effective counter-measures ﬁithbu’c "beihg hampered
by the conjectures a.ncl oon'broversies that had marked the

:.nvas‘bn.gata.qn. into the roqkej:. One, at 1east, of the

projected weapons was now known; end a definite policy of
‘ ' /destroying
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destroying the siteé from Whichvit could bo launched was
 embarked upon. This did not mean that the rocket was
neglected. The work of investigation went on and was
evontually not less successful than in the case of the
flying bomb, But it went on quictly as part of the .
ordinary responsibilities of Air Intelligence: the earlior
atmospher9 of urgency and alarm, of exti'a;ordina:cy méetirigs
of the Defence Committee and speoiai inquiries, disappcared,
‘Moreover, some of the attacks against northern France were:
directed against the seven large sites which were thought '
to be connccted'wi_th rocket attack.

Broadly speaking, however, from Novembor 1943 to |
June 194 the rocket was, as it were » in eclipse., The main
concern was the flying bomb and the sites from which it
was expected that attack would be launchéd. The offensive

against the latter began on 5 Deccuber and lasted until the

end of May. The progress that was made in destroying sitos

was never constant, varying principally according to the
weight of attack that was brought to bear. Nor werc the
arrangements that werc made between cach of the a.tfa.éking
forces, A.E.A.F. and the 8th Air Force, satiéf&otory.
Nevertheless, by the end of April the ski sites were so
badly damaged that their potential ratc of firc was no
ser;i.ous menace; and this was the position when the inv‘a.sioh
of France began, What was not least notable about this
victory was that it had been achicved without interfering
to any notable extent with bombardment preliminary to
invasion, ‘ L |

This attaélc on ski sites was indeed an Alliecd
victory in that it forced the Germans first to amend and
finally to abandon their original system of ‘sites, none of
which, or possibly only one, was actually used. It appears',
that the Germans appreciated the vulnerability of the sid -

/sites
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sitcs almost as soon as attacks upon them ha& started - one would
have thought they might havé appreciated this even earlicr -

but it was not until the end of March 194k that they bogan the
construction of the modified fypc of sitec which they had
designed in the meanbdime. While this was evidence of the

success of Allicd bombing it was also proof of the German
determination to bring their novel weapon ihto action; and it
wag in fact from the modified sites that the main attack upon
London was launched. Thus it cannot be claimed that tho

victory of the Allied bombers was absolute. On account of

the bombing the Germans werce forced to alter their plans;

but their plans were sufficiently flexible for an altcrnative
system of-sitbs to be constructed and brought into operation.
On the whole, -however, there was much to be thankful for on

12 June 1944. For the iﬁvasion of France had been
successfully launched and Allied troops were established there;
whereas when the threat from the new Gorman weapons had first
appeared there seemed to be the posszibility that it -would
force at least the amendment of the invdéion plans if not

fhcir_abandonment;






IV, THE ATTACK ON LONDON FROM NORTHERN FRANCE: - . ' °
S i. 13 June - 15 July 194A~ R

i, The Pirst Attack.

' The Pirst flying bomb to fall in the United 7
AW, AS. Kingdom fell at (418 hours on 13 June at Swanscombe, four =
Summary (1) ' _ | R o
and a half miles west of Gravesend, Six minutes ;ater a

second fell at Cuckfield in Sussex and was followed a o

minute‘aftefwards by one at Bethnal Green, where the
L.N.E,R. bridge over Grove Road was demolisheds A fourth i"r"

botib fell at 0506'h¢urs at Platt, near Sevenoeks. The

thy casualties were at Bethnal Green were six people

were killed and nine seriously injured. | L
These were the only flying bombsto fall on Brifiéh ;t;h

territory until the nighf of 15 June. ° First reports from ek

the radar stations and the ‘Royal Observer Corps indicated

that as many as twenty-seven were 1auhched3 including four

from the Chérbburg peninsula towards Lyme Bay; but af ter
- S.I.R 1641 ahalysis this figure was altered to eleven, A well
informed prisoner who Wascapturedin April 1945 said that

only four or five were despatched; while according to the
AhD.I.K.411/#5.- War Diary of Flak regiment 155W, sevenswere launchéd,,
four of them unsuccessfully, - ‘ :
What is beyond doubt, however, is that the attack

was not a mere trial., . It was intended to be the beginning‘>“? iy
of a full'offensive(z), with piloted bombers of the G.A.F.
. participating in at least the initial attack. One Me.410  ;' ‘;

" /was

(1) All figures of flying bombs reported by the defences, all
: those that fell on land and all claims for the various '
il : : : ‘sorts ‘of defence are taken from an analysis carried out
S AT , , by the Air Warfare Analysis Section of iir Mlnlstny ‘
DT - 3 during the autum of 1944 and afterwards. SN
(2) According to the prisoner mentioned above and, 1ndcpen— R
dently, Generalfeldmarschall Milch, orders to commence . .. .
‘the attack were given on 10 June, by Hitler himself,
Also according to ifilch, those responsible for 1aunch1ng
had always estimated that it would take ten days from
the receipt of orders to fire to the beginning of heawy o
o and sustained attacks. It was, thercfore, reckoned. RN
something of a feat to have bcgun the offensmve proper el
on 15 June.;g.' : N 7 . ,
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was certainly over the London area on the morning of the 13th, $?§ "

and was shot down by anti-aircraft fire near Barking at
0305 hours; but the enemy found it impossible .either to carry

out the joint operation or to bring more than one or two

‘sites into action(1).

ii. _hction taken in the United Kinpdom.

. At the morning meeting of the Chiefs of Staff ~
Committec on the 13th the Chief of the Air Staff reported that .
it wés‘not>certain whether the attack had come from such ski
sites as were comple te or from modified sites. On the whole,
the evidence pointed to the laﬁter; the question Was,vthere-
fore, whether the modified sites should be attackeds 'Forty-
two of theée had been identified in the area Somme-Pas de

Calais;‘ and it was cstimated that some three thousand Fortress

" ‘sorties or five thousand by Marauders would be required to
‘neutralise them, which meant a large diversion from the needs

of the battle on land. On the other hand, the four supply

sites in the same area - Domlcger, Beauvoir, Sautrecourt and
Renescﬁre - might be ncutralised in n%Pe hundreq to a thousand
fortress sorties, Consequently, alfhough there wés still no .
established connéction between this type éf site and either
the ski or modified sites, the Chief of the Air Staff recom-
mended that the four sites in question should be heavily
attacked immediately and that all launchihg sites should also

be attacked whenever effort could be sparede He made it

quite clear that the needs of the Battle of France should

/not , ) fx'giA

(1) Itis interesting that just after midnight the Germans
also carried out a long-range artillery bombardment of
Folkestone and Maidstone spread over a period of nearly
four hours frowm 0010 hours to C400 hours. Folkestone
received twenty-four rounds and Maidstone, which was not
shelled at any other time during the war, rcceived eight. _ ~
One further shell fell at Otham, two and a half miles ~
south~ecast of Maidstone.
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Conclusions.

‘85¢, -

not be preJudlced( 1)
A newy’ se-rtes o-F

~VWal Pl

were poor, however, in each case.  Another attack on

Beauvoir on the 15th by Fortresses was unsuccessful, but
on the 16th Bomber Command reported good, concentrations of fAﬂ ‘
bombs on each of the four sites: No modified sites were \;;f
attacked; and it is true to say that between the 13th aﬁa_
16th the Germans were sble to complete their preparationé tli_f;f
for the start of heavy attacks without interfererice frem'i f"Q":
bombing. - | i
On the defensive side equally little was done.‘
The defences allotted to the invasioﬁ ports and bases wer§J t5f;
in poéition>and‘nothing was done to weaken them in order ﬁ&f{);f
protecf Loﬁdon; Air:ﬁarshal Hill did not press for‘it;f‘
it would indeced have been surprising if.so light an attack.;;'i:
had been made the occasion for the large and compllcated | '
deployment which was entailed in the ex1st1ng plan of

defence against flylng bombs,  From the 13th, however,

" intruder aircraft of A.D,G.B. were sent out to patpoi the . R

area of the_launching‘sites. For the same .reason = thaﬁ R
the attack was so light - the War Cabinet at their evenlng '

meetlng on the {3th decided to wait for a heavier attack

fbofore -

(1) In a2 minute dated 13 June, Air Commodore Pelly, Chief . - -
Intelligence Officer at A.E.A.F. Headquarters, informed
Air Chief Marshal Leigh-Mallory:. "The Chiefs of Staff
are not unduly worried about 'Crossbow!. They do not -
wish air support to be diverted to it from 'Overlord', i
but would like A.E.A.F. to do what they reasonably can Ve
about it ..eso The Home Secretary is going to meke a - . ..
fuss at the War Cabinet meeting this evening; but the |
Chiefs of Staff are determined that you should not be:
‘made to divert effort from 'Overlord!v, SR

The Conclusions of the War Cebinct mecting that Same‘;" :
dey include the following: "He (%he Home Secre tary)
would be grateful if as much effort as could be spared
from thc battle fronts could be diverted to attacks
on the pllotless alroraft 51tcs and thelr supply
81tes." :
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before,ény announcement. of the'arriVal of the new weapoh was
. made to the general public. It was agreed that the term -
'Southern England! should henceforth be used in reporting any
incidents that occurred south of'h line from the Bristol

- Channel to the Wash.

iii. The Attack of 15/16 June.

On the night of 15 June a heavy and sustained attack
began. ﬁetween 2230 hours and 2239 hours on the following
night 151 flying bombs were reported by the defences(1},

144 crossed thg coast of England and 73 reaqhed'the London area,
Of-those that fell outside:London 14 weré shot down by anti-
aircraft guns, seven by fighters and one was destroyed by
combined gun and fighter action. Anti-aircraft guns of the
Innter Artillery Zone werec in action and brougﬁt down eleven
flyihgﬂbombs inside the built-up area. There were a number

of grossAerors.in accuracy. One flying Eomb fell near
Chichester, and another as far north as Framlingham in Noyfolk.
- Inside London seventy per cent of the bombs foll soutﬁ of the
river.

ive Counter-measures of 16 Junc.

as___ By the War Cabinet and the Chiefs of Staff.

~Cl¢érly the country was faced with a vény different
situation to that of 15 June«  The Germans had obviously got
sufficient sites in action to subjcct London tova serious
scale of attack; though how 1opg,the attack could be continued
- wWas, of éourse, not known.  The Home Secre#ary made a'étate-
ment in the House of Commons on the morniﬁg of the 16th,

/which

(1) The total number launched by the Gormens was over two
hundred. It is believed that for the whole of the
attack from northern France a factor of 25 per cent.
should be added to the nuiber rcportcd by the defences
to give the approximatc total number that the Germans

fired against us.

E
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which not least had the merit of correcting the more

16 June, : agreed on the mornlng of the samc day that the 'Diver!

deployment of guns and balloons should be put into effect.

- +The searéhlights demanded by the plan were already deployed

as part of the ordinary defences of the south-east. The

|~ full deployment of balloons was expected to take about a

fortnight to céhplete; but some of the guns which it had

been intended to use were stlll in their 'Overlord!

"1.

3

were made:

2

positions and the Deputy Chief of the Air Staff, as the
rofficer‘respohsiﬁle'in generel for !'Crossbow', did not giVeA'ﬁ. 3
a date by which fhe gun deployment would be completed.

On the evening of the same day a Staff Conference: 

was called by the Prime Minister and the following decisions

To request the Supreme Commander, Allied Expedi~

" tionary Force, to take all possible measures to

neutralisc the suppiy and launching sites, subject
to no 1nterferoncc with the eqsentlal requlrements'?d,‘f
of the battle in France. -
That the air raid warning should not be sounded‘oﬁ.::
the approach oan-éingle pilotless aircraft. At"

night, the sounding of the siren.should beireducedu~7€t
to the minimum and the warning should be only |

sounded on the approach of the first !'covey'.

That for the time being, pending further'experience;bddg

the anti-aircraft guns, both inside and outside the o

London area, should continue to engage pilotless ‘;:d;f

aircraft,
That the Air Marshal Gommanding, AeDiGeBey in.
consultation with the G.0.C.-in=C., AntieAircrafff: fxi”

Command, should re~distribute the gun, searGhligh’é




‘Pighter Cormand
- O.R.B., Appendix E,
Minutes of = .
Conference,

17 Junes’

‘suffer; ond the general public were to be encouraged to carry

were both in action on thé night of the 15th and the following

could be done until the evening of the 16th owing to the needs -

88. .
k and balloon defences, as necessary, to counter the S
attacks (1), : ‘ ‘ | ' ,

‘ 5¢ That the Air dMarshal Commanding, A.D.G.B., should
consider the use of armed cables on those balloons
deployed against piloted aircraft." |

In short, these decisions meant that counter-measures were to
be applied immediately; +the defensive deployment was to go B
ahead as planned; counter—bomﬁing was to be begun on as big

a scaie as possible so long as the battle in Normandy did not N Co

oh as normally as they coulds.

De By the operational Commands.

Fighters of A.D.G.B. and guns of Anti-Aircraft Command

day. Eleven fighter squadrons, including two of Mosquitos
which operated at night, carried out eighty patrols. The
London guns and those deployed between London Qnd the coast
wgré frequently in action and claimed twenty-seven flying

bombs destroyeds  Thirteen of these, however, came down inside

" the London area, which profited little.

On the same day the first moves were nade to put the
planned deployment into effects The project entailed moving

192 heavy and 192 light guns and 480 balloons. Not much

of invasion traffic. On the following day, however, Anti- R
Aircraft Comsand reported that one regiment had taken up its
new positiorns iﬁ the early Eour5~6f the 17th and that three
regiménts of cach type of gun would be deﬁloyed by that |
night. It was expected that the full,d9ployment would have |
been completed within thiree or four days. For the time
being all guns were drawn from Anti-Aircraft Command, - | o 5_{:?1 i

/Balloon

(1) The wording of this decision is important in connection s
with the redeployment of the defences during July. T
See pp' 15*""139' o . . ) Al

’d
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Balloon Commé.nd also ‘reported on the same day.that
their deployment Was going ahead and would be conpleted in
about a weeke It was, in fact, comple'bed, on 21 June,

"D, of 0ps.(S.0.) whereas under the Concurrent Plan a full fortnight had been .
Folder=- 'Crossbow! T ‘ ,
Attacks on UK.: alloweds
.. Minute,De of Ops. - : , ‘
‘(AD) - B3 to Energetic offensive action was also called for by
~  GAS., 24 June, ' ‘

the Opeping o‘f.l the attacks , the more so as the deployment

of the defences would take some tipe. On the 16th i:bself,
howe.ver ’ not much was done. "Air Chief Marshal Leigh~Mallory °
AE,A.F, Cdrs. - - had by'then been infortied by Air Ministry that the four

Conferences,
Mtge , 16 June, supply sites in the Pas de Calais were regarded as priority

targets, followed by eleven of the original ski sites, then

twelve modified sitecs which were believed to be in operation;
and in response to this he arranged with Air Chief Marshal

Hérris that the four supply sites should be attacked that,

sane riight.‘ " But beyond a warning to Air Marshal Conihgham
\ - that. the fighter;’bombers' of énd' Tactical Air Force might
have to be ‘diVerter'i to the attack of modified sites he gave
no farther,instructidns. | | N
o 7 This is not surpr:.s:.ng. In the flrst place, the
B sane bad weather that was hlnderlng the 1nvas:Lon expedition
- in Normendy made it impossible to launch effective attacks ’
against targets in the Pas de Calais. :But in any case it
was still not clear what were tHe"best; targets to attack,
. | The target list issued by the Air Ministry, with its specify-
RO | : ing of ski sites, is proof enough that we were not yet aware
that only modified sites were in act:.on. It was not unt:Ll_ .
the following dsy that Air Chief Marshal Leigh-Mallory <was
informed of the true state of things. leamwhile on the '
night of the 161;}'1, and again on the following night, Boriber
Y ... -Comand attacked the four supply sites, - it was thought
"‘* o with greaf success, Otherwise there was no boubing of any

'

type of site.

fro
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19 June.

CeBoCullil) 1,
Amnex, 20 June.

'effort should be made to improve the efficiénoy of the various

"Home ‘Secretary, the Secretary of State for Air, the three

90.

R

Ve Amplifying of CounteréMeasures, 17=25 Junee

There was a decline in the scale of flylng bomb

attack in the twenty—four hours follow1ng dusk on the 16th.

Only eighty~thrce flying borbs crossed the coast, of which

forty~eight came down in London. But the next twenty~four

hours saw as heavy an attack as that of the 15th/16th; and

.the efforts to establlsh effectlve counter-measures continuede =

2 The Formatlon of the War Cabinet. 'Crossbow' Sdb—"
C Comn1ttee. .

On ‘the evening of the 18th the Prime Minister held
another Staff Conference to review what had already been done
and what was planned. Agein, it was emphasised that the

supply end launching sites (including the large sites) should

. be hit as hard &as the Battle in Normandy would allow; every

T arms Of-defence; and ‘the public should be éncouraged to carry

- on as usual, with the proviso that they should sleep in as

safe a place aé'they could Ffind,  The' Prime Minister also

decided that he would hold a daily meeting at which the

- departments anhd operational Cormands most concerned in

countering the attack would be representeds

- It appears to have been the Prime Minister's
intention to preside over this body himself, giving it that
same‘poWerful'authority as earlier special cormittees that
he had established to consider vital operatidns: as, for ' v%;%ﬁ\'

o~
s
o

example, the Night Air Defence Committee and the "Battle of

* the Atlantlo" Commlttee, which had not, however, met daily.

"On 19 June such a meeting was held:7 Field Marshal Snuts, the

Chiefs of Staff and the Deputy Suprene Cormender, were arongst
those present, ~ But on the’20th after consulting the Chiefs
of Staff; the Prine Minister came'té the conclusion that the . e

day to day consideration of plans and policy would be better

/carried
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carried out by 2 smaller body of less eminent men. The .

connection with himself;. as Minister of Defence, was
rotained by instructing the new body to report to him as

Weill s to_the 'Home Secretary and the Chiefs of Staff;

1ts oha.:,man Was Mre Durican Sandys, o.nd A.DeGyBe, Anti~
Alroraft Comnandg the .A.:.r Staff the Suprene Allied-
' Conmander and the Ministry of Home Sedurity were represented

on ite It was not an executive body, but as it reviewed

the progress of every sort of counteér-measure its delibera~
tions form one of the most important records of the compaign.

bse  Expansion of the 'Diver' defences.

 During this first weck of the attack the deploy-
"ment of guns and balloons and the allocation of' fighter
squadrons to flying bomb patrols was rap:.dly carrled out.

CeB.C. (44) 2nd As we have seen, the planned \balloon deployment had been
‘Mtg', 22 June, . . ‘
Statement by completed by 21 June.,. The deployment of guns was also

General Pile, ‘ :
' virtually complete by the same date, and eight single-

seater f‘ighter S'quadrons ofANo. 11 Group s AD.GiB,, and
four u05qu1to squadrons were 'be:.ng employed on flying bomb
patrols. But already A:Lr Ma.rshal H:Lll ’ General Pile and
":,"Alr Vloo-‘Marshal Gell of Balloon Connand, had appreclated
that more weapons were requ:.red than the Concurrent Plan
".—'-ihad env:.saged. By the 21st, inti-Aircraft Comend were .
' ~woxam;w.n:x.n,g aplan to ;.ncreasc the number of guns in the gun
Belt to 376 heavy (slmost double the plammed deployment)

and 540 light (almost treble),  Balloon Comand, for their

. part, were organ:.smg an increase of thea.r deployod strength
fron four hund.red and ea.ghty to one thousa.nd balloonm : No .
increase in the number of f:.ghters wes contemplated. - Tno ’

problem here was not one of 'nunbers but' of inoreasing the

ef'f’:.clency and. effectlveness of the equiprent already in

“and not only in flghters but throughout the whole

. / éys tom
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.. ,system - redar stations, Royal Observer Gorps and operations
. rooms ~ by vhich fighter operations were controlled. ' ﬁ

“Se . Formulation of a Bombing Policy: PFirst Effects of
Bombardment.

mn a.nalogous ‘examination of what form the counter- .
offens:.ve should ta.ke was be:.ng made dura.ng the same period by
A. E. A.F. ’ Bomber Command a.nd the 8th AlI‘ Force under the
R survelllance of Air Chief Ma.rshal Tedder.  The necessary
j.ntelligehce came to the operationall Commands through the ' A
Directorate of bpere.tions (Special Operatio‘ns.)' at Air Ministry,
AB.AF, Cdrss On 18 June Air Chief Marshal Tsdaef; with the full approval of
i c,onferenoes _ : o o .o '
Mtg, 18 Ju.neo ~the Supreme Commander, directed that a big effort should be :
made e.ga:ipst' "Crossbow" targets in the near fubure while the
battle‘ on land was still goingA Well. ‘The latter was still to
ha.ve f:.rst ‘claim upon the All:.ed bomber resouroes' but once '
' 1ts needs had been provided for, "Crossbow" had priority over
' all other tasks(1) | |
" Of the’ various’ sorts of "Crossbow" targets, large
‘sites v were cons:.dered the most J.mportant, then came the supply
s:.t._es__a.nd then the forty-Seven modified’ sites that had by now
been iﬁehtified in’ the area Somme - Pas de dalais. To these
was added s On 21 Jurie s @ suspected rallhead for flying bomb
supply at Nucourt f‘J.fteen miles north-west of Paris, and also
the electr1c1t¥ system in the Pas de Calais ’ which was thought to )
be 'v‘important.to the funoti'oning of large sites and supply sites,
D./S.A;C./H'. 21, This last target was suggested by Lieut-Genere.l Spaatz, e =?,\
Encl.33A. - o D
But during this f:l.rst week of heavy fly:.ng bomb LR

attack the counter~of‘f'ens:.ve Was not sat:.sfactory. One reason et .

/is

'-“-i-(1) On 18 June, General Eisenhower minuted Air Chief Marshal

., Tedder as follows:- "In order that my desn.res s expressed
verbally at ‘the’ meetmg this morning, may be perfectly :
clear and of record, with respect of "Crossbow" targets, s
these targets are to take first priority over everything L
except the urgent requirements of the battle; - this prior- L '
ity to obtain until we can be certain that we have
definitely gotten the upper hand of this particular
menace."  (D./S,A.C./He21, Encl, 304) .
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. is clea;{enp@gh, and ndbody‘could be blamed for it: it was

the weather, which severely curtailed flying during most of

the week, It was also the case, however, that neither

ss .. Air Chief Marshal Harris nor Licut-General Doolittle, the
- commander of the 8th Air Force,"Was convinced that their

_ forces could as yet play a useful bart in'céuntering the

f‘i AL AT, Cdrs. enemy's attack, Neither was satisfied about-the selection
o Conferences, : : .

EQQQ'_"Mtg, 18 June. of targetss  Air Chief Marshal Harris, after Bomber

| | Command aircraft had attackéd supply sites on successivé
nights - 16 and 17 June - intimated that he was wnwilling
to‘attack thié type of target again until photographic
reconnaissance héd‘estdbiished‘the need, ‘ Nor were he and
Lgeut-GenQral boolittlé happy about the %ftack of modified

sites, Which ﬁerq £0 maqy in number that to be sure of
1iﬁiting the scale pf atta;k a large nuﬁﬁer of exception-;

 ally accurate attacks had to be carried oute There was

also a strong feeling that attacks should be suspended

- ibide Mtgs until clear.weather(1)géve an opportunity for a very
23 June. o R B A 4 ’
. heavy blowe Meanwhile a much more attractive operation,
both to the 8th Air Force and Bomber Commanq, was projected:
a massive attack on Berlin by twelve hundred aircraft of
the 8th Air Force and eight hundred of Bomber Command.
T ibide Mtge Air Chief Marshal Tedder was in favour of it, pointing out

20 Jﬁne., ’ . ) .
: that onc of its advantages would be to damp the spirits of

/the

(1) During bad weather Liberators of the 8th Air Force,

using the 'G-H'- technique of radio-aided bombing,
accounted for most of the effort of this force against

- 'Crossbow' targets. * This technique allowed blind-
bonbing up to a range of approximately 250 miles from
the controlling ground stations. = Stations had been

‘erected on the South coast early in 194 for the . IR
particular purpose of controlling attacks against flying -
bomb sites, and Mitchells of No. 2 Group as well as . -
Liberators hed been equipped for the purposes The R

- _average bombing accuracy was of the order of 500 yards; " .
“and' while good results were occasionally achieved, on . -
the' whole the technique was not sufficiently accurate -
for.the unscen attack ¢f such small targets as most of
the 'Crossbow' .sites, Lieut-General Doolittle held a
particularly poor opinion of its effectiveness. - -




- Ibid, M‘bg-
. 23 June,

, the German pe0ple which had been temporarlly raised by the

-commanders‘that they must seize even a fleeting opportunlty for .

- ke

. exaggerated accounts of flylng bomb damage in London. In this

~sense, so 1t was argued, such an attack Would play its part in

the flylng bomb campalgn(1) © But Air Chlef Marshal Tedder did

not regard it as a substitute for the attack of +he flylng bomb

K4

organlsatlon proper, and on 25 June he 1nstructed the Allled air

- I .

‘the attack of sites. He suggested that the 8th Air Force kept

a force permanentLy standlng by for 'Crossbow' work. Lieute
General Doolittle agroed to set a51de two hundred aircrafte.

Altogether, up to 23 June the counter—offens;ve, for
one reason and another, had not as 1t were, settled downs,

But‘lt had not been barren of resul+s. On the 23rd, three

s

oy
supply 31tes - Domleger, Sautrecourt and St. Martin 1'Hortier =

PR

were . suspended from further attackev Watten, Wizernes, Sira-

court and Mlmoyecques, all largc s1tes, had been badly damaged.

-

One attack on Watten by No, 617 Squadron of Bomber Command had

been partlcularly successfule , Thls squadron, whlcn was

VSpe01allv tralned in bomblng w1th 12, OOO 1b. bombs, attacked at

dusk on 19 June. Flfteen bombs were droppad, twelve falling -

W1th1n a hundred yards of the almlng p01nt¢~ The flrst attack

on a supply depot ~ Nucourt ~ was also successful, Two- hundred ¢

and flfty tons of bombs were dropped by Fortresses of the 8th
Air rorce on 22 June. Bulldlngs and rallWay facilities were

damaged and 1n three places the ground subsided, 1ndlcat1ng

‘that the roofs of underground store .chambers had collapsed.
- In addltlon, at least slx and. poss1b1y nine ski and modified

- s1tes had been made Category A durlng the week. Much of this

/was

7
w

(1) Tt is difficult to.see how such an attack could be a

‘contrlbutlon to defence against f£lying bonbs except as a
mere reprisal, It was in fact only partly carried out.

On 21 June the 8th Air'Force went to Berlin, but not
Bomber Commend.

O
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was the work of Zhd Tactical AiI'Foch; b&t the commander
of this.foroé; Air-Mhrshgl Coningham, was already seeking
permission to be allowgaqto concentrate on the support of
the battle on land. ‘

vi, Problems of Defenoc.

It was possible to dlscern some return for the
efforts of the Allled bombers in the scale of flylng bomb
attack during this period; for only on the 17th/18th and
the 22nd/23rd wés thére an attack comparable to théﬁ of the
15th/16th, when 151 bombs had been reported. The average
for each dusk-dusk period over the whole week was 97 bombsr

But if there was any connection between our

bombing and the diminished scale of flying bomb attack; it was '

)

not one that could be precisely defineds It was certainly =~

not such that there could be any slackening of the effort

to create an effectlve defence of London. It was in fact‘fo =

thls prdblem that the attentlon of those responsible for

counter-measu:es was prlnC1pa11y dlrected.

2 Intelligence on the Flylnp Bemb Organlsatlon-
Characteristics of the Weapon.

Te

Nor was there any evidence that the Germans were

not prepared to maintain the attack. On the contrary,

‘available. intelligence, while it was by ho means complete,

| pointed unmisteksbly to a well prepared organisations Up

to 24 June fifty modified sites had been discovered in the
Pas do Calais; thirty-four were complete and twenty-one
had been identified -as having been in operation. Only two
modified.sites had been spotted between the Seine and the
Somme; but it'wﬁs evident from radar plots that there
were other sites in that area that were actuélly‘in uses

| What was the next link in the chain of the
German organisation was not quite clear, Logically it

could well have been the supply sites; but even after

./ two,
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. See Map No.

C.0.8, (44)
573(0),
26 June,
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two such sites in the Chefbourg péninsula - Valognes and

Brlcquébec - had beéen captured and inspected it was still not

‘‘possible to confirm this, It secmed probable that special

fuels were stored at supply sites and also that Spare parts

and equipment were kept there." Air Intelligence however,

“coirld not and would not say that the destruction of this type
' of site would seriously affect the scale of attack; nor did

*they say that it would note

" Evidence was in fact acoumulatlng during this third
week in June that p01nted to the direct delivery of bombs and
eqqument from storage depots(1) at railheads to the

modlfled 31tes, thus av01d1ng the use of supply sites., Two

'such depots - one at Nucourt and another at St. Leu 4!
‘Esserent - had been identified by 2 June, and others were
" suspected. Supplies were delivered‘by rail to these depots,

- which 1ncluded much underground storage capacity, and from

thete by road to the modlfled 51tcs, usually, and probably

- entlrely, at’ nlghtw

Summlng up the pOSltlon, AC. A.S.(I) reported on

26 June "it must be expected that the encmy's scale of

attack will be. maintained at its present level and might even
increases  Against this, however, must be set the damage
being done to:the supply sites, depots and other elements of

the enemy's rear organisations On balance it seems unlikely

\ that the scale of attack will increase greatly before it

deollnesa"

Scale of attack was one thing, the effect of the

attack another, and- it was the aim of ‘the defenders to reduce
.the latter even if. the former remained the same. Here the

‘ flrst factor %o be considered was tho performance of the

/flying

B (1) They were usually referred to as "supply depots's The term

'storage depot' is here preferred in order to av01d any
confusion with 'supply site',
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flying boub itself, First reports indicated two types:
one with a wing span of 17 feet 6 inches, another with
one of,16'feet,v6f which the first was tﬂought to have
a heavier exp’ioéive charge(i)o - Height and speed, the
fwo features which most affected the defending guns
Lo | _ ., . end .fi'ghteré, va'r;iéd apprecisblys.  Bombs wére observed
at heights of betweén 1,600 and 4,000 feet, flying at
speeds which appeared to vary between 250 and 400 mspehe
Their accuracy was such that approximately 65 per cent of
the bombs launched reached the London area if not inter-
. fered with; whiéh meant that the majority of the bombs;
. éfter crossing the coast ‘between -Beachy Head and the
‘South Foreland, converged upon the line Dorking - Gravesend =
and thence passed info the London area, -

s be __The Time and Space Problem; First Attempts at
2 : ‘ : ~Solution. ’

AThe speed of ’the bombs waé found to bé betwesn N

300 and 350 mepehe, 2 which, combined with their low
altifudc, made the work ofvguns ‘and fighters, separately

snd :i.n lco-o.pe_a;c'-atior‘),} more difficﬁlt than in the case of
attacks by pilcted aircraft. At a height of 3,000 feet

the bomb @resented a tawget'allﬂbst eqtially gwkwai*d for" -V :
bdth“heayy and 1ight'anti-aircraft_gunnefs, being at
once on the low side for:the one and too high for the

others,  The heavy anti-aircraft regimenfs,_ were trained

/end

(1) It was later reported that only flying bombs with the
larger wing span had been positively identified, The
. éarlier confusion most probably arosc from the fact
that the.flying bomb which had fallen in Sweden in
May, and which British intelligence officers had had
an opportunity to examine, had a wing span of 16 feet.
During July it was also established that a proportion
of flying bombs was fitted with warheads containing a
more powerful explosive filling than the majority.
(2) 1% is ‘fairly well cstablished that most flying bombs
: started at about 20C m,psh, and increased in speed .
- throughout their flight, crossing the coast at about .
340 mapehe and attaining as much as 400 mepehs by '
‘the time London was reached, B
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and equipped pdincipéllyito'deal with' attacks by piloted
-bombers af high'dltitudeéa‘ Thé flying bomb, however,
crossed’ the field of vision fér more rapidly than any bomber
flying at normel operational heighte = G.L. and predictor
.operators had therefore to woik ‘much more quickly than usual
- to obtain the necessary fire data for the guns; which in turn
- had to be fraversed and elevated at a speed which proved in Ffwv f
fact to be too much for manual laying, The light guns L
. suffered from some of the samé disadvantages, with the addi-
tional one that thistype of anti-aircraft weapon is best used
- for the close defence of*specifidlaﬁd.small objectives, whereas
in these novel circumstances they had to be widely deployed well
away from the target area of Ldndony Up to 18 June both the
heavy and light guns that were sited for the close defence of
.- London :were allowed to engage~flying bombs. . Thereafter this
was prohibited.: ‘F;;'one thing, their patent lack of success
was not calculated to 1mprove the morale of Londoners; for
"another, even when successful the bombs they hit usually came
:down and exploded in the bullt-up area.
| As for thefighters, their small margin of speed over
| the flylng bombs, coupled with the short tlme in which inter-
ccptlon had to be mdde, demanded that they should be qulckly
and accurately dlrectcd on to the course of the bomb, Other- - ’. -
wise, the pursulng fighter reached the -gun and balloon belts,
‘and London itself, before the flying bomb could be attacked. 'fﬁs
There was thus a problem of Warning and.control to be solved .
of the same sort though dlfferent in degree, as tpat which
..the co-ordlnated worklng of radar stations, the Royal Observer
-TCorps and the system of telecommunicatlons and operations rooms
, had been solv1ng w1th falr success for the interception of

hplloted alrcraft SanG the ouﬁbreak of war,

0

. .The- "Same Was true of the defence system as a whole,

.'., It was not just a matter of 1mpr0v1n5 the efficicncy of the

/guns,

N
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‘guns, searchlights, balloons and fighters as separate
weapons but of co-ordinating‘their activities so as to-
obtain the optlmum effect. This was especially so in )
respect of guns and fighters,
' All the 'Diver! defences were controlled from the ?
0perat10ns room of the Blggln Hill sector - the operations

room at No. 11 GroupJHeadquarters was fully occupied in

"pohtrolling operations over Frances To it was passed all = -

viﬁformation from the radar sfations and the Royal Observer ), 
Corps and. to ‘it were linked the operations rooms of thg
guns in the 'Dlver' arca, But the control that was
exerclsed from Blggln Hill was general and not specific,
:That is to say, it was not analogous to the procedure that
‘ 'had normally been cmploycd in defence agalnst piloted
alrcraft where the direction of 1ntercept1ng fighters Was o
- the work of the sector operatlons room,  Instead, the
executive confroquf patroiling fighters was vested in fhe‘
' same agencies as defbcfed and'blotted the'flying bombs,
Thus, ' radar stations and the Royal Observer Corps,Centreé |
at Horsham and Maidstone were used as fighter direction
: §?étions‘ The reason.for such decentralisation was, of
course, that the time available for interception was
shorter than in the case of attack by piloted aircraft;
,'Slmllarly, Anti-Aircraft Command found that to control the
flrlng of 1nd1v1dua1 batteries from gun operations rooms
was 1mpracticable; batteries were allowed to fire inde-
peﬁdently except where the gun operations rooms ordered
f£;¢ to céase, for eXaﬁple, for the safeguarding of friendlyj;
aircraft, In both the Biggin Hill operations room and,
through the transmission of information, in the gun
operatlons rooms a complete plCture of the state of the
battle Was progressively recorded, but neither was used

for the minute control of Tighters and guns.

/The’

.
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litge Annex.
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100,

The system.needed supplementing by a number of

the guns, flghters and balloons.

zstandlng orders d331gncd to avoid mutual interference between

Weather was an 1mportant

factor to be.considered when framing them,

As early as 16 June, Alr Marshal Hill decided that

flghters Wbuld patrol over the Channel and the land between

" the > coast and the southern limit of‘ the gun belt. They could
‘pass over the gun belt only When in pursult of a flying bomb,

- in Wthh case the guns were not to open flre. On 19 June it

was declded that on days of very good v151b111ty, only

own areas. | These pr1nc1p1es were expanded on the 26th under

'flghters vould operate- on bad days, only the guns: on

" moderate days, guns and flghters would operate, each in their

the code names,"Flabby', fSpouse‘ and 'Fickle',  The three

forms' of procedure can be summarised as follows: =

ELABBY °=  Condition - Weather

- suitable for fighters, -

SHOUSE . Condition - Weather un-
suitable for fighters.

 FICKLE Average weather

conditions,

. Effect - Total prohibi-

tion of gunfire.

Effect - Complete free=
dom to guns.

Effect - In 'Diver' belt,
“guns allowed to fire up

to 8,000 feete PFighters
prohibited entry except
when making a visual in-

"terception. Outside the

'Diver' belt, fighters

given freedom of  action,

Light anti-aircraft guns
allowed to fire by day
against visual targets
if no fighters preserit,

It cannot be claimed,”however,'ﬁhat these rules solved the

problems Fighter pllots were frequently reportlng that they

had been engaged by the guns; the gunners no less frequently

reported. that fighters had hindered their shooting;- and/as

will be seen, it was not until the whole scheme of defence was

radically altered in the middle of July that these difficulties

were-overcome. Meanwhile, the gunners and tne fighter pilots

had not that mutual confidence that is esscntlal to the full

success of comblned operatlons.

/g
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. Co.__Improvements in Equipment and Tactics.

The first Weeks of the attack were the more

difficult for the déf'.enders because the equipment that was

. avallable proved unsatisfactory in many rejspects and was

subjected to numerous‘experiments and changes. Moreo.vér,
the novel fom of attack .demanded novel tactics to counter-
act it |
: Fightcrse Tempest Vs, Spitfire XIVs, XIIs and
. IXs, Typhoons and, at night, Mosquitos were the first type

. of fighter aircraft to be useds Of the.day fighters, the

first two were the fastest end, for this reason, the most

- suitables The Mustang III was also sdtisfactory and from

3 July onwards this aircraft began to play an important
parts  Mosquitos were used at night with good results to
the end of the campaign.but they were not as fast as the |
Job demanded and almost from the beginning of the attack
.day fighters were also employed at nighte .They proved
unsa*t;isfactoxy at first, partly because pilots were also
required to fly by day, par"cly 'begauée they were not well
trained in night flying; and it Was not until volunteers

from Mosquito squadrons had been given short conversion

~ courses on Tempedts that the faster day fighter achieved

good results at nights .

- As. fg.r, the actual interception of flying bombs,
this was 13rg:31’y a matter of obtaining acourate in.f‘ormétion
on the courise' of the missile. and transmitting it rapidly
from the sources on the ground through the fighter
controller to the patrolling pilote -But it did not end
therc,  The pilot, having been t0ld where ‘to Lok for
his. ta;get; had to find its By day, this was not easy
even in good weather, for the flying bomb was small and it

travelled fast.s Experience quickly showed that it -could

/most
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most easily be identified in twilight; and 'Flabby', i.ce

complete freedom of action for the fighters, was frequently
instituted at dawn and dusk i;or this reason. At night, the
task of spotting the bomb was. relatively easy, thanks to the
glare from the propulsion unit, though this also made it
difficult to bring accurate.firc to hear.
By the end of June. the methods for Q_ontrblling
fighters were of two main sorts, one of which was: used solely
' for confrolling fighters over the Channel, the other chiefly
for fighters patrolling gverland, . The first of .-these - the
tclose control' method - entailed.the direction of'v‘.individual
" fighters by contr:ollqrs located at .radar stations on,.{:hc coast.
. Approaching flying bombs were plotted in ‘the control room of
"tho radar station, from&whiph, the. Acon_troi],e'r, ;vﬁo was in R/T '
communication with the patrolling fighter, would issue dctailed
inétructi&ns on coursc so as to b~ring; the pilot into a
pbsition to.intercepts The factor limiting the extent to which
* the method could be use¢d was the number of control points
available, . Four radar stations - Fairlight (MEW), Fairlight
(CHL) , Swingate, (CHL), Beachy Head (CHL) - were bfe;_ingl used for
this work by. the middle of Julys The principal practical
difficult& was that.existing types of redar station could not,
; for 'tech.nical‘; lreaixsonjs x provide A‘su\fficient],y early warning of
en approaching bomb.  The best of the stations rarely |
detected. the bombs. at ira.ngesv of more than fifty miles; which
- meant that. the fighter had, even in theofy s oﬁly six minutes - =7
| to intercept before a bomb reached the coaste In practice |
it had 1es$: firstly, because ‘there was a time lag between
the initial detection of-a bomb and the fransmission of
interception data from the' figh:b“er controller to the pilot;
secoﬁdly » because patrols cdq.ld not be.carried out at the
limit of radar detection because of the danger of being S

surprised by eﬁenw fighterss This was especially the case

/in
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in the Stra:.ts of Dover, where our fighters had at most

‘ three minutes in wh:.ch to intercept a bomb before the Kent

coas‘b was reached.

| 1Close control! was persevered with, however, for
where successful it usually ré‘suited' in bombs falling
harmlessly into the sea.A But it was no use overlénd,
where there were no 1ow-iooking radar facilities, Here
the 'running commentary' method was used,’ .The controil‘ers
using this techn:i..que ‘-were‘:iocated, some at three rada.rb
étations - Beachy Head, Hythe and Sandwich = end others. at
two Royal Observer Corps Centres at Horshem and Maa.dstone.
In the ! runn:mg conmentary! method, the position and
coux:se of flying bombs was passed by the controller to all
patrblling fighters working on the same R/T frequency, who
then worked out their own course to their target, The

\

method was used for seaward patrolling fighters also;

‘but it was at its best overland where lendmarks, shell '

bursts, rockets from R.0.C, posts and ‘searchlight beams . ...
all helped the pilots to make speedy interceptions. The
chief fault that arose was ‘that more then one Fighter

frequently went aftér the same flying bomb, a waste of

. effort which meant that some flying boibs slipped through

oles’ced..

Engaging and destroying the bomb had also its
problems.. Chasirig a flying bomb from astern meant a long
and probebly fruitless pursuit unless the fighter pilot had
an adventage in height at the moment of sightings Th;
best methodcxf’ closing to attack was, therefore, t0 fly on’
the same, or nearly.the same course, as an approaching
£lying boub so that it ceme to the fighter, rather than
the fighter ta thé bombe Usually it was possible %o
employ oni.y""brief”d'éfié'c':tidnl shots, so high were the

* /speeds
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" . faced were no less difficult than those of the fighters.

.speeds at which combat took place; and the vast majority of. A )

104,

destructions were the result of fire froin astern. In this

position the effeot of the sl:.pstream of the flying bomb made .

. :x.t difficult to’ hold a steady a:.m, and - short bursts of fire -

\

) and frequent a:.m:.ng correct:.one were. necessary. For the same

I

reason,. the shorter the ra.nge the more ef‘f‘eot:.ve the f‘:.re s with

i
. the. pmv:.so that’ the f:.ghter d:.d not, approach closexr than two (‘)
hundred. ya.rds ’ otherw:.se the 'blast from an exploded bomb. might .

be fatal, - To cap :x.t_ all, :.t;was found that the flying bomb

was robust enough to take & good deal of punishment before

exploding or being brought down.
Guns, The problems that: Anti-Aircraft Command

During the first fortnight of the attack they were partly

{V_mattﬁers ‘of organisation arising out of certain modifications

in the Concurrent Pla.n that were found to be necessary.

i

f detachments of Ant:.-A:chraft Command and the G.P.0. completed {‘"‘s

i Under this plan the sites that had been selected f‘or the heavy
C. B.C, (44)5,_ _‘jﬁ,

guns-were. located in hollows and folds in the ground so that

Gun LaLY:.ng radar might be as f‘ree as possible from eneny

”Jagnpilig. Counter—measures to ,jamm:.ng whlch had “been taken

prior to.the invagion of France had reduced: this possibility,

e.nd sites on h:.gher ground oould thus be utilised, Thls

meant relay:.ng the extens:.ve network of telecommunlcations
tha.t hed. been establlshed under the earl:.er plan. S:Lgnals
. e
the task by 28" Junes

L:Lght gun’s had also to 'be resited. "Originally,

“|the J.ntention was to depJay these at searchllght sites over

the .whole o:E‘ the 'Dn.ver' Defence Area. 80 that they could

’ma.ke use of the radar equa.pment of the sea.rohllghts for the

engag:mgvof unseen targets. But ai‘ter ‘the, a.ttack had

0

started, Anti-Aircraft Command cha.nged their requ:.rement

/and
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and the light guns were then concentrated in a belt forward
of the heavy guns in order to make the best use of their
fire powers | This redeployment was stiil taking place on
26 June, |

The deficiencies of equipment that rapidly became
apparent were mainly the result of the higl; speed of the
flying bomb and, so to speak, its ability to operate at
all times and in all weatherss The first deployment. of
15=-21 June had been mgde entirely in terms of mobile units
of Anti-Aircraft Command, which were fully equipped with
transport and could therefore move quicklye But the guné
with which these regiments were equipped were 3.7" mobile
guns which were. manually controlled when firing a.nd proved,

in practice to be too slow to obtain good results,

“Hence it ‘became essential to reinforce them by static

37" guﬁs which could be automatically:loaded and

remotely controlled (i.e. .the gun was traversed and
elevated electrically as data was fed into it from the
predictor)s  They were also fitted with the No. 11
Mechanical Puze Setter which allowed a highc'a'r’ra'l‘:e o:i"

fire and greater accuraéy. This type of gun, howe;rer,
took longerrto move . and emplace than the mobile 5.7‘;. T'he
difficulty was met by the devising ;)f'a steel mattress 'bj
the RE.M.E. detachment at Headquerters, Anti-Airoraft
Command, which did a.wa& with the necessity for an elaborate

concrete emplacements But it Was not until 27 June that

. the first static guns hed been placed in position in the

1

'Diver! gun belt, -

Nor was it until that date that two new items

of equipment which permitted the accurate enéagement of

unseen targets, began to come into service, =  These

/were
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serious diffieuligies of supply hed been overcome,
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‘were the SCR 584. end the Nos 10 Predictors The first was an : C
American radar sets It Was capable of a number of opera-
.| %ional functions but for defence against flying:'b_'ombs' 11: was
used entirely br co'ntfolling gun fire against both visual and
unseen targets.- tThe; No. 10 Predictor permitte:_i_ more rapid
and a.ceurate tracking of'targefs than earlier models, (“\

. The introduction of both equipments at a time when

. operations were in prog:;‘ese involved a large and difficult

_retraining progremmes, No drill books, only a few instructors

cot

|.and little training equipment were availeble; and only a
. Small number of persomnnel could be spared from a battery for

| instruction at a.ny one time owing'to the need for‘ keeping the

guns in action. These two equipments and the VI proximity
fuse ,.:,'Which was “only used on an adequate scale after the
mj.d:?.le of': July s were the prime| meche:nic,al reasons for the
success .that eventually. attended the work of the guns.

The ma:.n development in respeet of light guns was

to ln.nk troops of four guns.to a No.- 1 Predmctor, whlch was

normally used With heavy guns,, and -thence to & G.L. Radar set,
By these_ means lﬁ.ght guns could - be ~dsefu‘ily employed against

unseen targets s, Whereas with. ‘bhe usual. light enti-aircraft

| predlctor, the FPredictor No.:3, only fire against visual

_targets was possible,

‘Balloons. No componen'b of the defences was the .
T" T
sub,Ject of more experlments and suggestions for 1mprovements (.E}
than the 'balloqn barrgge.. -~ The arming of balloon cables

commenced on 19 June and was completed for the first deploy-

ment of 480 balloons by 21 June..  The. next additions to the

barrage, which more than dotib}.ed' it, were also armed, as was

the final strength of 1,750 balloons, though only after

O

/The
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The arming device itself - the D.P.L. (Double
Pdrachute Longth)'wae never‘entirely satisfactory. Tt
had been desiéned to be actuated when piloted'airoraft,
travelling at speeds of 250 to 300 mepehe, hit the balloon
ceble,  But in the case of the flying.:'bomh, which was
usuali& trarelling at nearly 400 mep.h. by the time it

reached the balloon barrage, the cable was not infrequent-

1y cut through before the D.P.Le could operates This

had been appreciated before the attack; and it was for

this reason that the first balloons to be deployed had

been unarmeds  However, when the DJP.Le did function

sat:.sfactor:.ly it was rarely that the bomb escaped

‘destructlon, and it was by these means that the maaon‘by

of the fly:_ng bombs brought down through :meact with

- balloons were destroyed.

Other measures ‘that were considered and tried
1nvolved the use of kltes and the suspens:.on of nets and
1engths of piano wire g 'but none was generally adopted until
the attack had been in progress for ohver 's month.  Mathe-

matlcally R the dev:.ces :mcreased the cha.nces of impact,

but in practlce loss of he:.ght handllng da.ffloult:l.es

'and ground obstructlons a.f'fected their performa.nce.

oreover N the th:.nner gauge wires had 11tt1e capacity for

_ destruction. The Admiralty were much to the fore in these

experiments, doobfleee:‘seeihg an. analogy between the
balloon barrage and the :minefield' of’l naval wa.rfdre. There
was indeed this obvious Slmll&!‘lty s that Ji:’hel'”fba.llc‘)omss were
sited for the close protectionuof'rhe enemy' s terget and
were an obstacle that had to be overcome if the fly:mg

bom’bs were to reach London. They were not however, like

. thc naval m:.nefleld, a permanent hazard, for there were

oftcn.deys of bad Wea’cher on Wh:.ch the ba.rrage could only

/be



108,

be raised for a few hours at a times A%t one period -the

'

question.of keeping the balloons in operation whatever the

weather was die;cusaed; but on examining the .records of balloon

.. |destruction during the war through bad weather it wes agreed

" i that unacceptebly high wastage might result and the proposal

was not adopted, - There was one good logisticel reason - the
shortage of hydrogen - which would have been aggravated by |
heavy ocasualties,

On the wﬁole s 'tine balloons did what was expected of

them, They were responsible for a comparatively small

. |proportion of the bombs that were destroyed; but they were,

of course, presented with fewer targets than the guns and

- fighterss - That the Germens feared them is obvious enough from

‘the - steps that they took fo.vfit some at least of the flying
bombs with devices for warding off or cutting cables.

- Radar, . The radar equipment that was located on the

B |south and south-east coasts at the begimning of the attack was

* |found not to be fully satisfactory. Sufficiently early warning

of: the approach of 'bom'bs was o‘btan.ned for the purpose of publiec

.. \warning; ‘hhe track:.ng of bombs was fairly good and made

by pa.trolling' fighters;. an indication of the direction a.nd
height of attack could also be given to the Gun Operat:.ons Rooms
of Antl-A:chraft Command. But ‘in hone of these respects were

results as good as the: situation required. In particular, the

| continuity of tracking was poor and during a heavy attack not

all flying bombs were detecteéds = The average range at which

. continuous tracking was possible was sbout 35-40 miles, which

was less then had been anticipateds . In one important respect

result_s', were definitely poor,-_name‘ly the location of the sites

from which bonbs were- -being f‘:.red.. It 'Was espeoially poor

: for the area 'between -the Seine and the Some. Without accurate

/plotting

possible the direct control from rddar stations of 1nterceptions'
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plotting of -this sort the bombing of the sites that wers

lfbeing’used by the enemy was so much the more difficult,

The first noteworthy measures to iﬁprove the
efficiency of ‘rader vérc not takén wntil the last week in
June, which reant ‘that the new'developments were intfoduccd
af ter the period that is under-review, Some indication
here;-hoﬁever, of what form these took will bring out by
impiicaﬁibh the deficiencies of the equipment that was in
us. during the early weeks of the attack,

One of the main problims was to distinguish
quickly betweéﬁ ordinary airorort and flying bombs, a
problem which was particularlyvdifficulf when aircraft
were operating in strength over northern France, which
frequently happened despite prohibitions to the contréry.
Thus one of the earliest modifications was to provide
céntimetre height finding equipment at two of the best
placed C.H.L. stations - at Beéchy Head and Fairlight.
This work was completed by 14 July and at two other
stations - Swingate and Foreness - by 9-August. The more

accurate information that was obtained also facilitatod

‘the direction of defending fighters,

1. 'Thé design of a device for detecting propellor

modulation “wis also hastened so as to distinguish between

aircraft with a normal airscrew and jet or rocket propelled

aircrafte The first models were fitted at the Beadhy Heéd

L]

and Hythe stations by 8 Auguste The %rials were dis-

" appointing, however, and the effective contribution of

‘the device to the efficiency of the warning system was

very small. If it had worked well it would have been
especially useful when flying bombs were Eeing launched
from piloted aircraft. '

The earliest, and possibly the' most important

addition o existing radar facilities wa$ the resiting of

/an
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éa.n' Ameri_c'zan station - the M,E.W, (Microwave Eé.rly Wa.rning). | ﬁ
;This‘ equipment, with ‘its‘ associated British height finding set -‘-v
the Type 24 - gave a longer range, better continuit& of track-
;ing, and also permitted the simultaneous plotting of more |
‘ targets than any other radar set. Tt'was useful, therefore,

%for all three of the main functions of radar, viz:- obtaining

‘vea.rly wa.;oning of attack,l 6oh’crolling fighters, and analysing =

plots so as to locate the enemy's launching sitess I‘E was
. for th:.s last purpose that the equipment was 1nit:.a11y useds

At the sta.rt of the attack the M,E.W, was located at

: Start Point to ‘cover f:z.g,hter opera.t:.ons over the invasion

:'beaches in Normandy; and it was intended to move it to France

as soon as passible, During the third week in June, however,

: arrangemeﬁts were made through the ‘commander of the Ameriocan i

9th AJ.r Force for its use against ’fly:mg bombs; 5 and it

e commenced operations at Feirlight on 29 June.. From 4 August

it was used primerily as an interception station with analysis
jas a secondery functions It could not be withhveld‘from France
indefinitely, however, and it wWas transferred there late in

1 A’u’lgust.. * Steps had been teken to produce an equiva.l‘er';f
Bfitish set - the T&pe 26 - late in Jtine. It was constructed
.. from a dismantled-T&pe 20 station and certain American compon=
ents which were obtained dj.fect from' the Uni:bed States. It
took the place of the M.E.W. at Fairlight during the second

WGek ‘in A&gust. A second Type 26'station was installéd at - ‘{ 5\\

. Ste Margaret's Baye |
The only other important mod:l.f:l.cation that came into
operation- dur;.ng the main attack, was iz_rtended s 1ik9 the
introduction of the M,E.¥. , to improve the location of |
“launching sites, This information was difficult to obtain
k by visual means under normal operating éohﬂitions oﬁng to ’.’
- the weakness bof the response from a flying bomb at long o

| range end also because mo many tracks were frequently

/eppearing
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appearing at one and the samec time. Special cameras were'
thcreforc installed at threc stations - - Beachy Head,
Falrl:l.ght and Hythe -.t0 take photographs every few sc.conds
of the responscs that werc detected. | The pictures from two

or more stations could then' 't.)e. examined and collated. The

technique was not in usé, hotvever', until 25 July.

vii. Progress of Cochter'-measuzés,:‘l? June = 15 July.

2« General, 7

‘It is againet the background of these changes in
tactics and equipment, few of which had yet made their
contribution %o.a more effective defence, that the first
month of £lying bomb attack should be sete  From the
night of 16‘Ju.ne the attack oontinued on an averaée soale,

in round f".igures » of one hundred bombs every twenty-four

hourss There ‘were considerable daily ‘and weekly varia=-

tions in the weight of attacki The worst day was the

_ twenty-focr hou.t;s following dusk on 2 July, when 164
flg;iné bombs came closc to the coast or 'passed overland.
On the two iightest days, 13 and 15 July, the comparable
f:.gure was 42 in each case. The week ending 8 July, when "
820 flylng boﬂbs wore plotted, was the heav1est of the
whole attack. . The follow:.ng week, however, the total fell
by more than a th:er to 5356

Varlous factors account for these varlat:.ons.

_That the Germans :.ncreased the welght of attack during c]cudy

westher, wh:.ch h:l.ndered the defenders, is certain. We
- know, too, that the supply of bombs to sites was hindered
by 1nadequate tra.nSport s Which wa.s partly due to attacks
. made sPec:qu.cally age.:.nst 1 Crossbow! -targets, storage
depots 1n partictiiar, "but pertly due also to the general
Allied offensive against coimunications, But it is quite
| imﬁoseibie'at the moment to say how far the irregular scale
_ofattack Wa;s. thefvr'eeu.lt of. German taotics, how far i
‘was’ duc to .Allzi;ed counter-measuress . '
| ' /The
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. The, great majority of bombs was aimed at the London

B area; many, however, owi;ig to. the inherent inaccuracy of the

[ - 444: E

| nissile fell at widfely scattered points in.the Home Counties

and even 'beyond. _ The Solent .area also _received a snall

num'ber oi‘ bonbse There was a deflm.te attack on thé night of

‘_525 June when six 'bonbs fell near, Portsmouth most of them to -

" the west of the town, within an hour; other bombs mey have

N e e

,been,_lamched.against the same area on 19 June; and later on,

between 10 and 22 July, some sixty bombs fell there at va;r'ious

tho main area of attack f‘urther east; oth.erwn.se their effect was

negligible, The gttack of the ,Bra.stol area, which the

.. orientation of certain sites in the Cherbourg peninsula had

- led us to expect, failed to materialise.

o The attack in short, was almost. exclus:.vely directed

g .a..t' Londons At what part or pa.rts of 'it, is, however not

joertam" The mean point of mpaot of the bombs was regularly
i'caloulated by the Operational Resea.rch Sect:.on at A.D.G.B.

\ Head.quarters a.nd by ’che Deputy D:Lrectore.te of Science at Air:
}M:.n:.stry. Fron} the _ane.lyses were_.exolgd.gd all 'bombs wh:l.ch
were 'ozought down by the defences, all bombs aimed at the

'Solent area and all borbs which fell more than thirty miles

. from the centre of Lopdon. On this reckoning, the mean point

- of -impact for the period up to the middle of July was at Alleyn's

;School in North Dulwich, the weekly variations being insignifi- -

ca.nt. .In other Words, the bombardment chiefly affected the

bomughs south of the river in the area Wandsworth - Croydon =

- Woolwich, which received nearly forty per cent of the bonbs

- falling on Greater London,

(

Casualties and damage Were by no means negl:.gible.

Up to 15 July approximately 3,000 people were killed,

10,000 seriously injured and 12,000 slightly injured, and

/13,000

timess  They forced the w:.thdrawal of two fighter’ squadrons from :
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13,000 houses were irreparably damaged(1). But therc was
at least this to be thankful for, that if the mean point
of impact had been é fow miles further north, where the
density of popqlation was greater, casualtie§>wohld have
.been apéreciably'heavier. | iforeover, the maintenance of a
fairly constant nmean point of impact meant that a number
" of borbs fell in places alrcady devastated or partially
cvacuateds As the Germans were doubtless out to do as
much damégc as possible it was assumed at the time that
though their aiminé point .was probably the centre of London,
say Charing Cross,lmost of the bambs were falling short(z).
. To begin with, all bombs were launched fron
modified siteé in northern France and came inland over the
coasts of Sussex.and Kent as had been expecteds  Then on
the night of 9 July borbs were plotted approaching London ;n
a westerly course from the direction of the Thames estuary.
\This suggested that sites had been constructéd in the area
round Dunkerque and Ostende, wheré—thgre had certainly been
no sites prior to the middle of June. Photographic recon-
naissance of the arca could not be carried out owing to bad
weather until 28 Jﬁly, when no new constructions could be
seen, Thus it was not until 3 August that it was firnly
establisﬁed that the borbs approaching London from the
éast‘were in fact beiné launched from piloted aircraft.

/However

(1) These figures Wwere reported on 15 July (CuB.C.(4k)22,
Annex) and as such are not fully reliable,—For—-—

S C—artantey:

ot ~ St e =

(2) What was in fact the German aiming point is still not
certain,  All the evidence available at the time of . ...
Wwriting comes from a prisoner captured in April 1945, .
who stated that Tower Bridge was the chief aiming '
point but that there were a dozen others, the exact,
location of-which he could not remember, but which
were all centred on Tower Bridge. _Even so, the
fall of shot was further south than the Germans
intended.
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carried out from the sites in northern France.

‘Rallways and Brldges, third - Fuel Dumps. Air Chief Marshal e

ke

‘waevor, the number launched by this method was small compared -~

to those launched from sites on land; and it remains true to faad

say that the attack of London at this period was almost entirely

~

Do The Bormbing of Sites in northern France and Related

Targets. -
Policy. = This being the case, it followed that the

bombardment of sites in that area remained a necessary counter- ('3,
@easure, despite the practical difficulties and the many other ‘
balls ﬁpon Allied bombing resourcese. .

| Tt will be recalled that up to 23 June bad weather

ﬁad interfered with both the weight and accuracy of attacks.

Lpon ' Crossbow! targets; but there was every intention, at

least on the part of Air Chief Marshal Tedder, of carrying out

a heavy and sustained offensive. It will also be recalled

that at that time the targets to be attacked were, in order of

briority, the large sites, the - supply sites'apd the forty-seven

%odified sites which had been identified‘in the area Somme-Pés

de Calais. On 22 June a beginning had been made in the attack

pf storage depots. The electric power system of the Pas de

balais was also to be interfered with. '
General bombing policy from 23 June re malned the

same: = that is to.say that after the needs of the land batble

had been met the attack of 'Crossbow' targets had priority over

all operations. No Written directive embodying this policy

appears to have been issued by the Deputy Suﬁfeme Commander; ,f-ﬁ

.
.

but on at least two occasions Air Chief Marshel Tedder

- personally informed the commanders of the bomber forces what

wEre the relative priorities.. Moreover, on 29 June, A.E.A.F.
Headquarters requpsted Bomber Command and UsS. Strategic Air

Forces to observe the progremme, flrst - 'Crossbow', second -

LelghrMallory, who was still nomlnally respon31ble for

/' Crossbow!
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'Crossbow' opcrations, could properly issue such a request;

but there éppears to have been nothing ﬁandatofy about it.
Indeed the organlsdtlon of the chain of command was such
that the heayy bomber force commanders regarded themselves
as under the dircct command only of the Supreme Gommander :
or his Deputy.

_Even so, although they knew what Weré the Views

»

of the Deputy Supreme Commander, Air Chief lMarshal Harris

and Lieut-Gencral Doolittle sent as many aircraft to attack

strategic tarbets as 'Crossbow' targetss One half of the

2

~cffort of the two forces was exrrtcd against battle:1e1d

targets between the middle of June and the middle of July,

one quarter against 'Crossbow' and one gquarter against

industrial towns in Germany, aircraft factories and cil
targetss That the attack of this. last type of target was

more to the taste of both strategic forces is obvious

enough, Morcover, the Chief of the Air Staff also

considered that to prohibit it in order to bring to bear

a hcavier scale of attack on 'Crossbow! targets would be
unwise. .Af a meeting of the War Cabinet 'Crossbow' Sub-

Committee on 11 July hc‘urged, ﬁthat nothing should be done

o detract from what appeared to be the war winning policy

of air attack on the cnemy's'oil resources and essential

support to the army.," He reminded the meeting that while

the conccntration on railways and communications prior to

. *D=day might: ‘have glven the Germans time to complete their

\

preparatlons for flylng bomb attacks 1t had also prepared

the way for the consolidation of the Allied landings in

'Frénce. He was implying, in other words, that it was

'vvital to keep a sense of proportion about,!Crossbow"and

put it against‘the wider and far more important background‘

of the lang battles But this does not alter the fact

/that
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that between the formulation of general bombing pdlicy during
thisjperiod and its execution there was & gap which might have

been fi11ed(1).

| If it is indeed the case, as the records of the
campaign appear to show, that the bomber force commanders
resented the effort that they had to make against 'Crossbow'

. targéts, there is this to be said in their support, that
throﬁghout the first five weeks of the camp;ign, the polioy
govefning tﬁe selection of 'Crossbow! targefs, for which not
they but the Directorate of Opefations- (s.o.) at the Air

‘mmﬁWW@r%mmﬁk,msmwﬁﬁwmw.

| In the first placc priorities for attack were
freqﬁently changed between 15 June and 15 July. Large sites,
suppiy sites, storage depots, and storage depots equali& with
certain production targets in Gérmany, were.at differentAtimes
first call upon the bombers. This in itself reflected the

impeifect current intelligence of the place which each

. /category

(1) That the bombing policy which the Deputy Supreme Commander
was anxious to pursue was not cxpressed in any formal
directive may be some explanation; but there is good evi-
dence that the commander of the 8th Air Force did much as
he wished on some occasions. On 17 August, for example,
Air Chief Marshal Tedder asked Lieut-General Doolittle why
the 8th Air Force Wwas only carrying out two light attacks
against storage depots that dey and was reéserving its main
effort for the attack of some thirteen bridges. Lieut-
General Doolittle said that he thought the latter were the
more important targets; +to which the Deputy Supreme
Commander replied that 'Crossbow! must come firsts The
Historical Officer at A,E.A.F. Headquarters, who attended -
this and all other important meetings, has commented:
"Thls is a sympton of General Doolittle's reluctence to
bomb targets outside Germany, or to bomb targets that he
has not chosen himself", - There was never such a marked
clash on the question of 'Crossbow' targets between. Air

_Chief Marshal Harris and Air Chief Marshal Tedder. But

- the former held the same view as Lieut-General Doolittle,
namely, that the only effective answer to the flying bomb,
as indeed to every aspect of the German war effort, was to
shatter the economy of Germany and deny the enemy the
means of meking war. Thus both officers were unsym-

- pathetic to any policy that diverted their forces from
the main object, the attack of German industry.
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catogory of target occupied in the German organisation.
Large.sites were indeed thought not to be connected with
flying bombs but‘with‘rockots; and their attack was an
insurance against what as yet was only a threate Supply

sites were also a doubtful quantity. ~ That they wore

b"briginall& intonded to fulfil some function in the attack

scemed to be confirmed B& what was learned from the supply
sites in‘the Cherbourg peninsula; but ‘the bombing of them
gambled on their actually being in use, of which thefe was
no evidence. Nor did evidence to that effect become
available during Juﬁe'énd°éarly July; yet attacks were
made on them until 10 Julys Similarly, ski sites were
still on the list of targets as late as 27 June, although
there was nothing to show that they were being used. :

F]

But where the posifion was most unsatisfactory

from the point of view of Bomber Command and the 8th Air

Force was in the relative effort to be assigned to modified
sites and storage depots. " The fact was that the sites were
an extremely unpopular targete ; They were small, hard to
find and well defended, and there were a lot of them -
forty?one were identified between 15 June and‘15 July,
making eighty~eight in all, :Theyuwere,Atherefore, a
difficult target‘for all types of bombers and, in addition,
a dangeroﬁsione for fighter-bomberss For heavy bombers

N
both by day and night they were an uneconomical target;

‘for a heavy weight- of bombs had to be dropped to ensure

the destruction of even a single site which, where there
were so many, was no great loss to the enemys In any
case, sites could be repaired, and new sites constructed,
very rapidly. Thus, unless a group of related sites, or,
better still, all the sites, could be attacked siﬁﬁltané-

ously, it was difficult to about a reduction in the scale

/of
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of attack; and throaghout these first five weeks there was
no apparent return for the cffoxt against them, -~
o On the other hand, the storace depotss of which seven
See Map No. " had been identificd by the end of June, covering as they did a
| large area, could be very éfféctively atta&ked4by the
fteéhniques in curfent use by Bomber Command aﬁd the 8th Air
Force; and the commanders of both these forces were strongly -
in favour of concuntratlng against them and abandoning the
1attaok of modified sites. These depots, and also supply sites
and production targets in Germany, particularly those factories
ﬁaking gyfo compasses, which werc essential to flying bombs,
AE AF. Cdrs, EWére suggested as the best 'Crossbow' targets by Lieut-General
Cornferences, e : - :
Mtge 30 Junec, Spaatz on 30 June; and on this occasion Air Chief lfarshal
| i?ﬁeigh-Mallory (who was still responsible for the execution of

" 'Crossbow' counter-measurcs) did direct that for an experiment

modified sitcs should be left alone for a few days. Both the A
i:Chle of the Air Staff and Air Chicf Marshal Tedder dlsagreed
with the change, howcver, and on 5 July the attacks were
recomménced.  Their point of view was that so long as it
“remélned uncertaln what were the best targets to attack it was
necessary to maintein at Least harassing attacks on modified
sites; fér that thesé were being used was oﬁe of the few pbdints
on which we were clear, 'Thus; on 6 July it was decided that
Lthe 8th Air Force should continue to dttack modified sites ;
and supply sites while Bomber Commend mainly attacked storage n,f
. ;depots, which wefe; however; given priority for attack. A - : k.\
| week 1ater'the order was stiil: 1+ Storage depots, 2. Supply d;a? ‘
;Sites,fj. Mbdificd Sites; and again Air Chief Marshal Tedder -
resisted a request from Air Chief Marshal Harris that the

modified sites should be ignored.

Organisation. Such differences of opinion were,

of codrse, partly a reflection of the inadequate intelligence *ﬁ’
of what the Germans were doing, which in turn led to a ~

/reluctance
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1 peluctance on the part of Air Intelligence to recommend as

coherent & target:policy as the operational commanders

.o would have likeds - But'it was also.felt that the best use
.' . was-not being made-of -such information as. was available.
*: Intelligence and operational counter-measures were still

s nominally -ed~ordinated in ‘thé Directorateé of Operations

(S404). at;Air Ministry; -~ but whatever the theoretical

,advantages of this arrangement it was notbworking well in

- June end.early Julye, ' That this was the case was common

" knowledge; and the matter came to-a head on 8 July when

Mejor-General ‘Anderson.of the U.S, Strategic Air Forces

- formally recommended to Air Chief kiarshal Tedder that the
- organisation of 'Crossbow! intelligence should be overhauled,

. perticularly in the sphere of target seléctions In the

next few days & scheme was agreed upon between Air Chief

Marshal Tedder, the Deputy Chief of the Air Staff and

~Lieut~General Spaatz. - It meant that-the routine work of

,intelligence‘wathenceforth‘the entire reésponsibility of

. Ar - Intelligence-at Air Ministry; and its collation

. became the responsibility of an officer selccted by
"A.G.A.S.(I).j : Thenee .it passed to an Anglo-American

© : committec consisting of* representatives of Air Intelligencé

-and the:operational: staffs. of Air Ministry and U.S,

. Strategic Air Porcéss °~ The function of this body was to

“‘examine the collated intelligence daily and recommend

~ ‘‘what targets should be attacked and in What order. Tt Was

known as. the Joint !'Crossbow' Target Priorities Committee

and it held its first meeting on 21 July. The results of

its work .are, therefore, outside the period under review.
What is important for the preseny'is that it was set up to
establish a well defined and authoritative policy of . target
sclcction, the absence of which hampered the counter-
offensive during these first five weeks of flying bomb '

attacks,
/At
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a At tho samc time ‘a change was made in the structure

i of operatlonal responsibility-for !Crossbow! bomb:l.ng. So far

Adr Chief Marshal Leighiiallory had been responsible for

operationdl coufiter-measures’ against 'Crossbow!'s  But in both

" its defensive and bffensive aspects ifiwas: little more bhan a

‘ nom:.nal responsibility,. . His prime. task was ithe organisation

“oE adr “support For the ldnd battle; and he hed neither the

inclination nor the time for any other ‘tasks, This wes

. re'ciog‘ni—s'éd ds far' as defénce’ against flying bombs wes concerned;

“and when the Chiefs of Staff later took-exception to ertain |

" " changés in défénsive measures it was Air Marshal Hill who

 sufféred’ their displeasure, hot Air Chief Marshal Leigh-Mallory,
* ‘although ‘the former Was nominally the latter's subordinatce

'*As’fd}‘fhe‘offénsive,rAir-Chief-Marshal Leigh-Mallory had little

‘control ‘over the 'strategic ‘bombers, with the exception that he-

" hid - general direction' of such as were: ‘allotted by the Supreme

’ :Co’nm‘nahdéz" to suppor"t"-tho land battle. . 7And :as it was these

Diary, Histori-

cal Officer,
AE. AT,

SRRty

“Which were the hain arm of ‘the offcrsive ageinst 'Crossbow!
"“(the components of A.E/A/H being fully-committed to the land
'%"'Bai‘i:"’tlie)*he asked ‘Air Chisf Marshal Tedder on 22 July if he
" Gould be relidied of his 'Crossbow! responsibilitiess The
" Depuity Suprome Cémmander agresd -and decided. that the planning

‘i §.'o‘f"'.'C"ziés;sl’b"dw"“ﬁbmbi:ng should henceforth be:i done by the

" Combined Operational’ Plamiing Comnittee,. a body on which all

' the bombing forces were' représented; -though the broad direc-

‘ "':"t’i‘oh of ‘opérations remained his own ‘responsibility. The

' chahge inerely’ clorified @ situsticn that had existed since

Apr:.l 5 when Air ‘Chief ‘arshal Tedder had: taken up the

“position of Deplty Supreme Commander, having as such general

irespbné:i‘.bilify to the ‘Supremé Commendér for air operations,

" Operations, = The Allied bombing during these weeks

' was by no means fruitless, Of therédghty-eight modified

/sites
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sites that had been idontified; sixty-cight had been
attacked by 15 July. At least twenty-four of these had
been made inoperative and eight others seriously é;maged.
By 10 July demege at the four most important large sites -
Mimo&ecques, Siracourt, Wetten and Wizernes - was such .
that they were thought unlike%y to become operational
before the middle of August; they were accordingly with=

drawn from the‘schedule of targetse On the same date,

-three of the seven supply sites were also suspended from

attack;A and in fact, no more attacks were made against
this sort of targets A number of power stations and
transformers in the Pas de Calais were damaged and one
chateau housing & headquarters unit was destroyed.

.As for the storage depots, Nuéourt and St. Leu
d'Esserent were each attacked once in the last week in
June by the.8th Air Force. Up té 15 july these were the
6nly depots that were scheduled for attack, though others
were suspected; and on 3 July it had been decided that
they should be left to Bomber Cormand. Very heavy
attacks were made ph St. Leu d'Esserent on the nights of
the 4th and 7th, when nearly three thousaﬁd tons of bombs
were dropped. At the time Air Intelligence believed that
uﬁ to 70 per cent of flying bomb supplies were being
distributed through this depot; and as after the first
attacks there were indications that suppiies were being
moved from there to Nucourt and, after the éecond, that
the depot was unserviceable, it was reckoned that a
notable blow had been struck(1). Nucourt then became

~

/more

(1) A signal despatched by the commendant of St. Leu d!
Esserent on the morning after the attack of 7 July
stated that all roads and approaches to the depot were
completely destroyed; ' there were many subsidences over
the underground workings; and the presence of many
delayed-action bombs made it too dangerous for work to
be continued, although much of the plant had not been
affected, This document was captured in the autum

of 191#[-0
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“more ‘importaiit than ever to the Germons and it was heavily

- attacked on the night of 10 July. The target area was completely

obscured by cloud, the pathfinder foree failed to illuminate it

" and the attack was a failure. A further attack by day on the

15th was also unsuccessful but Bombér Corand pefsevered and

" hit the target hard that same night.

Altogether, nearly six thousand tons of boubs were

‘pimed at these two targets. They were at once a suitable
*target5for heavy bombers, particularly for Lancasters carrying

" 42,000 1lb. bombs, and they represented a potential bottle neck

" in ‘the German supply systems On both counts they were more

-

accept&ble as'térgéts to the commanders of the heavy bomber

fordesithan small targets such as the fodified sites, where the

“flying borb orgahisation was probably least vulnerable. It is

' 'signifﬂcant, o0, of the part that heavy bombers were playing

-

- in‘COuﬂter-measures that factories that were thought to be

| .
cbnneoﬁed with rockets or flying bombs Wwore once morc being

seriouély considered as targets for the first time since

Feﬁruaéy. The Volkswagenwerke at Féilersloben (neér Brunswick)
wasibnég and it was attacked by the B8th Air Forég with
excellent results as ecarly as 20 Junc and again on 29 June.
Then, late.in June, three plants producing hydrogen peroxide
(which‘was used in the launching of flying bombs), were put
down for attacke They were at Pecneminde, Ober Rederach
(néar'Friedrichshafen).and. Dlsseldorf; a fourth at
HOllriegelskreuth (near Munich) was added on 7 July. None
of these was attacked, however, until.after 15 July,_i
That- there was some returﬁ for the Allied ;gmbing
during these first few weeks of flying bomb attacks is,
the}eforo, certain. But what was the extent of -it nobody

could say at the time; nor, as there had been no concentra-

tion of effort against any one type of target, was it

..possible to say wherc the Germans were most vulnerable,
; . ) [ .

Lo

7/Certainly,
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Certainly, there was nothing to indicate that bombing alone

could so affect the scale of attack on London that the

close defences of the capital would be less important, much

less unnecessarys In fact, the fighters, gims and balloons

remained the prime means of defence,

c. The Attack of London: Work of the Defences.

. According to the most relisble statistics,
2,930 flying bombs werc repor%ed by the defences between
15 June and 15 July, of which all cxcept about thirty were
eimed at London. The number of boumbs that came overland
amounted o 2,579, of which 1,280 fell inside the London
area. 1,241 bonbsrﬁeré destroyed by the defences, most of
them falling in Kent and Sussex and the Channel but 65 of
them falling inside London. The rest of the bombs
represented gross errors in accuracy.

Very few important industrial and éommercial

objectives, and no_militafy 0NeSs ), were &irectly affected

by the attackej;; end there wére less than a dozen major

fires. This was only to be ekpecﬁed when the weapon was
indiscriminate in i%s nature ‘and relied on blast rather
than iﬁééndiariém to cause damege. The 16ng catalogue

of incidents copsisfed almost entirely of damage to
civilian property - houses, churches, hospitals, schools
and the likeeﬂ?; Similarly,'the'number of service
casualties was barely‘five per.cent of those suffered by
the civil population, though fhe two most serious incidents

of the period - indecd of the whole attack - judged by loss

AR {
"of life, were ones in which service casualties predomina A3

/Throughout

The first was et the Royal Military Chapel, Wellington

] & :
'() Barracks, which was hit and demolished at twenty minutes

past cleven on Sunday morning, 18 June, whilst & service
was in progress. 12} people were killed and 68
seriously injured, including 58 civilians killed and

20 seriously injured, The second was at Turks Row,
Chelsea, at 0747 hovrs on 3 July, when 64 soldiers,
nostly Americans, were killed ané Pifty seriously
injured. In addition, 10 civilians were killed.
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‘to f£ifty “in that of 9=15 Julye.. The improvement was almost

© i percentage suacess doubled from approximately twenty to .
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Throughout the pefiod. the effieiency of the defences

as a whole showed a tendéncy to improve,  The percentage of ‘ ‘A\

‘borbs destroyed rose from thirty-three in the week 15-21 June -

entirely the result of the efforts of the fighters, whose

. approximately fortys - ‘Guns and balloons, on the other hand,

B déstroyed only some thirteen per cent and eight per cent ™

fésp’e’ctively on their possible targets; nor were there any

: 'si’gns over these five weeks that these results would materially
“iimproves  In sum, aluost half the bombs. that -crossed the -
" coast during the period were succeeding in reaching the London

‘area - a proportion that was considered far from satisfactory.

But these weeks were essentially ones of trial and
error, in-which the various components of the defence were at
once bringir;g moYre foi‘ceg into abtion, adopting new techniques
of operation and, in the nature of things, becoming familiar
Wj.th the peculiar problem that they were faced with, . .

Pighterse Most of the fighter"squadrons that were

e@loyed were drawn entirely from the resources of A.D.G.Be,

" and, in particularly, of No: 11 Group, which although it had

eitemive duties to perform over the Normandy beaches and the
shipping lanes across the Channel, §fas also responsible for
the defence of its own area, including the 'Diver' defence
areas But it proved to be impossible to avoid calling on
other formations for reinforcements; f“or only the fastest m
fighters in service were able to register consistent success;

and in A:D.G¢B. were only three squadrons of Tempest Vs and

three of Spitfire XIVse Air Marshal Hill's first move Was

to obtain, with the assent of Air Marshal Leigh-iiallory, one

flight of Musteng IIIs from Nos 316 Squadron of the 2nd

Tactical Air Force, These aircraft began to operate on ™

1 July and str‘a;i.gh‘tway began to score successes; consequently,'

/a
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a much larger reinforcement was negotiated Wﬁereby three
squadrons - a complete wing - of Mustang IIIs were trans-

ferred to A.D.G.B. They made their first flying borb

“patrols on 12 July. - By that datc thirteen single-

engined fighter squadrons -~ three Tempest Vs, three -
Spitfire XIVs, one Spitfire XII, two Spitfire IXs and four
Mustang IIIs - were bcing cuployed. Three Mosquito
squadrons were also in use solely for flying borb work;

six others were being used partly for flying bomb patrols,

"partly for work over the beaches.  Two of then were also

used by Borber Cormand. These two - Nos. 85 and 157 -
were with No, 100 Group under the control of Bomber Cormand
when flying bomb attacks began, They Wére required to
accompany’ the heavy borbers on attacks where night fighter
opposition was anticipated ; and for this they Were
equipped with one of the latest types of Mosquito - the

Mark XII - and the nost up-to-date model of A, T, - Mark X.

' But despite the importance of their task Air Marshal Hill

felt justif'ied in asking for their use against flying boribs;

and they commenced operations on 27 June., However, Air.
Chief Marshal Harris only agreed with reluctance; and
eventual/ly, under a ruling from the Chief of the Air Staff,
the two squadrons divided their efforts about equally
between borber support and flying borb patrols.
Improvements in the equipment that was used
consisted chiefly in concentrating' the best and fastest
fighters available in the south-east and increasing their
speed to the utmost by various modifications. Fighters
that were exclusively erployed on flying bomb patrols were
stripped of ‘armour and all unnecessary external fittings;
camouflage paint was removed from the fuselage and wings,

and the surfaces were polished; engines were modified to

!

?

/use
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use 150 octane fu.el’_a.nd also accept higher boost pressure than
nornals  The three types of day fighter principally employed
were made faster in this way by some 15=30 m.pshe A number of
Mosquito XiIIs were also speeded up. Not all thé twin-
e.nginedjnight fighter types’were nodified;, however, as some
were requlred for-normal duties. |
The alterat:.ons inevitably icant an extraordlnary
strain upon a.lrframes and engines, but this was accepted as
speed _We.s quite the most important factor in interception. For
| the.sa-mereason, increasing use was made of single-seater
fighters at night both by ordinary squadrons and by a flight
of '_[“erdpests , Wmanned bjr volunteers from Mosquito squadrons, which
was placed under the F:Lghter Intercept:.on Unit.  These
e.:.rcraf.'t 'began to operate regularly from NeWchurch on 27/ 28
June and scored many successesé.'ﬁ: .
| As the attack proceeded and our pilots gained in
exper:.ence, so the comparat:.vely standard:.sed technique of in-
terception and destruction that has alread, been outllr(e)d
was formilateds Bub there was no one procedure for bringing
down the nissilesg On 23 June a Spitfire p:Llot destroyed a |
flying bonb ’by t:n.pp:.ng it over with his wing t:l.p, and on
27 June a Tenpest pilot destroyed another by ménoeuvring h:.s
a:.rcraft so that its slipstream forced the borb into a spine
Most bonﬁbs , however, continued to be destro:y'ed by less
startling methods.

" On the whole, the scale of Pighter effort and the
number of borbs destroyed by fighters was not unsatisfactory.
The weather, as was to be expected, proved an important
faotors On some days less than a hundred fighter sorties
could be "flown; on others as many as five hundred. But

| | | /the

(ﬂ (é) See ppe 101=4 .
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the ratio of destructions to targets presented, steadily

.rose; and there was no reason to expect that it would not

continuec to improve unless the Germans radically altered

‘their,tactics(1).

Ballopﬁs. .Thg original five hundred balloons
had‘ha:dly been deplo&cd before Air larshal Hill gave
instructions for the barrage to be doubled, the intention
being not to extend it geographically but to increase its
density and thereby improve thé chénces of impacte The
additions entailed eliminating every barrage in ‘the éountry

/cxcept

——

(1)  The Germens appear to have made up their minds before
the attack begen about the best height, speed and range
for the bombs to be despatched; and there were no major
alterations in these respects throughout the attack
from the sites in northern France, What seems to have
been their consistently short shooting may indicate
that no modification to increase the rangé of the bomb
was practicable at the time; on the other hand it
may be that they knew very little about the fall of
shot in Londone '

. On this latter point it is noteworthy that early

in the attack it was discovered that the collation of
the obituary notices published in 'The Times' and
'Daily Telegruaph! of people who had been killed by
"enery action" gave a mean point of impact that
corresponded closcly to the true onc.  Accordingly,

in July, newspaper cditors werc given insfructions that
denied this potential source of intelligence to the
enenye And it has in fact emerged since May 1945 that
the Germans were attempting to exploit information of
this sort.- A map attached to a G.A.F. Intelligence
Report of late July 1944 (4. I.12/8.1430) shows 75 plots
of the fall of flying bombs in the London area obtained
from obituary notices in 'The Times' and 'Daily
Telegraph' ,.the period .covered being 21 June = 6 July.
The mean point of impact of the plots is at Brixton
Church, only one and a half miles west of the true
M.P.I. for the same period.,s The same report includes
another mep giving 63 plots obtained from German intel-
ligence sources in England. The.M.P. I« of these is
just east of Waterloo Bridge, about four miles N.N.W.
of the truée positions Obituery notices were, therefore,
e more reliasble guide to the fall of shot than the
reports of agents; - but the Germans appear not to have
realised ite )

- British counter=-Intelligence at this time wes in fact
attempting to conceal the true M,P.I. by 'feeding' to
‘Gérman sources plets of the fall of bombs which together
would ‘give an M.P.I. in central London, north of the
true position and where the Germans doubtless hoped it
would be. These measures appear to have been very
effective.
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exoept sir(1). éhe move begen on 2 June, but owing to ‘the
short nbtice and the neeessity of asseubling crews from all
parts of the coantzy it was completed less quickly than that
of‘ the f:.rst f:.ve hundred balloons. Even so, by 1 July, the
thousand balloons were in pos:Lt:Lon.
Concurrently ’ Balloon Command Headquarters were work-
ing ovut;the maxirum number_of .'balloons that could be flown;
arﬁ or 28 June they reported that 1.,750 could be provided by
22 Juiy. Five hundred of the additions this entailed wers '
| :Lntended to increase st:.ll further the dens:.ty of the ba.rrage.
| The remaining 250 were to extend it to the wests The order to
move was given on 8 July, and the deplpyment wes completed a
_ day in front of schedules - o
Wh:n.le all these broad addlt:.ons were being pla.nned and

executed , certain deficiencies in the original deployment were
. rectified. It was found that the northern edge of the barrage
was ‘8o close to the built-up areas on the southern fringe of
the London area that a number of flying bombs, after impact
with balloon cables, were 'still do;Lng daﬁage to "].:if'e and
property, ~A. nuzber of key points :i,z_i'K_ent and Surrey were also
: endax_'igered by the barrages Irﬂmédié.tely af ter the second deploy~
ment had been completed, over‘.twe hundred balloons were there- |
fore moved from the north-western side of the barrage to the
south(?‘) A further fifty balloons  were w:.th@r_avm to allow a
clearance of one rnile in front of a nunber of key points.

‘During earlier operations for the a;fi._r defence of the
eoun’ory' Fighter Command '.’had normally .exerciseél ‘a "close control
'ot'er the fiying of balloons so as not'to endanger friend1y>

/aircraft;

(1) Token barrasges were retained at London, Plymouth, . Southamp-
" ton, Portstouth, Dover and the Thames, containing 169
balloons ih all compared to 531 before the 'Diver!
" deployuent.
(2) One effect.of this was to0 necesatate the redeployment
of a number of LeA.A, Units.

-
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aircraft; and barrages were frequently lowered or grounded

for this reasons  But this was hardly'practicable with a

barrage as largc as that now deployed. “ Moreover, the idea
behind it was to:presentb the f’ly;.ng borb with a permanent
and inescapoble barricr. C.onsequ'ently, on 23 June,
AJD.GuB. Headquartefs issued a warning to pilots to keep
well away from an almost oertainly lethal obstacle that
would be in the air continuously. To assist pilots,

Royal Observer Co‘rps posts near the barrage were issued
with Schermuly ('Snowflake') rockets, which were fired
when aircraft approacheds Searchlights were also used

for the same purposes \

But it was a deliberatc exaggeration, made for

the pilots' sakes, to say that the barrage would fly

continuously. This was certainly the theory, but weather

forbad it being the practices The balloon and hydrogen

_ resources of the country, by the end of June, had been

invested almost entirely in the 'Diver! ba.rrage ; and the
heavy wastage tha:b would have been incurred if the barrage
had been flown during a gale or; which would have been even
more dangerous, in an electric storm, could ogly have been
replaced slowly and in part. Thus s 'bhex.'e were many periods
when the barrage, wholly or in part, was grounded because of
Weather(”. The heav& responsibility of 4deoiding whether
to fly or not fell upon the Barrag;a Co-mng.nder, who was
located at the control centre of all the 'Diver' defences,

the Biggin Hill sector operations roome

/Guns.

(1) Be.ge on 26/27 June, out of 670 balloons that could heve
been flown, only 271 were flown, and these for only two-
hours of the twenty-four. On the following day half
the availeble balloons flew for six hourse On the
28/29th, 320 balloons flew for seven hours, Altogether,
the barrage was grounded for approximately one-third of
the period 15 June-15 July; when in action, an average
of 742 balloons, out of an average operational strength
of 852 balloons, was flown. :
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Guns. . That the performance of the guns was unsatis-

'factory%up'to the middle of July was f{eely acknowledged by
Anxi-Ai¥craft Commends’ During these first five weeks, those
- tactical difficulties of controlling fire against the fombs
that have already been outlineq(1), were at their worst, and

were likely to rumain unsolved until the equipment that head

* been deployed originally was replaced, especially the heavy gun '

equipments  All turnmed, therefore,'on‘the specdy eﬁplacement
of static, power-controlled guns, SCR 584 :adaf scts, and
No. 10 Predictors. |

1 - The necesséry static guns, however;_could only be
found from the less wvulnerable gun défended arcas of the
Upited_Kingdoh; which meant a large movement of equipment
that had not been designed for nobility. Thus it was not .
until Q,July that the first static, power-controlled guns were
in position in the 'Diver' gun belt. B& the same date‘sixty
SCR 584 sets and forty-eight No. 10 Predictors were available;
thirtyQSix of -the latter, but none of the former, were in
action,'

| | By the 15th the general position was as follows.

There were 376 heavy and 594 light guns in actionlin the gun
belte On the coast therc were a further six hunéred 40 mnm,
and 20 mme guns, most of them manned by units of the R.A.F.
‘ Regimeglt, end also 3} batteries of rocket guns. i1l heavy
gun si#es had been equipped with the SCR 584 and the No. 10
Predic?of) but only fifty-five power—contfolied guns had been
placed in pdsition, and only four of these were operationals
Nevertheless, Anti-Aircraft Command could look forward to the
early pperation of a much more accurate and effective barrage
than héd‘been possible hitherto; for not only was the new
equipmént coning through but thé programme of retraining men

in'itsiuse was beginning to show results.

/8

(1) See pps 104=6«
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' de leflcultles of Co=ordinated Defence.

But the need for new eqplpment was not the only
factor in the unsatlsfactony results achleved by the guns.
It was also the case that flghters and guns had not been
Worklng together with that smooth co-operatlon that was
necesséty if the best.possibie results were to be obtained.
It proved in practice ﬁeny diffiocult for pildts to recognise
the boundariéé‘Of"%ﬂé gun belt and for gunneré to cease
fire in time to avoid endengering the fighters. Moreover,
fighters were frequently fired on by anti-aircraft units
oﬁtside‘the gun belt, although the orders agaiﬁét this
sort of uncontroliéd.fire were élear enoughs The Aiffi-
culties were moét apparent when'condition 'Fickle' applied,
iee, when the guns in the gun belt were allowed to fire up
to 8, OOO feet and flghters were prohibited from entering
the gun belt exoept when in close pursuit of a flying bomb, and
charges and coqnter-charges of breaking the rules were
unhappily frequent(1). | |

The first steps towards a solution‘were teken on

10 July when at a conference called by Air-Marshél Hill it

was agreed that whén both fighters and guns were operating

the guns in the belt would have complefe freedom of action

and fightérs would enter the belf at their own riske Under

this arrangement there was little point in maintaining guns

forward of the belt, cxcept for a few that would provide

" marker gunfire for fighters patrolling over the coast; and

~ at’ the suggestion of General Pile it was agreed that

/proposals

(1) In an interview with the narrator Air Marshal Hill
said that on 20 June he began to carry out flying
bomb patrols himself, partly so that he could better
appreciate the practical difficulties, but partly also
to improve the team spirit of the common enterprise.
He carried out 62 patrols, using each type of single-
seater fighter, with the exception of the Meteor,
that was being cmployed in the battle.
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proposals should be submltted to Air Marshal Hill for withdrawing
1nto the belt most of the guns deployed on or near the coaste

| These projected arrangeménts contributed towards a
imore.effective defence in thatdthej established the principle of
.mutually exclu51ve spheres of aotlon for fighters and gunse
But w1th1n three days tlme they were superseded as a result of
a dec1s1on that malntalned the new pr1n01ple but radlcally

>altered the dlSpOSltlon of the whole of the gun defenoes.

% S

viii. The Redeployment of the GunS.

. In the orlglnal 'Dlver‘ deployment the area in whlch
flghter 1ntercept10ns had taken place had extended from off--~
shore of Kent and Sussex to the southern edge of the gun belt.
Usually flghters had been dlrected by the controlllng radar
statlons on to flying bombs as they crossed the coast; and
1nteroept10n and destructlon had consequently taken place over-
rland. 3 So long as th1s was aohleved before the built=-up metro-
éolitan area was reached the fighter pilot had successfully
defended the main target; butidt was obviously even more
desirsble to destroy bombs beéore they crossed the coast, for
although a bomb might be shot down‘overland before reaching
London, 1t might st111 do, and frequently did, no little damage
in rural districts and small towns south and south-east of the
cap1ta1(1) -

Up to the middle of July by far the most successes

/had

(1) This was quite unavoideble in the circumstances; and it
only added to the difficulties of the defences when
requests came in that fighters should teke care not to

' shoot down bombs on a stated property, however. important
that property might bes Where the chances of this could
be reduced by making some alteration in the static
defences, A.D.G.B. Headquerters did their best to
oblige, and small adjustments were made, particularly to
the balloon barrages But to ask pilots travelling at
-mp to 400 mepehe, and intent on their quarry, to psy
scrupulous regard to the landscape below them, -was to

- ask too nuche . .
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had fallen to the fighters; but more than fifty

per cent of them had resulted in bombs falling on land.

- Some improvement in successes over the sea could be expected

when the radar statlons dbtalned longer warning of the
approach of bombs- not a great one, however, owing to the
small margln of speed that the fighter enjoyed over the
flying bombs, Nor, for obvious reasons, could the propofu

°

tion improve so long as the guns remained sited well inland.
There were, therefore, these three related problems: how
to destroy more bombs ail told, how to deetroy more bombs
before they crossed the coast, how to improve the perform-
ance of the gunse )

By 10 July, as already noted the answer was
peftly appreciated, 1.0.,to reduce the interfersnce of guns
and'fighterstby giviﬁg'each complete freedom to operate
withiﬁ‘a defihed spheres.:”. The decision to do this was

taken by Air Marshal Hili; as commander of the air defences

as a whole, and his was the responsibility for its success

or failure; but it was one that represented, as it were,
the gunners' point of vie&, and was By no means to the taste
of the fighter pilots, who had indeed little;céuse to think
higﬁly of the guﬁnere‘ achievements up to that time(1).

The complete solution,-hewevef, vas one that involved even
more restrlctlons on the operations of the fighters and a

correspondlngly grpater rellance on the performance of the

guns; for it 1nvolved scrapping entirely the 1nland gun

R /velt,

(1) Cf. a signal from the G.0.C., Nos 2 A A. Group to all his

units: "As from 17 July it has been arranged that there
will be practically no restrictions of fire in the Diver
Belt eescseecsss The fighter will enter the gun belt
at his perils This concession has not been won with-
out considerable misgivings on the part of the R.A.F.,’
in consequence of which the obligation has been placed
in us to bring down the flying bombs in'numbers
sufficient to more than cover those which have fallen

to the fightérs as a result.of chases over the gun

belt. "'
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belt, moving it forward to the coast (thus bisccting the area
in ‘which fighters had hifherto been free to patrol), and giving
the guns virtually complc;te freedom to éngage- at all times and
%‘Ln ali conditions in their new positions.

Yet de;pi-te the unsa‘ttis:f'ac'bory results achieved so
far by the guns, a decision to this effect was taken by Air
Marshal Hill on 13/J uly(1). The new arrangements, which were

to be put into effect by the morning of the 17th, were as

- follows, - .

/The

(1) The steps that were taken between 10 and 13 July prelimin-

‘ ary to this decision have littlée or no official record.
What happened, however, has been established through the
co-operation of Air Marshal Hill, Sir Robert Watson-Watt

Office¥ 8t A, D.G.B. Headquarters at the time. After the

E& ; CID\ S J,Ma.nd Air Vice-Marshal G.H, Ambler, Deputy Secnior Air Staff
A * ;

decision of the 10th to give the guns freedom of action

.in-their inland positions even when fighters were operating
Air Marshal Hill instructed Air Vice-Marshal Ambler to
prepare an explanation of the intention behind the move for
the benefit of subordinate formations of A.DeG.B.  Air
Vice-Marshal Armbler was not convinced that the decision was
well made, and decided to prepare a full appreciation of
the situation.. 1In his own words, "In order to keep my
reasoning impartial, I prepared this appreciation strictly
in accordance with .the recommended method contained in the
War Manuels" It was finished during the night of 12 July
and showed, in Air Vice-liarshal Ambler's view, that to
maintain the guns inland, south of London, was wrong;
they ought to be redeployed on the coast, which implied
aotion diametrically opposed to that decided upon three
days earliers . However, Sir Robert Watson Watt had also
been studying the problem and had independently arrived
at the same conclusion as Air Vice-ifarshal Ambler; and
on the morning of 13 July he arrived at A.D.G.B. Head-
quarters at a most opportune time to confimm ‘the plan
that Air Vice-ilarshal Ambler, who had so far consulted
nobody, had formulated,

‘ The two men immediately put the case to Air Marshal
Hill and the Senior Air Staff Officer, Air Vice-Marshal
W.B, Callaway, who were convinced by its The next step
was to consult General Pile. Sir Robert Watson Watt
therefore walked over to the neighbouring Anti-pircraft
Command Headquarters and returned "within half an hour"
with the information that General Pile was in entire
agreement with the proposed redeployment. The actual
‘decision was taken by Air Marshal Hill at a conference
held at 5¢30 pems the same day. -

Air Vice-Marshal Ambler's appreciation was still in
draft form but had now served its purpose. However,
for record purposes he had a number of copies typed on
the 14th (sec Appendix 8 ).

(A’
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" The gun beltlwas t0 -be moved from its original
position in front of the balloon barrage to a coastal strip
between St. Margaret's Bay‘and Cuckmere Haven, with a zone
of 10,000 yards to seaward and 5,000 yards inland. Complete
freedom of action against flying bonbs was to be allowed to
fighter aircraft forward of the balloon barrage and forward
of the new gun belt, but not in the area covered by the
latter.

Not all the old problems were solved by the new
deployment:: some indeed were aggravated. The security
of coastal towns had to be considered; and gaps were left
in the lay-out of the guns near Eastbourne, Hastings,
Bexhill, Hythe, Folkestone and Dover so that the risk of °

bombs being brought down on those places was lessened.

Restrictions. were also imposed on the guns near the radar

stations at Beachy Head and Pairlight so as to lessen the

‘chances of bombs falling on these important links in the

éhain 6f defence, ’ These gaps had the secon&any function
of allowing fighters and aircraft in distress to cross over-
land without flying directly over the guns. Then,such an
immense deployment of guns, representing perhaps the densest

concentration of anti-aircraft fire anywhere in the world,

- had: obviously to be so controlled that' friendly aircraft were

. not.imperilled; at the same time, restrictions on fire would

have nullified the very purpose of the deployment, Careful

arrangements were therefore made with the bomber force

. commanders in the United Kingdom to ensuré the safe routing

of aircraft and; in addition, non-operational flying in
south-east England was prohibited. Instructions were also
sent out to all forces to ensure that any friendly aircraft

returning to England flew at a height of at least 10,000

feet, and, in order not to confuse the radar stations, at

/no
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no more thanr200 mePehs , making at least one marked change of
course and at no time fLying'in'a direct line towards Greater
Londone

But from the point of view of the gunners the change
solved more problems then it createds It gave them a better
éight of their targets; it improved the efficiency of their
radar sets, which were not affected to the same extent as
inland by ground "cchoes"; and it enabled them to use V,T,=
fuzed shells without restrictions Above all, it meant a
simplified procedure and the chance to concentrate solely on
the business bf destroying flying bombs.

The task of the fighters, however, was made more

difficult by the change. Whereas hitherto there had been an

uninterrupted run for a patrolling fightef from the Channel to

.the southern edge of the gun belt, and even beyond if the

fighter was in close pursuit, the new 1océtion.of the gun belt
ﬁeant that two separate.fighter patrol areas had to be estab-
lished, one forward of the guns, fhe'other between the guns and
the balloon barrages And as each of these was restricted in
épace, the chances of successfully pressing home an,_intercep-
tﬁdn were inevitably reduced.

ixs = Reactions at Air Ministry.

It was partyy on this account that the redeployment
was, unfavourably received at the Air Ministry, A.é.A.S.(Osz
in a minute to the Chief of the Air Staff on 17 July, said:

"I am not in favour of the plan which must inevitably result
in a reduction of the number of kills by fighters eeeee.

Tt is doubtful whether this reduction will be made up for by
ah increased or even similar number of successes on the part
of the A.A. gunﬁers."

But there were reasons of & constitutional as well

as military character that account for the reception of the

/new
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new scheme, Air Marshal Hill had tdken the dec:leon on
13 .fuly; on the same day, Anti-pivcraft Command had begun
to plan the redeployment; and by the 14th a massive move-
menf of’ guné to thé ooast had bégun. On thé 15th, Air

Harshal Hill wrotc to tho Adr M:.mstry to cxpla:x.n his

'act:.on. He statcd that tho new plan was in effect

‘ only a uact:.cal rcdoploymcnt of the resourocs under his

control but as it involved a substantlal changd in the '

' plan prov1ously approved by thc A:Lr Ministry "and thc

(u.D.of‘ Ops. (S, 0.)
104/5, D.C.L.S. =

Lir Norshal Hill

other authoritics concc.rned( )" he felt it his duty to
report”hls'actlon( ) '

Thc Mr Mlnls’cry, however, hecld that it was not
a mattcr that was w1th1n‘ the competence of’ Air Marshal Hill
to docldc. Their pOlnu of vicw was tha.t 1t ha.d always

bccn customary for any major altcratlons in air d.cfencc

. plans to be agrocd upon in consultat:.on w:.th thc A:Lr

Staff as the Ldr Ministry werc constltutlonally

rospons:l.'blc for thc air dcf‘cncc of Groat Br:.ta:Ln.

’."Lhe Ch:l.of of thc adr Staff madc thls po:.nt at a
mect:.ng of the Ch:ch's of Staff on 18 July, adding -

that the Chlcfs of Staff had also been consulted when
major cha.ngcs were projected, He said tha:.t ‘
Whilcé hc did not suggest that the dcployment should be

/ countcrmended

v

(1) i.ce the Chiefs of Staff Committee,

(2) Aiir Marshal Hill was, in fact, not only convinced that

- the new plan offercd the only h0pc of materially incrcas-

ing the success of the -defences but thet if he waited for
Air Ministry approval it might be a metter of days, if

. not, wecks, before he could move, That there would

certainly havc been some delay is clear enough from thec
debate that actunlly took place ‘on the wisdom as well
as the propriety of the decision.

)“
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eountermanded, he thought the responsibility for its success
or failure should nQW'reet Wlth A1r Marshal Hll. It is worth
remarklng here that Air Marshal Hlll's clalm that the deploy-
ment was 51mply a tactical move(whlch comes w1th1n the
prbv1nce of any commander who is flghtlng a battle) implied
. hlS Wllllngness to accept full rcspon51b111ty for ite
‘ But 1t is clear that the Alr Staff were not so much
.concerned that Alr Marshal Hlll had proceeded improperly on
hlS ‘own 1n1t1at1ve but that the de0131on had been taken as a
result of prcssure put upon him by Mr. Sandys' Sub=Committee,
with the result that Anti-Aireraft Command had been glven
undue preference over A.D.G.B. To puf if brutally and collo-
"qulally, the flghters had becn élven a raw deal in favour of"
\the guns because Mr. Sandys - hlmself an ex-ant1~a1rcraft
offlcer - had wanted to glve more chances to the guns; and 4
he and General Plle had persuaded Air Marshal Hill (Wlth the
1mpldcatlon that 1t was agalnst the 1atter's better judgement)
to order a deployment that was orlglnally thelr 1dea(1)

Th;s Was not the case. Mr. Sandys' Sub-Committee
had neither any formal ekecdti#e edthority, ror did it seek
to exercise any on this particular metters -The decision was
not only the responsibility of Air ifarshal Hill, but one
which sprang from the woik of one of fhe’A.D.GwB. staff
'offdeers.~ That the result might well imean fewer successes
for'the'fighters was an index that he was enxioue to obtain

the best total results rather than to meintain the supsriority

/of

1

1) See hlrute AuCLALS, 8,) = C.A.8., 17 Jul in AJDeof Opse
) (SeCo) 1 04/5 and algngo%clus1on (é) of thg Chiefs of o
Staff Neetlng of 18 July: "Agreed that the constitution-
al responsibility of the iir Ministry for the Air Defence
- of Great Britain, and the responsiblllty of the Chiefs
of Staff  Committee for advising the Governiment on the
military aspects of defence measures, remained unchanged
by any of the spec1a1 machinery -set up to deal w1th
*Crossbow!, " -
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;‘i§ ~ of his own service; Whichbwas, indeed, no more‘than his
| | duty,‘for aithough he‘wae an air offieer, his task was to
ce-ondinate the 0peratione of all the components of air
defence in the most effectlve way. o
In sum, the deployment was not delayed, or in
any way amended, but Air Marshal Hill's prof8351onal
reputation depended onlthe suceees thet attended ite A4s
~— events turned out 1t narked the end of the experlmental
perlod and the beglnnlng of a perlod When the technique
and organlsatlon of defence was largely stablllsed. It
will be convenient at this point, therefore, to review what
had happened and what had been learned durlng these first
five weeks,

X,  Survey of the Period.

The attack of London hed been made so far by only
‘one of the twohweapons that welbelieved the Germans had
'developed for 1ong-fange bombardment, That the other -~
the A.L focket - Wwas etiil being developed was certain;”
and concunrently with.the atteck of London by flying bombs,
-more, and more prec1se, 1nte111gence of the rocket was belng
recelved(1) There was 11tt1e indication, however, of
when rocket attacks would begin. )

fhefe’wes? in contrast, goed evidence thet the
attack By flying tents would continue, on at least the scale

already achieved, unless more effective counter-measures

L | were applied or until the launching sites were physically
| oecupiée; Our informatton on the orgenisation of the
pfoduction'ef flying.boﬁbs was still by:no means as compre-
hensive or detailed as was wished, but the consensus of
'reports indicated that the rate of production wae not
G,B.C.(44) 15,  1less than 1,000 a month. Moreover, it was suspected that

. 16 July.:
a /large-

(1) See PP .
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'1arge-scale production might have begun as early as the summer
of "1943, and, that some 8,500 bombs were in stock when the
attatks began, . Except for the Volkswagen works at Fallersleben
» the locatiéné of the assenbly and component factories were only
suspected; and in the ﬁbsenoe,of precise information, it was
© .@ifficult to affect the scale of aptack by borbing this type
‘of targets
- This left the supply system in northern France as the
next stage where the German chain, of supply, and fhus the
scale of attack, could be daméged most effectively. ﬁerc, too,
for most of these first weeks, intelligence was not satisfactofy,
