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FISST MHEETING.

Present : Ting Cormmander Lamb, Chairian
Dr, Rovertson
My, Lawre:nce
Wing Couander liapplebeck
Wing Coumander Collier
Captain Whitley
Captain Rostow

RECOISCENDATTONS 10 JOTIT CROSSPOR 0.0 JTEE

I. Liguid en

A, The prelimincry peper oi liquid oxygen production in Veatesn
gorope, prepared by M.E.W., was ~orsidered (Enclosure V).
It was agrecd thas a first +aslc was to continue this
jnvestigation with.sp aial reference to the Pollowing 1~
. total "CPOSSIOF" requiresents;
2, total aurrenti production and distribution by uses;
3., Tproblsa of conversicn frci coumercial to pure
producticn;
L, Tprodplen of storngs and transnort, in relation to
rroduction in Gerwanye

o set aside nnd eguipped = group of
.+ Por +ne production of pure

2 Laere ey e othir sucn Pactories thus set aside and
ecouipped;
sc belicved special plants, which may well have
vlamed commection with rocket cperations, &xe
7 ne active ot a large scalcs

L 58 the

k. the pulir of current oRyLsR production in the cst

15 now used in clesxing dansged railvmy yards and
bricgus, and ollur urgont uses; '

Y thege necds mre et from o very lerre nusbcr of plonts,
which arc proes ly not now fully squipped for pure

oxygen producticon: compressors would oo the poin new
Pacility required;

6. at the present tiuoe a walching vricf is being kept
or. one of thc main suspoctod plents, reperts being
received daily.

c. 1In view of the thove, the Goridug Comittec made the fellowing
recomzendntions =
4, that i.E,7, completo within the coming weei its investig-
ations witn respect to the terget walue of liguid oxygen
" preduction;
2, that tho following tiwee plants e fully torgetied and
analyzed for alming points :=
/Tertre Les Saudour
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Houdeng
¥illebroeex
e thet these plants be NOT A%teokad imuediately for the

-

foilowing reasons =

(a) iumediante attasiz would causc a re-organization
£ German plans which would involve the
otivization in pure oxygen production of =
rory lorge numper of small plants;

e Q

'l

(b) irmediate attack would destroy what may prove
an exirvemely usefnl intelligence sowrce, 50
papr »z warning of imminence of rocket atiack
is concerned,

t+ the usefulness of from the air and the

ground low pricrity liquid oxygen plants be explored, 28

a means of cutting down the alternative Gernan sources

of production,

Storage

L. The following twc probabls flying bomb duaps ave racormended for
sttack : MERY SUR OISE (XI/D/7) and TROSSY/ST,HAXDAEI (xx/D/23).
An appropriate priorify order within this category of targeis is
believed to be as follows -

1« RILIY LA MONTAGHE
2., ST. LEU D'ESSERELT
3, :ERY SUR OISE
L. TROSSY/ST. HAXDON
S+ DOIS DE CASSAN

i cstod that WCORT be prompily reinstated, should
evidence dwring the weel: show repair or other significant activity.

I

R, It wes suggested that 4,1,2(h) mare every cffort to enlarge the
1ist of tergets of this type, within the limits of the Intclligence.

Special Fuel Depots

7he follcwing three fuel depots are suggestod for attzck on priorily
immediately telow the Storagc Depotls :=

1. VAAS L700/G/6

2,  DUGNY LEOZB/H/T

3.  PRCY L70LE/H/1
In the case of the first 4Ywo targeis a "CROSSROW" comnection is fimm;
in the case of PACY it is less strong. It is, however, ¥movn as &
G.4.F, Fuel Depct.

Tt was noted that heavy attacr against theas targets would be reoquired,
i? effective results wore to Lo achiieved.

Special Target

Attaclc on the FORET DE NIEFFZS was re cricnded because of its generally
ominous activities.

Elcctric Pover

On the vhole the weight of techmical intelligence now appewrs to indicate
that A.4 is not electrically launched, It is therefore not considered
that systamatic attack on el .otric power would directly affect operations

Jof
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of $he heawy rockel,

The evidence with respect to the vosgibility of generally affecting
"CROSSBOW" activities oy systematic attack on slectric power in the
west is inocnclusive, It was, therefore, recemmended that a combined

- - - . -~ . i 0 -
analysis be made oy USSTAF, A.I.2(h) and 2. I.2(g) of the fcllowing :-

(a) the appropriatc targets for destroyring the power network
from Ostend to the Scine;

(b) the process by vhich inc destruction of such targets would
affect "JROSSBOW™ opwrations, with special reference to the
use of electricity in filling compressor bottles.

The results of this investigation vill be presented next week,

VI. Eydrogen Peroxide

Although the gquantity of parexide probacly used in the heavy rocket now
appears fuch 1cso than vas =% first thought, mo change in the target
priority of this systau =S ~eocmmierded. Dr. Robertson undertoolk %o
investigate for noxt weelk ihe cvidence with rospect to the use of this
fuel in the launching of the flying bomb.

The suspensions of Hollriegelsizeuth and 7imowitz were confirmed, The
order of suggested residual niming points at Peencmunde, in Enclosure VIII b,
was confirmcd.

"‘TI. ?fngOI‘t

Ve The system ol rail bridge interdiction of the "CROSSHOW"
aresa presented by A.I.3(e) was -xained. It wes estimated
thet the destruction of an additional 2% bridges would
impose the need of on additional flect of 200 lerries o
maintain £lying bomb activity at its present level., Sone
additional burden on M/T rescurces sould be imposed ty thne
need to sustain hoavy rocket transpoxt.

2, 8o far as "CROSSEO ™ s concerncd this tenefit was not
juiged sufficient to justify recomendation of the bridge
target systom, '

e The present arrangem. & for forvarding irmediately information .
on "CROSSBOW" traffic mevement %o A.B AP, for cpportunity
attack by light aircralt, a3 aprroved,

L, Iio other form of attacik on "CROSSBOW" transport can Lo
recommended,

ViII. "ox iead
4. 1In general it was appreciated that attaclks on v head

manufactire were not likely to be fruitful,

2, Because of its direct tie %o PFENEIIDE in some not clearly
defincd capacity, KLAUSTHAL was 167t on 2s 2 target, pending
the thoroughgoing analysis of the target possibilities of
the explosives systoi, now urder way at (LE.W.

IX. Gorman Producticn Torgets
1, It vas apureciated that nttacks on "CROSIBECW™ producticn

in general were not likely to be effective in the short
pericd, with rospect to scalc of attack; and tha the
disperscd nature of enuifacture made a substantial long
pericd eflect doubtiiil, ;

/2.
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2., The completicn of the destruction of FALLERSLEEEN was, nowever
recommended, ;

3, 1r, Lawrence and Captain Restow undertook: to exarine production
targeis further, in the light of latest intelligence, in
order to enlarge if possible the list of firm assembly points.
1% is considered that such points have target valuc similar
to substantial storage depots, but that no profound =ffects
were tc be expected,

l, Wr, Lawrence has undertaien to acquire and examine cover of a
reported Sicmens plant in Thuringis believed directly
agscciated with radic couipment for both the flying bemb and
Ae 4.

5, Dr. Robertson and Captain Rostow underscck to analyze gvidence
with respect to A, L rroduction, and Ge oresent- findings af
the next mecting.

X Launching Sites

1. It was repcrted by Win COo mander Larb that there sre 92 located
launching sites, of wiich 20 might be required do sustain the
surrent seaic of effori, It is Imowm, further, that a nurber

of sites are active widch have not yot been located.
2, It was apprecisted thot the effect of +the prosert attacks was
negligible, and did not justify the continuing very lerge
expenditure of offort.
3, It vwas noted that, as opposad to other possib-e lowr priority

"rROSSROET attacis, the offensive against the launehing sites
nade no other contribution to the war in general.

XI, Headguarters
i, In general it wes amrecd that licadcuarters gttacks vere not
ikely to bpe fruitfu.,

2, Their position as targots wes rofarred to the JOINT CROSSROT
COMMITTEES ‘

(Signed) W.W. ROSTONW, Capbe A.U.

= X
Soecrocary

27th Juy, 10LL
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Pursuant to the requests made of the Working Committe:z at the meeting of
21, 7.44. the following enclosures are submitted for consideration:-

I: Storage Depots, 4 I. 2(h)

I1: Headquarters, As I. 3(¢)

IIT: Flying Bamb production, 4.1 2(a)

IV: Flying Bomb Transport System and Its Vulnerability, A L. 3(e)

V: Ligquid Oxygen Production, M, E, W.
VI -a: Electric Power Supply and the Large Sites, 4, L 2(h)
VI b: Electric Power Supply, Wide Wing

VII: Note on Hydrogen Peroxide, A, I, 2(2)

VIII a: Peenemunde, Demage Assesscent, D. of Ops. (S.0.)

VIII b: Peenemndc, Analysis of Result:, D. of Oss. (S.0.)

IX: Distribution and Classification of Counter "CROSSBOW" Effort,
4 D. of Ops. (S.Q)

X: Special Fuel Depects, A. I. 3(e)

The following sarget problems omerge £ rom thess papers:-

I sugoests the immediate addition of MERY SUR QISE and
TROSSY/ST MAXIMIN es flying bomb storage depots, The
ambiguity with respect to the "CROSSACW" content of
BOIS DE CaSSiN is not resolved in this paper and its
target position hingss on evidence adduced by Dr. Jones.

IT sugzests that no good purpose is likely to be served by
continucd attack ocn believed Headquarters, =

III suggests no additional high priority flying bomb production
targets in Germany. beyond Fullorsleben, but raisecs the
question of whuther a general attack on a large number of
engineering firms in Germen Burope would be justified for
their small individual "CROSSBOW" content,

IV sugzests that only direct attack on trains or unlogding peints
immediately inmown to have "CROSSBOW" suprlics, or on & ring of
bridges interdicting the whole "CROSSBOV" area are justifi-ble
forms of transport attack, Difficulties of intelligonco “1c
indicated as limiting the first type of attack. A relatively
modest M/T strain would constitute the benefit from the
second form of attack, for which a plan is appended.

V raises the question of whether thorough going attack on liguid
oxygen production and dumps would effeectivily limit Germu. A.lL
operations,

Via suggests that attack on the electric power supply would be
justified only if electric power is used to launch the
large rocket; VI b presents the casc for these attacks,

VII notes changes in thc hydrogen peroxide position consequent
on new intzlligence and the recent attacks.

VIIIb makes certain operational suggestions with respeet to
subscquent attack on Pecnemunde.

X indicates several possible special fuel targets, of which
DUGNY, PACY and V/AS are probably worth immediate consideration
for attack.

It will be noted that Enclosures III -nd IV raise a general problem that is
likely to arise also in the case of rocket production. Some counter-"CROSSBOW"
effect can be achieved by anattack on substantial target systems whioh have
considerable value in terms of the war =s a whole,
proposed by 4, I. 3(e) would obwicusly increase the Germen tactical problem
of military supply in the West;

The ring of interdiction
the engineering firms listed by a L 2(2)
Jfobviously
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obviously make a substential copiribution to German mrmopont production.

Neither the tectical nor the strategic torgets listed, however, have been

l2id on thus far, on their own mcritss The guestion ariscs os to whether -
their "CROSSBOW" content now justifies a risc in their rclative priority.

This can only be settled by o clear snclysis of Ythe types of targets that

will NOT be hit, should thesc systems be accepteds :

It will be noted that, with the exception of thc clectric power ond liquid
oxyzon analyses, nonc of these Enclosures directly touch production or
operations of the heavy rockets It is suggested that o production

. analysis of the heavy rocket be 1nid onj that the A.I.J ¢ transport plan
be reconsidercd with respect to its effects on the honwy rocket, as well
as flying bomb operations, and that other potentinl torget systems be
delineated for consideration at the next mceting

-
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ENCLOSURE I —

Storagc Devots

A  Storage Depots (known to have been used)

The following depots are knomn to have been Suprlying flying
bembs to launching sites:-

RILLY LA MONTAGNE XI/D/12 and 124
ST. LEU D'ESSERENT XI/D/10 and 11
NUCOURT X1/4/119

2e All these depots have been recently damaged, but RIILY is
probably in working order now and ST, LEU is being repaired and may
became active within the next fow days, NUCOURT has been very
severely damaged and is not likely to be active for some days,

B. Possible Storage Depots

1. MERY SUR OISE (XI/D/7) is an ammnition depot suspected of
Crossbow activity, Rail-served quarrying and tunnelling activity
began in old mushroom quarries about November 1943, i.e. about the
time when activity at NUCOURT and ST, LEU was first observeds The
site consists of a complex of tumnel entrances, some rail-scrved and
some raadescrved, all camouf'lageds The tumncls =re said to lecad to
larze underground chambers, rcinforced with concretce Elecetric

pPower and telcphone communications have been provided, The site has
been variocusly r ported as an ammunition dump, 2 factory, a headquarters
cnd » site for a "long~range gun"s Details possibly associating it
with "Crossbow" are:-

i the gcneral similarity in cxtent and nature of
¥
work with that at WICOURT and ST. LEU.

(ii) a report that the work is similar to that at
RIILY la MONTAGNE.

(iii) the cmployment of labour from PARIS apparently
under a scheme which included PARMAIN, TAVERNY
and ISLE ADAM, 211 areas where similar tunnelling
activity is knowm to he Procceding and which have
been reported as having been reconnoitred by the
cnemy 2s possible Crossbow stora ¢ places,

(iv) & report of consigmments of flying bombs evacuated from
LT, LEU arriving ot VALMONDOIS roilwny siation 173/965695
which is the junction for MERY and is only sbout 2
miles frem the site, .

2 (i)  TRossy/sT. MaxmMOTN (XI/D/8) is a quarry site across theOISE
from ST, s It has not been reported in a specifically

Crossbow connection, but is at present the scene of mrent
activity., The sitc consists of o quarry with tunnecl entrances
served both by road and by rail, and last cover (20 July u44)
shows four large circular pPits in one of which a tank has
Just becn installed, Ground sources rcport this site as 2
fuel depot, Its situation 1 mile from ST. LEU and the
Zeneral appearance of the activity are consistent with the
hypothesis that this site is concerned in Crossbow either
actively or prospectively,

- /(44)
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(ii) BOIS DE CASSAN ( )s Known ammunition depot: suspected
of being connected with Crossbow,.

3e There are othor caves in this area which arc being kept under
observation but as yet the evidence for their usc for Crossbow storage
is by no means complete, and they arc not yet sufficicntly advanccd in
construction for them to be used at the present time.

Ce Forward undersround sm depots

1, Photogrephic rcconnaissance has shown that the undermentioned guarriecs
arc intended to be brought into usc by thc enemy for somc purpose. Ground
information does not yet conncet them with Crossbow. Nevertheless,work on
these depots comenced gencrally in March 1944 which is the same time that
work begnn on railway turntables and modified flying bomb sitese &
careful watch is being kept on these depots, in conjunction with roilway
stations in the arca North of thc SEINE whure unlosding of flying bombs has
bden reperted, with a view of possibly being ablec to comcet the unloading
with storage in thc underground depotse No conerete evidence is yct
available to support this possible comnection between the twoe

2. There are 13 of these underground depots on which observation is being
kcpt and they lie at the eastdrn cdge of the belt of modified flying bomb
sites, fairly evenly spaced in distancce betwecn cach othore

3, These depots do not yet apmear to have proceeded sufficiently far in
their construction to allow of their immediate use for Crossbowe

La The depots referred to are:-

BEAUMONT 9E/3. 379332
AGENVILLE 8L 993897
RERGEUEUSE 6l, 115218
LA POURCHUITE 50, 050465
AUTHIEUX - ’

RATIE VILIE 9E/3. 240322
AUCHY LES HESDIN 72, 988154
SALOUZL 100/5, 058544
ST, RIQUIER 83 (855865

8 72856

INVAL-BOISON 9DE/ 705660
PONT REMY 10D3/826788
RAIMBTRT 62/21,726L
ROLLENCOURT 2. 0215

AT 2, éh)
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The € H.Q, targets here discussed appeared on "CRCSGECW Targeis Schedule
Nice 20," but were susperded fup investigation,

It will be seem from ihe follewing summar;” of reports received that the
Chateaw: de Ribeaucourt, d"Helicourt s @nd de Frohen come under strong suspicion
a8 H,Q. or the "works and bricks" side of the "CROSSRT" construction projrume,
It is considersd unlikely thas thelr Gestruction would have any disrupting effect
whatever on present Flying Pomb operations, The Chateau d'Ansenne is only twice
reported (by the same source! in January 1%k, The Chateau ds lierlanont is the
most interesting and convinedns of the reported H,Gs,, since it is specifically
connect>d with Flak Regte 155(7). But the last agent's report dates from the
beginning of April, and as we have advertised our knowledge of this and 211 the
cther mentioned targets by bombing them simnce Plying Borb cperations bepan, it
is pecssible that if the operatiomal H.Q, of Flak Regts 155(7) was £till there in
June it hae now arranzed to move elsewhers,

CHATEAU DE RITEAUCCURT

Jan, L4, HK,U, here reperted in charge of Flak defence of Doullens,

Zhe244ie Count Westfalen here: receives orders from Ce=in=C, G.A.P, in
former de Noailles chateau near MERU. (Note: possibly at thet
tine H.l, of Airfield Regional Comand Beauwais),

Bo5elhs H,Q."C.A.FArtillery Group”, with secret sites tecinicians,
Underground work below Choteau with 200 workers.,

CHATEAU DE MERLEIONT

1243, H.Y. of ™Jachiel" Flak Regt, reperted transzferred from Doullens
to cheteau in CREIL region.

lebobdia 1,Q,0f Wachtel's staff here with 200 personnel including 30
ofTicers. Administers 10,000 G.A.F. gunrers distrivuted apmong
variocus sites,

Z7elieidy E +edve chows o apparent change since 1.,5,L3,when 3
grows of huts znd sheds were visible in woods to W, and Sey
including an /T park,
Phctos of 27,.L.0dk, sugpest possibility that there zay be a training
ares with H.J. here,
CHATZAT D'YELICOURY. (4250/906/59172€)
9443« Engineer H.(, here in eharge of 0.i.F, construction in aistrict,
Viellel3, 2 officers and 10 Ceren engincers here keep plare for works on
what rre clearly indicuted as secret weapon launching sites,
holiglh, Yajor Ceneval and Sinlf here, due tc leave 10 May,

CHATEAY D'ANSENIE (L250/9D6/611£89"

13, ebke G.2.F, H.G, which is 4o be in cormand of all secret weapon.
and positions has arrived, 2 senemals, 2 colonels, and a number
JAR=FEE, of cofficers, Adninistretive cffices a little® E, of Chateau,
1944,
26,3, Good P,R. shows tm carmouflaged huts, shelter trerches, /7, and
overhead cable ot Choteau,

CHATEAU DE FROHEN !L&Owlﬁg?!

8.43, H.C.here jssues dircetions for censtructional work,
10.1}30 Similayp repori.
11.,L3, 4 " ,
Se lobke Moeting here of Cemman azineers and contractors,
17 lebke H.Q.controlling workfor seerct Wcapon. 3 gencrals and
mmercus senior of Mioers,
e 204k, Specinl G.a.F Artillexy .0, O.C.Major Count Westfrlen reported
supervisor of all civilian contractors for secret weapon instal-
laticns, Planz and archives kept in large mut just E of Chateayu,

(fote:
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184 Jeddie In charge 21l secret zitez from Belrian frontisr to Calwedos,

Lelreldry P,R, shows huis, onme new since 21,17,43, Possinly M/T present,

30,4ebks Technicians in charge works in Berly and Villers 1'hcpital
regions in Chateau hers,

DOULLENS CITADEL

In 11,43 it was reported that subtermnesan work hod been zoing on for some
time in the W, part of the Citadel, a star-shaped fortress swrounded by ramparts
32-50 feet high, In Dec,L? this work vas associnted in rumours with the Scoret
Weapon, At the end of DecelS43 Flak Re:t, 155(7) was reported © have moved from
Doullens to the Creil area, maintoining an fiportant telephone link with Donllens
under cover-ncme “"Dohle", (Note; this sounds authentic and 1s largely confinmed by
evidence from a PW, belonging to the Signals ibteilurg of Flak Regtl155(W),) On
16,2, the Citadel was reported %o be the H,§, for Amy Corps to command fortified
line Doullens~ibbeville; there were 000 officers and men, ~nd 1000 civilians
employed on on various tasks, with 120 telephone lines,

On 7.2.44 the continucus arrival of Flak guns at Doullens and their irmediste
distribution throaughout the region was reported. On 5.5.44, the H.{. of = Mak
Regt. in the citadel was reported, contralling permanent emplacesents in iie region,

In Dec,19.3 work was reported in large concreted undersround rooms ot the
Citadel and at GEZAIICCURT. Again on 5.5.44 an underground cable was reported
connecting the Citadel with a telgphone exchange 14 netres undorground et Chatea
GEZATRCOURT, cnd alsc connecting with COCOCHES and Chateau St,Sulpice,

Coment, Only one of the abowve lines of enquiry leads directly to the
"CROSSBCY" organisation = the report that Flak Regt.155(¥) was at Doullens before
meving to the Creil arca,

J‘I uI.é‘E!

Z7th July, 194,

. . o B+
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Feport Noe V,1/4% dated 25, Jolilie
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Pocduetion of the Flying Borb, L

. 4 LBrcet Anaivsis of German Production cf the Flying Bomb

PRODUCTION HISTORY

Thore ic saie eviience that the flying bomd first went into production in
the swaor of-1943., The airframe sppears to have becn designed by the fira cof
Ficseler at Kacsel, and cerly models mey have been made there and sent tc
Pecnemunde for tests There is no good information with respoct to the design
of the vower unit, From the begimning it is clear thas the production plan
ires-lved 2lsbeorate dispersal; and it must be assumed that no single component
is -roduerd uniquely &% = single factory. It would appear from the trials
thec difriculties were experionced with the operaticn of the benb, as opposed
to problens of lawunchinz, until January 1944, These protatly centred in the
power unit. linss production of the air freme may wel- have besun carlicr, but
it is not unlikely shat mass production of the power wit in its final foru began
only in the carly months cf tais year,

RA7T OF PLCDUCTION
There is no firm evidence with respoct to the currcnt production rate for
the flring barb. Works szbers for toth air frames and for camponents gzive a

wide ran-2 of figures for cunulative production, depending on the extent to which

211 work. mmibers ere assumed o have been filled. Moxina would be about 30,000

(frea muibers on air franes) and 20,000 (from musbers on a power unit camponent)
wp to the end of June, Cumulative production of that -rder scens nost unlikely.

T

A ground report of roesoncitle rclisbility offercd a production rate for
Junc of 1,200 and a stock o £,500 at that timc. Thesec figuces appear a fair

g it D e [ s o ot
epproximation for the following roasons:

-

(a) they are roushly con:zistent with cusulative production as indicated by
works nusbers on air frames, under a reascnable assumpticn as to the
extent to which bands have been filled;

(v) they arc consistent with the rate of fire cver the first menth, assuiing
that the Germans werc using a cambination of stocks and current proc ic-
tion such as %o sustain the current rate for a period of about thre
mon ths;

(c) they are consistent with the reported April rate for Fallersleben (: 2
pcg month), which is belicved to bc one of probably three main assc. ly
units, :

1= noted below, however, there is nothing in the construction of the bomb oF

the rescurces rcquired to iphibit the Germans from producing at 2 very much
sreater rate. It must te stated frankly that a figure of 1,000 - 1,500 aprears
Sow in view of the mumber of factories apparently contributing componentis cnd

the low cost, in torms of labour and material, of the weapon itself, At this
juncture in its preduction Listory a rising production trend would be normal.
In fact, the future rate of production is l1ikely to depend con the German ;
arbreciation of the weapon's effuctivencss, and their Vel plan &s 2 whole. The
asources roquired cven for a very svhatamtial increase in production are not
large.

The reascra for takin- o faicly modest rate for June-July arc based,
therefore, not on fim evidence with respeet to produstion itself, but rather on
she fact that o much higher rate would be inconsistent with the achieved rate of

latwchings over this pericd, and the prouable level of stocks.,
URCES EIQUIRED
The -mn-hours reauired for manufacturing the flying boamb are calculated
at chout &C., oxcluding the explosive charge, The whole enterprise, if fully
ccncentrated, would thus constitute a factory of somewhat less than 8,000 hands
for 2 montlly production of 1500; similar, say, to the =cro enginc factory

/&t KﬂSSGl/Alteanm senneee
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at Kassel/Altentount crf spunswick/Querum; or to & pland mapufacturing
sbout 100 S.E.F. Ter mcnia.
PATTERI OF FRODUCTION
It is cvident, from the tnteiligonca, that this enterprise is spread

widely throush the engincerin: irdustry of German Burcpe, with components and sub-
samponents produced ot meny ¢ ints. Ccmponont ercction, for the fusclage, the

contrcl mechanism, and the j t unit etc, is undouttedly retter centralised; three
sssembly lincs appear indicatcé for the fusclage; ond somcthing like that dearcc
of dispersal is likely fer the controls and power unit, I should ¢ ncted,
however, that losses from bembine attack sre likely %o consist of little morc than
stocks in process, since the flow ~f sut-components might easily be switchcd, A
rgocnt report that fuselage asscmbly is moved, month by nonth, is protably
jneorreet; tub technisally, it night woll be truc. The cnicrprisc thus consists
in cffect, of & large group of shops, soattorcd throush Germen Buropc, nconc
employing, prodably, morc ther » fow hundred men, almost oll incliuded within laree
enginccring works carrying cus other tasks. .

QUALITY OF THE INTELLICENCE 7
e e
_Thore is abundant intellimence with respect to flying basd production. I%
suffers, however, from on 2l ost universal failurc to distinpuish the cxact
function or stage of nanufacturce performed, ond a failurc even to defino the exact
weapon under cunstruction. Thus, =z great many plants con oc firmly associated

with production. Only a very fow con oe associated with a particular coaponent.

]

cr

QPTTMAL FORM OF ATTACK

Idcaliy, it weuld ve desiravle %0 attack systematicelly and persistently
2ll points of fusclege asseribly. A sccond form of attack, which would take
effect, however, only with longer dclay, would te to strike systematically at all
produsers of thc power unit or the ~ontrcl nechanism. At the present tinme the
intelligence does not pemit the organization of so straisht-Torward a nothod of
atsack.

SUGCESTED ATTACK ON PRODUCTIOL
In view of this peosition it is sugrested that production torgets e
organized into twe groups:

A, Factories fimly cssocicted with flying Lomb fuscloze assambly}

B, Factcries oelieved associsted with scme staze of flying bombd
nanufacturc,

It is sugecsted that the first group be asecrded very hish priority in
attack and that a high standard of physical destruction be applied; and that
the second group be included only as low priority targets, %o £i1l out missicns
in particular arcas.

SUGGESTED TARGETS ;
Group A: Valkswagenwork, Fallersleben

Grour B: Meseler, Kassel
Opel, Russelshein
: Vonag, Goerlitz
Link-Hoffman, Breslow
Klein, Schanzlin, =nd Becker, Frookenthal
Argus, Berlin/Reinickendorf
Waltcr, Prague
Volkswagenwerk, Neudelk
Heinkel, Jenback
Dainler-Benz, Sindelfingen
Hotchkiss, St, Denis
Siepens, Berlin
Sienens, Nurnterz
Siciens, Viennz
Lskonie, Berlin
Katsweiler (Underground factory)
Eouilles Carricres (Undepsround factory)
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1 It #ill ve noted thot most £ thesc Oroup E faotorics are of punorel war
inportance, Attack on then should nct, however, fcC romiticed ¢~ interforo with
the pursusrce of the varicus systcaasic aur offensives pow under =y,

EXPLCTZD RESULTS OF aT7.LCK
Group . tarzets will consiitutc accunulations of flying roiibs under taosenbliys
stocks of components, and porhaps san¢ assenbly line facilities, In terns of

cffcet they can te counted similar to flyinc tonb depots ir France. In foct,
the more offective the attack op Prench dwips, the prompter the cffect of the
production attacks,

Attack on Group D targotd offors the likelihood of causing somc rcduccion
in preduction, and thc possitility of a more suostantial bonus, through 2 ch nec
bottleneck, Neither in extent nor promptness of cffcct con thesc tarvets pranise
a great deal,

CUREENT STOCK POSITION -

In genmeral it should te noted that a stock of roundly 10,000 berbs is likely
tc have been in cxistence nt the time whon the German offensive was launchoed, In
the course of the first five wocks of the offensive, avwut 4,000 bonlis werc
lounched, It is 1ikcly that about 1,000 wore destreyed in atiucks on French
depcts,  Making some allowance Ior losz of preduction at Fallcrslewven, at lcast
1,000 ncw otambs werc probobly produccd, Thus the Germres should have sonething
of the order of 6,000 borics still in storage, at unknoan polnts in Gumany apd in
the West, These slore could sustodn mn averass rate of fire cf 100 per day over
a two ponth pericd, So far as the poricd July - Septaiber is concerncd, the
weisht of attack is wnlikely to tc sicnificantly nitiratcd vy production attacks,
They are a peane of further reduciry the sustained scale cf effort the Gornans
could support, whon present stecks have boen launchodr or destroyed.
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THE FLYDNG BOMB TRATSPORTATION SYSTEM AND ITS VULNERASILITY
TO ATTACK

1. THTRODUCTORY This appreciation is written in accordance with the
request contained in paragraph 1L (ii) of the Minutes of the Joint
Crossbow Committee meeting held on 21.7.44.

So far as it is at present known, an account of the
Flying Bomb Transportation system was given in an A.I.3(E),
D. of T(0) paper dated the 20th July entitled "The German Flying
Bosb Organization: Part IT Use of Railways for Supply". A covy
of this paper is attacaed hereto at Appendix A, The only
substentinl change noted sinee the 20th July is that flying bombs
nmay nov be being fired from the islands in South Western Holland,

e BExtent to which Transport is Used, It was appreciated in the
foraer paper that there vas cood evidence for the arrival of an average of
ene train per day in the area of the Pas de Calais on a route which crossed
Boleiwa, and that it was believed that an average of one other train a day
erossed Bastern Prance tovards the more southerly supply depots north of
Paris. It waz tiums thought that there was on an averace a total of some
two trains n» day to Northem Prance and that they might be carrying some
200 Tlying boubs betwsen them, There is no evidence to suggest that the
long haul from Gerasmy to the flying bomb front has hitherto been carried
out by any mcans other than rail,

3. Mothods of Interfercnce with Traffic. It is considered that it
would be M tc us.lcss to obttempt to interfere with this small flow of
traffic by attacks on railway ocntres., The routes load through a part of
Rurope containing 2 dense network of lines and the flying bomb traffic is
given an extremely high priority over other types of goods, The following
meihods only arc thercfore thought to be worth while comsidering:-

a) The shooting up and bombing of o train carrying flying boubs:
tiie method is clearly worth while and a successful attock might
ncacunt for o large number of the 80 = 120 bowbs in the traim, The
difliculty is that it is rare for us to mow beforchond when ~nd
whore 2 flying bomb train will be, Hitherto this has only happened
on twe oceasions, mnd in eash case the information has been passed
to L.Z. A F. at the earliest possible moment.

b) The bombing of flying bomb trains at their destination
stations, The aifficulty here is that though there hos been 2
nusber of references to destination stations, it is not knowm how
often any particular one is used or for how long the trains remain
there unlosded,

The following destination stations have becn reported: -

KTRATNEG / FURNES Y

LIRS LIERCOTRT 4 |
BERGUES LONGPRE LES CORPS SAINTS
HERGUETTE:- MEESQUEVILIES
ALEDECOUESY NEUFCHATEL EN BRAYE®
BOUQUESATISH - RENESCUHE/ :
CAIFAPLES ST. AIRE SUR LYS ¥
CHOOQUES ¥ ST, VEIAT

CORBIE v VIEUX ROUEN SUR ERESLE/

PLIXRCOURT ¢ WAVETN A

JInsss
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In addition there have been reports of train arrivals at the
stations serving such big supply depots as NUCOURT, RILLY and 5T, LEU.

It is dovbtiul whether attacks on destination stations would be
worth-while when they do not contain flying bomb trains: if they wers
attacked, trains would be routed to other stations of which there are

o

many, as it is thought that unloading cranes mounted on H/T could ©
end are used., This type of target, which is almost identical with
the type of target mentioned in sub-para. &) is thus dependent on
rapid reporting by sources and immediate interpretation of photo recc
reports. Indeed in the case of both types of targets the object o
the attack is really not a transportation target, but the flying borul:
itself,

¢) The only set of railway transportation targets that are thought
worth-while consist of a series of bridges running from the Zuider Zec
in Northern Holland to the estuary cf the River Loire at Ronteés,
Particulars of these bridges are given at Appendix B and are shown in
green on the sccompanying 1 in 800,000 map.  The bridges number 43
in all, of which 14 were alrcady impassablc on 25 July; the numbcr
at present requiring destruction is thus 29, If all these bridges
ean be attocked successfully and their repair prevented by further
attacks, no trains can be run throush from Germany to Southern
Holland, Belgium or Northern France (including Normandy and Brittany).
Two other bridges should perhaps bc mentiocned for the sake of
completencss, one at Clamecy (south of Auxerre) which leads to a

1ine from which ihe rnils have been removed and the other at

les Ponts de Ce, south of Angers which was destroyed in 1940: both
these bridges have been attacked and are now impassable, the Clamecy
bridge because it was feared that the rails might easily be relaid,
and the Angers bridge because for the first time for four years there
were signs of repair,

The euts have been taken northwards through Ho]:l:;nd to the Zuider
Zeo becauss of the regent reporta of the firing of flying bombs from
South West Holland.

L. Effccts of Complete Rail Severance, If all the bridges mentioned in
the foregoing Sub-poragraph 3(C) were destroyed and kept destroyed, the
Germsns would be compelled to resort to road treffic; for the sites in
South Test Holland water-borme traffic would provide a more suitzble
altormotive, Interforcnce with water-borme traffic to these sites presents
o scparate problem which will have to be conasidered vhen more information
about thsse oites is forthcoming. In this appreciation the only altema-
tive to vail traffic considered is road-borme traffie,

Thetridge attoecks would create cuts sbout 95 miles from Flushing,
~bout 100 miles from St. Pol (chosen as representing the centre of the
railway destinations north of the Somme) and a little over 40 milecs from
L'Lislc Adem (chosen as representing the centre of the big supply depots
north of Paris): on the other hand, the approaches to the Rilly tunnel
are cut less than 10 miles therefrom,

At present it is considcred that about ¥rd of the flying bombs
are being fired from the area scrved by the depots north of Poris and that
the remaining two-thinds come from the sites north of the Sorme, For the
purposes of this paper it is assumed that 150 flying boebs are fired per

ny i thot 1 j-ton lorry ean carry two: it is further assumed that ecch
bomb requires 1300 lbs, of propellant fuel, and that this fucl would be
ecarried in a 3-ton lorry, '

On these figures it is considercd that the Germans would require
dn rdditionsl fleet of at least 200 lorries for flying bonbs and 100 lorries
for fusl: these figures are reached on the assumption that the 100 mile
haul $o the supslv sites north of the Somme as well as the 40 mile haul to

/the,..
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the supply depots north of Paris could be made in one night =znd that the
lorries could return empty the next night: allowance is amade for
unservicesble /7, The consumption in petrol for tne 1J/T would be of the
order of 3 tons a day.

The Germans are lmown o be extremely short both of /T and of the
fuel that the M/T consumes, but in the opinion of 1L,I.14 a fleet of lorries
ef the size herc indicated could be set aside without to'zing /T fromthe
front in Normandy; the M/T required would, they thinls, come from Germany
and o far as the /T is taken from new production the fiphting fronts will
suffor; in proportion, however, to the requireuents of the fighting fronts
the amount of }/T needed to haul flying bombs by road insteal of by rail is
small, :

hpart from the transport of flying bombs, it ic considered that the

bridge-cutting programme horein nentioned would be of censidergble advantape
to our military operations in Norwandy.

.A..L%!E!. !
D, of T.{O '
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ENIY BRANCH (FOREIGH OFFICE AD
MINISTRY OF ECONOMIC WVARFARE),
Lansdcwne House,
Berkelay 3nusare,
London, W.l.

25th July, 1944.
Dear Mr. Sandys,

The enclosed report contains the substance of what we know about
the liquid oxygen positicn. We have not as yet bteen able to analyse
these facts in the light of the rccent conclusions or to form views
on the vulnerability of targets and the probable effects of attacking
them., We shall, of course, continue to work on the subject urgently,
both from the production and from the target sngle.

AS a target system it is obvicusly unpromising; but it does not
follow that targets cannot be feound in it which will produce results.

The grouping of plants and stcrage as shown by the Ifap (Appendix
D) is of interest.

Yours sincerely,
(Sgd.) GEOFFRSY

Duncan Sandys, BEsq. M.P.,’
Ministry of Supply,

Shell Mex Hous=,

Strand, W.C.2,

SSR— S b
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LIGUID OXYCEN .

The principal normal derand for ligquid oxygen is for oxy-toetylens welding
and cutting, Owing to the welight of the eylinders which have to be used for
transportation the practice has grow:up of having small plants seattered about
so as o minimise the amount of transport, rother thun to nave & few large
centrsl installations, Wartime requirsments pave increased enormously the amoun®
of oxygen required for this purpose, not only for the oxy-acstylone flame weldi: -
for constructional work, but latterly it has also been wanted on a large seale
for clearance purpeses, In many Cases the only way of clearing & marshalling
yard or say a bridge after serizl bombardment is to cut many steel portions
apaxt with the oxy-acetylene fle=me sC ‘as to be able to transport the parts out
the way.

Liquid oxygen is 2lso necded for blastirg charges in the mining industry.

Another wartime use, of course, is for oxygen for ajyr pilots. It cam &lso
be used for derolition charges, for which purpose the Germans are short of other
suitable explesives, and which may be raquired in large quantities in German
retrexzt in N. France. i

For some time past the oxygen plents in Frence and RBelgium have becn working
to capucity, and even sc ligquid oxygen was in short supply. The pesition w=s
aggraveted in France by the putting out of sction of the Boulogne-sur-Seine plant
of the Air Liguide Company, which was the largest plant in Francc,

For some months past reports have come %c hand of -desirc on the part of the
Germans to get still further increased quantities of liquid adr on = large scale.
It was proposed to do that by having rocourse to existing synthetic zmmonia plants
working on ths Casale and Cloude processes, of which there are = considercble number
 in Prencs and Belgium, In thess plants oxygen is produced as a byproduct in the
menufacture of nitrogen, and it was the practice to +]iow the oxyzen to go toc waste,
In any case the oxygen was of low purity, say some 85%. The Germans want oxygen
of 98-99; purity. In the cuss of ~t least threc large Belgian plants, nanely:-

1., Tertre-Les-Baudour, cvmed by the Soc. Carbo-Chimdque.
2. Houdeng, owned by the 5.4, d'Bngrais Azotes,
3., Willebroeck, owned by St. Ammoniszgud Synthetique et Derives, S, 4

reports stetocthat the Germans told the Belgions thet they must instal new Linde
conpressors for purifying their wnste oxygen; this plant was to be furnished them
free of charge, Further reports stated that the Belgisns had raised all sorts of
objections and so far 2s ws kncw there has been no roperts that the plant wes ever
citner dclivercd or installed, An urgent request for informuation 3s %o what had
actually happenzd, through "C" scurces, was pessed to D.D, 1.2, on Junc 7th, but

no reply has beon roceived,

Concurrently with the report zbout the thxee Belgian factories there werc
o number of reports that the Germens themselves had taken ovar part of the stecl
works at Angleur-athus and that they had delivered there o numbcy of compresscrs
for meking liquid oxyzen, but that they would not put those intc operation until
they required them. 4 recent report (14.5.44) stated that this plant had now becn
started up end was £illing standarcd oxygen cylinders, This gives the impression
that this particnlar oxygen is required for oxy-acetylene waldingz, which would be
quite normal in view of the Jestruction of the plant at Boulogne-sur-Scine and
consequently reduced availabtle capacity of welding oxygen.

.Si‘O.R.BGE

In view of the wvolatile nature of liquid oxygen unless stored at low
tomperaturcs, the problem of storage is quite 2 considerable one mnl specicl
arrangements heve $o be made if large quantities of liquid oxygen hal to be
stored cven for soveral days, Reports have been receiwved of the installation of
several larze storage tanks, szid to be for liquid oxysen. Thess were said to be
jnsulated with jieselsur, which is stated to be suitable for liguid oxygen, and the
loeation for those roported wores- X

/Lustrem
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Liguid cxygen in bulk is usually transported by roald in larze spheriecal
insulated containers with o top vent., They arc veIy characteristic and it
should be possible to defect thelr movenents guite easily. In addition there
nave been reports cf special tunk waggons of large sizs, speciclly built with &
vent 2t cach end and which have been related to the carriage of liguid oxygen
becouse it has been reported that thelr outlots were covercd with ice, Such
tonks have been located in photographs ats-

Friedrichshafen~-0Oberraderach
Pennemunde (7?)

and in reports at:-
Blizne, s coming from Breslou, Dresden and Brockau

Aippendix 4 gives z list of the regular oxygen plents in Frince and Belgium,
Many of these are quite small,

Apoenlix B gives a list of the Casale plants in France and Belgiun which
could be usel for the manufacture of liquid oxygen. Those marked with en asterisk
ore the onss which nave been specifically mentiocned in this connection.

Avpendix © gives = list of plents in Germany which are likely possibilities.

sppendix D is a map showing the geograpnic location of the plants mentioned
in ippendix A and B.

Appendix B gives a list of oxygen factories in Holland,

W, 4. BURTCH
E, B. 6.
Chia Toides
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Liguid OXYCEW: EBEELGIUM

The present position of the liguid air indu:‘!:"y in Belgium is

~Somewnat obscure, There are definite indications that the German authorities
have been taking steps to increase capacity largely, but it is not clear to
what extent the new mutal‘ ations are in a sufficiently advanced state to
begin production, nor does it appear that the current level of production is

t all large, Several rcliable sources have alleged that up to about two
months ago at least, tha. Germzn policy was to press for the overhauling of
cxisting planis Jd e rapid installation of new capacity, obut the
productiion would u.".lj be called for as md When reguired,

Tne chief plants involved are the following:

Locziion Home of Fipm Oxygen Capscity Keg/obL Rem-Iks
bxs
BHUSSELS S0C, ANOW DES GAS 486 kilos liguid 11,660 Probably now .
IIDUSTRIEL oxyzen per hour cperating, Another
(probably source alleges that
Schacrbeck) this firm has a plant
ot Mochelen which
has not been identi-
fizd., It is possible
that the Buussels
address is an
'.:mn_strativc
office only. 3
FAREN (belicved S0C, ANON DES GAS Liguid ox: 270 ki Probably now
ncar Willebroek) IIDUSTRIEL per hour, 500 c, opg,rmtn.b.

moetres nitrogen
P.h. A comparae-
tively small piant

2

— NCGERBRUGGE SQC,AIR LIQUIDE Maximum 30C s pexr 10,300 In production but
(Jointly with hour (calculated certainly not the
Centrale Llcetri- on mtrogen ocutput moximum capacity.
gues des Flondres) for odjacent
¥ chemical plant)
COUILLET SOC AIR LIWIDE Unknowm Probably operating,

New capacity planned
cr installed to
trcble output,

QUC.ZE-LES- S0C, AIR LIQUIDE Maximum (Caleul- 17,200 Producing, but well
LIEGE (Jointly with ateéd on nitrogen below moaximum
508, Belge de output f'or asmcnia capacity -
L'Azote) nl..ng)
500m” per hour
SCHELLE SG'C, ATR LIQUIDE Unknown but probobly

quite smal

y /In 2dditioNeesess ‘_J
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Liquid Oxygen:
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France (".or..‘l of River
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The following listis camrize:-

: What are considered to be the

T

-

important plenis,

Those less important
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APPRIDIX ‘&'
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Ieire,
more

Very amall plants are excluded,

--“"I"!".'-'.'-ﬂ'---. ---------------- - s Ho-‘-:‘;:l:’r mrsen. - - b -~
Location Name and address capacity where Kg/2k hrs.
L it of firm _ knowm. iy T
INDRE-ET=-LOIRE
TOURS ETS.J.SCRED 2 units of 30m3} g 300

168,R.C- ERAL-RENAULT 2 " e 5m35
LOIRE INFERIEU
ST, HAZATRE L'AIR LIQUIDE

CLLE D' B0IS
HORTTHAR
KERGLAW, near L'AIR LIQUIDE
HEIGIEBONT approx, 4 kms.from

Hemmsbont in bend of

river Le Palusi,
RO
RL-JC=MISSERON BARDIER , TENARD 1 unit of 15m3)

TUREITE 1 0" " 3om3)

1 " " 7,&5
1 ” lfl‘-(‘\T‘B

QISE
LAMOTTE=-EREUIL 300 . RCZFL~MALETRI. 1805 6,180
VILLERS-ST-FIUL ETS  KUHT LN 1 wnit of 12513 L, 410
PaS=-IE~C.,LALLS
DOUEGES MINES I'V DOURGES 2 units of 60m3 4,240
IE MANS L'AIR LIQUIDE

SEINE

—— e —

BaGHNOLET

FILLANCOURT

BOLOUGHE~-SUR=SEINE

39 R.DE L'AUSTRALIE

L'.\IR LICUIDE
108 LV,CALLIEN

ETS.RENULT
8-10 AV,ZOLA

L'AIR LIQUIDE
17, E IE SILLY

360m> divided in:=

1

unit of

{ e

200

3

cr more

12,360
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i =y T Houriy oxygen.
Locaticn Name and adiress capacity Kg/2h hrs,.
e gt e SBOTOKBOM . o s e
LONGWY L'AIR LIQUIDE
AV, DE SAINT=IGNCL.
NA2KCY L'ATR LIQUIDE
77 BD,LOEAU
MORBEIILN
LORIENT L'AIR LIQUIDE
ORT-DE-FPECHE,2.t
KERGRUAT
z
2 MY agg.‘.mﬁil ALND 1 unit of 20m” (S208]
MOSELLE SHIFY:

HAYINGE

NORD

ESCAUT PONT
LILLE
MADELEINE=-LLEZ=-
LILIE (LA)
ROUSIES,nr
MAUEELCE

ST aNDHEE=-LEZ-
- II Iw

PAS-DE-CALIIS
BULLY=-LES-NINES

CHOGUES

HENIN LIET.RD

SEINE
AUFERVILLERS

CHAMPICNY=SUR=NARNE

ALAKCFP

FLAINE ST.DENIS
SEINE DFERIBVEE

PELIT UEVILLY
Nr. RCUEN

YAINVILIE

SELNE-ET=0ISE

ETS. IR WENDEL e25 1 tres
in” 3 unats ©
litres ec.ch.

L'AIR LIQUIDE
JoAT8 LIGUIDE

- R T
, 1{.1’:“1.“1?

LIAIR LIGUIDE
165 EL.LIEERTE

L'AIR LIQUIDE

L OXHIDRIQUE FRANCAISE
CHELTN DE IESSINE,

nTE DES MINES D 1 unit ef 20.-:5
FETHUNE

SCC.L'AIR LITUILE

RTE  LARCUYRITEE

OC.L'AIR LIGUILE
{=,DE IENS.

l-nl ln

L'AIR LITUIDE

&1 R.DES CITES

SARDOT ET CIE

R.IU PILIER 1S.

L' AIR LIQUIDE

57 LV,CARNOT

L' QXHYDRIGUE TR C.ISE
8 AV.JULFS FERRY
0XCOM,3 R,PAUL LAFARQUE.

L'/Ik LIGUIDE
1C2 R,IE La GiF5

CIE DES PHODUITS ELECTROLYTI/UES

CLRGES 1ES GONESSES EADOT ET CIE.

€30
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APPERIDIX ‘B'

Szrre ¢t loselle

Coapacity Zquivslent
Plant Amnmonis 1938-39 M.t. tons
location Company Process ¥.ts of of
: 8 nitrcgen OXyEgen,
BELGIUN
%# Tetre-lex Ste,Carco-chimique Casale 36,800 g, 200
Raudour S.A.
%® Qugree Ste,Belge de Claude
IL'Azote 3.4,
Ostend Union Chimique Cassale 23,500 5,875
zZandvoorde Belge S.A.
% Vilverde Ste.des Produits Claude 26,2 6,550
chimigues due
Marly S.A.
% Ls Louviere Ste,Anonyme pour Casale 15,500 3,875
Houdeng- la fabrication
coegnies d'Engrais Azotes,
Selzaete Ste.des Fours a Cesale 16,000 4,000
ccke.
CZECHO-SLOVAKIA
Uohrisch- Tschechoslovakische Claude 85,000 5, TS0
Ostrsu gtickstoffwerke A,G.
FRANCE
Pully-Grensy Comp, des Mines d4c Clsude 26, 100 6,020
B e t hunc .
Sculom Ste,des Phosphatces Casale 8, 250 2,062,5
Tunisiens et des
Engrais et
Produits Chimiques.
Wazlers Ste,Chimique de Claude 22,150 5,542.,5
ls Gr=nde Poreoisse
Lievin 3te,de L'smmonigue Cleude -7, 550 1,887,5
de Licvin
Anzin Comp,des Produits Casale 4, 800 1,200
Chimigques Anzin-
Kuhlmann -
¥ Pont-s-Vendin Ste.Ammonia Casszle 7,360 1,840
{1) Douvrin Casgle
Lens) (11)
Firminy Estcblissements Cassle 5,500 1,375
Kuhlmann
Chocques Sta,de Produit - Casale 7,960 1,990
chimiques Msrles
Kuhlmann
carling Ste.Houillere de Casale 4,480 1,120
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Capacity Bguivaient
Plant Ammgnis 1938-39 m,t, m,t. ToOns
locntion Compsny Process cf nitrogen of oxygen
% Henin- Ste.des Mines de Casale 2,430 608,75
Lietsrd gcourgecs.
Drocourt Comp, de Mines de Casszle 4,160 1,040
Vicoigne, Noeux et '
Drocourt.
Decazeville Ste, de Comentry Cleaude 5,000 1,250
Fourchamboult et
Decazeville
St.Aubsn Comp,d'Alsis Froges Casele 1,800 450
=t Carmargue.
Monteresu Ste.Chimigue de la ° Claude 2,150 537.5
Zrond Peroisse -
St.Btienne Ste,des Houilleres Claude 1,400 350
de St.Etienne
Rouen Ste.Chimigque de 1a Claude 7,600 1,900
(3rond- Grend Psroisse
yaevilly)
GERIANY
Sterkrade- Ruhrcheomic 4.G, Casale 62,200 15,8650
Holten
Rsuxel . Gewerkschaft Victor Clsudec £8,140 14,535
Stickstolfwerke
ITALY
Tors Montsre OSoc.Aanon.per Caszle 27,000 6, 750
1'Industria e
1'Elsttricita Terni
Tade Ligure Soc.Anon,Azogene Claudc 8, 200 2,050
Terni "Soc.Itsliena
Richerche Industriali Casale 2,900 . 785
Buzzi Scoc.Anon,Azcgeno Claude 2,200 560
verrez Soc.Conatruzions Cassle 7,000 1,760

(Aosta) A. Eramhilla,
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Company EFlent Location

A = Most probable

Rulr-Cliemiec A.G. Oberhausen-Holten
Gewerkschaf't Viktor
Stickstoff und

Benzinwerke Castrop-Rauxel

B - Less Probuble

Gewerkschaf't Friedrich
der Grosse Herne-Sodingen

Bergwerksgescllschaf't

Hibernia A.G. Wwanne-Eickel
Bergwerce A.G.

Recklinghausen Scholven
Gewerkschaf't des

Steinkchlenberg-

werks Bwald Ocr-Erkenschwick

APPENDIX C

iaxdimum capacity of

Oxyzen (m. tons pe.a.)

15,400

7,10

135,650

11,400

11,400

€,430

The above ars normally nitrogen fixatien plants, which, however,

could produce ligquid oxygen.

EBesides these there are a large number of regular oxygen
producers belonging respectively to the I.G. Farben and Linde Groups
which would normally not producc liquid cxygen of the required purity,

but may guite well have installed plant to do so.

Many of them are,

however, situated at & considerable distance from the theatre of

operations,
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Dutch Facturies Producings OXy £h.
Py Locnlity Capacity
De Alblas Alblassomd 00 I‘Tij’h-.-ur
Compagnie Neerlandaise Sluis:l 1700-1500
Te 1'Amte . N.V. 1/ hour

Ansterdamsche Droogdok
i j Meeuwenlaen

Elektro Suur en Waters-
toffabrick Distelwegzz
L.

=g -
Hoek's Machinen en

Zuurs tof ffebriek
Havenstraat 1%

"Eolland" Schecpowert
en Mech, Hondele

loos & Co's fabriczen
Feizersgracht 609

MNe:cg

Eyzgcelshoven=
Linburye

Schiedaa
Amsterdais
Heugelo
Utrechi
Dicren
Groninzen

Hondri-
Tdonmbacht

Grasweg 50
Amstordsa s

Ij;uidcn

wm‘;r & CGQ IJSfabrib’_r-, ....- - .: c'..'?-;

vries-Keelinrichtung ue
Iisvecr AasteWeg. 57/01

"Oxygeniwn®, Budten=
novervieg 50.

Plactwellerij Velsen

Frank Ripdiji's Inde
Nude

St'Mtsnﬂ.Jmn Haaxrlom

Sehiodn

Nooragi jde
Rensalwey
PC’l-'l‘:r 1."-‘_.
Yolsen He

Hendyril =10
Anbacht

SHB doer Sie
Latterade

27 37 /hour

250 12 [hour

2L 1 faoue

240 117 /hour
200 5.“ our
L0 Y/ hour

60 3 T./‘hm...

273 ﬂh ur
60} .3/‘2*.cur

20 17 /hour

110 W7 /hﬂur

D i 3 /h;". ur

Ay 1%
,'\.;... O UE

@y
-
s 2B 3 3 3

o2

139 “

g/ 3, Operation
A’,':—EJQ ?: t" 50,'
60,00 Closcd sinece

sy 120
80 100 -
'1,9?0 100
850 100
5,;,30 + ".;'C,.
1,570 = Xp
‘,i“ou + 90%
1,570 + ToR
2 4060 + BCh
63C + B0%
39730 805
25570 1005
1,030 very little
wsed Toir oWl
L1SCe
A0
510 Idle
3,090 Oporates 5
deys and not
ih}l nt ﬂ“
gome tioe
13,000
13,000
13,000 ;
13,000 Own usc only

30,200
2,680
2,310
L,730
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Elzcirical Power Supply in Relation o the

- b

i
inrae "CRIEEEON™ S

The requirerents for power on a Jong
fall into three classes:=

ronge rockel launching site

(i) Li:nt

(i1} Power for handling the projectile and its £illing.

(iii) Power for launching if clecurical launching is employed.

[

It is clecar from clementary contideretions that even if the so-called
Large 8ites are connected with roc f.c—t lrunchine, which i no means certain,
the ryquirement of esleciric power Tor lishiing could wery easily bte supplied
by local zenercting vlants, In vior of the great size of the installations
at the larpe sitoes, it iz rmoreover not smre-sonable tc suppose that 2 stendby
eloctric generating plant would be inztalled of sufficjient size to =supply
power for hendling the projectiles rna thely filling, The oaximum power
required for this purposg, includin: She lighting md heating load is
unlikely tc exceed at the ocutzide J00 = 700 ¥V,

-3'

It is only in the went eleciric launching beinz erployea that
it becomes of any simmiflic nig &t _]_1 to isclate the large 3ites from the

clectric grid =nd in these cir wiances it would be necessary to put out
of action all of the following Ll"l“: B:=

o I

S

Electiric Power Transfcormer and Swiiching Stations

Tactical Target lic,

ro

C"ICJun.a.. a
C!i:‘,CQL‘ESk

ERGUES ( 5)
Is&s&ms b

(]

QUZE//10

Nt NN N AP N A, o
un N L
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[
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3

Y

{-u

£

éazz/?{/z
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SCLOSURE VI ()
"CRO3SSHOW™ and FOWSR
j s The power supply in the Pas de Czlais and the Somme to Seine
P -

areas had been well developed before the outbreak of the present war,
The power stantions werc gridded together and of sufficient power to
take care of nomal growth for scme time to come, However, <clectric
povwer plays a big part in any war picture. As between mobile,
auxiliary power gensrating plants or interlocked central power stations
there is ne question if there is a cheoice.

2. The supply must be sufficicut to meet every cssontial user's
necds, flor those minutes or hours of need, at the time it is nceessary
tc kave the power to do the jobe. Military jobs could not wait, and
the German army, even before the cdvent of Cressbow, found the
cloetrical ourrent supplics in the above mentioned regions insufficient
to meet the amics! needs, The auxilisry and mobile units 2t hand did
not exist in surficient guantity; ncither did they heve sufficiunt
men nor matcrial that they wished to spare, if other means could be
found to meet the situstion,

3 Proviocus to the occupation by the Gercan amy & 45 Kv zrid
sufficed, HNow = 90 Xv grid is at times, =nd for various rcosons,

nct ceeting prescnt demande, Just os soon as evidence of o shortagzs
became apparent, much work was done cn high tension grid commecctions of
S0 Kv to replace the standerd 45 Xv, Seventeen transformer siations
moke up the grid, -nd the poweriuquired et any of these points can be
supplied from: (a) loczl small power s*ations comnected to the medn
grid at 45 Kv or lower voltage; (%) mein power stations feeding the
grid ot %0 Kv; or (c) high tcnsion line from ocutside. & list of the
seventecn trunsformer stations -ad Y™ 391 lons feeding the power to
the grid system wxre given in the arn L iz this grid system which
supplics the power to the large Crossicw . ltes. The attached map shows
that in each c2se a power linc runs elosc by cach installstion,

MARQUISEHTHOTEOQUES - A 90 Kv conncetion betweon BOUWWOEE cnd Calals
passes within 2 fow yards of thic sitce To date there is no evidence
of & 0 Kv transformer loczted here,

A low tension power supply heos been seon from LelNDRE HUN-Lo-NORD,
This villare is supplied by lovw tension grid =nd con be supplicd from
DINKERYE, TICILQUE or COULOGIE,

n betwoon HOIGUD ond LONGUENESSE posses
close to this sitc, An owerhecd line hes been scen extending from one
ef the 0 Kv yylens to this site, but no informetion on the voltage

is available,

WIZERIES = The %0 Kv connection botween LOHNGUENESSE =nd GOBNAY or
TINGY passcs over this sites Therc is uno photographic evidence of o
S0 Xv tronsforper ot this sitc,

%,

an overhead line hos been scen connecting the site with the low
tension grid system which runs from LONGUENESSE to WIZERNES, It is
belicved that this line connects with TDIGKY,

LOTTLGHAM - The 90 Kv conmcction TINGRY to LONGUEMESSE or GOSNAY pesses
cbout two milcs south of the site,

. &n oyorhend low tension linc is soen leaving this site to the west.
It is belioved cormected with the viil-~ o ZOTTINGHEAM, Grid information
suggests that the site can be surpiizl ¢ 1o tension from TINGRY cr

LCHGUE L S3E, V)
/SIRACOURT
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SIRACOET - Iuis site is not loomted close to 2 90 Kv grid conncctiome

Lo tonsion lincs running from the site cppear to connect with
lcw tencion lines next to the road clong the site, The area may be
supylied dir.ct fran DOULLESS but ABEEVILLE and GOSIAY olso are belicwved

eble to suvpilye ¥, DIVICH ond HaTLLICOURT power stations can clso

e

feod this pers of the low tension grid vic FERMES transformer stotions

i stuly of the launching of large rockets ot EEREMUE showed
that varicas means have been used to give the initial acceleration
pesessary betfcre the jets of the rocket itsel? can toke holds Various
fcrms of " =+.a rockets havc been tricd, but as Tar ns could be nade
out the 'mogusl thrust of the rocket assistors seriously interfercd
wioth i1c -=2vrecy of the large projectile. Electric solencids werc
t1ied. 7 < heovy underground ozble end size of the traensformers and
coils r—c no. mown, but carcful caleculatioms show thot with the proper
hook-1ps 4t chould take in the neighbourhood of 33,500 KW te ipart a
suffic’ 51t ra~ leration of the large projectile for its o Jots to
toke hold, rrovided it is launched from tubes like thosc that have been
believed 40 have been instolled ~t PEENEMUNDE. Reports on the
ipstellotiise ot VaRQUISE-MIMOYECQUES spouk of like tubc installations
vl othe~ roo~is from relisble sources tell of the rcooval of the
35,000 ¥7 transformers from VADAIEES to this sitce In ony case any
siectric } lounching aids for large rockets would take o great decl of

-

currcnt ©or « short interval of vime,

F

o
r

@)

‘J'.

Se Lestmoving the only possible source of cleetrical energy such
113 be necessary to give the cssential acceleration would prowvens
such laurchings either from launching tubes in the ground or launching
platforrs, as long as cleotricily is i loyed as the means of launchinge
Even if it were not, there would be 2 orll for a plentiful supply of
current for =11 the alr compressors, pungs, ete, (ordercd from
BROMI ROVERI and SIEMES) known to have been shipped to this aree.
Those are boliewrcd to be uscd for £illing the large air bottles eic.,
c” both *he 1.—c rockets end the flying bombs. all arc known to be
sloctricali- criven. . Incidentally, no evidence is availablc which would
show any procision for diescl or other rwddliary gencrator dovice at
ary site <o crxry on operations should the power supply end/or grid
supply be !moezed oute The transformers for the elotric compressars
found ot Lot~ ypes of sites were 3 phase 400 volt 72 amperes each,
The new ol ™ 4 type of ski sitc does not appear to have any such
lorge elee=lc conpressors at the site jtselfe It scems more than
1:kely 4.nt =1 scme nearby supply poimt such campressors will be founds
Fhoto x— e  idence docs revesl scme current is supylied vio power
lines even o ‘2 now type of cites, snd ground reports do tell of
caplasits 4ot the drein on’ the local current sources has ot times
beon tco ~ o . to pertdt the operation of present Tlying bomb sites.

i

oS Woula

)

€1 b=

6o "he scw v supply of these regions, in which cll these sites erc
loca+.d, e~ be affected in various Wo)Se Destruction of the low tension

trons?-Tors at the feed points of the low tension grids cnly toke 2

rort o o ~opleces Destruotion of the 90 Kv transfornmers at the grid
nodsl 1oints are dirficult to replacc, but in a short tinc o limd ted

wepply ~F power should be re-estoblished if one fced point in the arec
remains 3y sotion, Destruction of the power plants fecding the grid ~nd
high ter-f~1 transformers would now Le next to impossible to reploce.
Any =17 =% wlicck on the cighteen power plants end (xrid points at present
would o Iowuly intexferc with 211 secrct weopons activity in the ‘

and S5 ic SQAE srens, not mention the RADAR and Other mlitary install-
ations . moznt on this scurce of powers Attacks sc far by the 8th Ul.S.
Air Forec has béen of a very minor nature. However the cttacks on the

HOLCZ B 1+°ver station brought on feverish sctivity on the part of the Germans
untsl .. stotion wos ropaited, Bombing of some of the sitcs has broken
the power call.s rumning to those sites ond that was the first thing that

'..-A- :GII-'-L‘L - /w{ m:
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COLCLUSICH
Te There is 1ittlc that UeSSeTeneFs 02n €0 of any irpelicte

eid with regard o flying bopb ~ttacks, or possible lerge rocket
attacks against Snclonde Resulis of scrious efforts o 15 sU ever
since lest Octobcr, when sites werc cosicr to find and attach, -now
the wisdon of sticking o stt-cks on source of supplies which oxe
escentizl tc the veap =nd which e=ll for such penufacturing skill
that nenufacture. con only teke rlmce in certain key plontse For
larpe rockeis snd flying borbs, (yros, cutcnatic pilots, cumplsscs
and puEps ore prinery cbjeotives; but the power plant attock should
bring aquick resulis, ond, like fucl, it is a target systan orthy
and suitckle for air foreo cperaticns.
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Note of Fydrogen Peroxide

;
Two developments within intelligence over the past week alter the analysis
of the hydrogen percxide position:-

(2) 4an apalysis of elements from the rocket vhich came down in Sweden appesrs
to show that percxide is NCT < main fuel for the large rocket, It is,
however, used in small juantity to drive the fuel pumps. The indigcations
that peroxide is not the main fuel are strong, but rot final,

(b) It now appears fairly firm that the flying bomb is fully air borna at
the end of its run on the leunching ramp and thai, conscguently, 2
somewhat lower level of peroxide consumption psr launch should be
taken; say, 300 lbs,, rather than 450 lbs.

Teking these factors intc cgeoount consumption of peroxide at the present rate
of expenditure is likely to be of the order of 1500 tons per month, of which
about 1000 tons would Le for military purposes.

the attack on peroxide is not to be regarded es a means of affecting the
operation of the large rocket,

The attacks on Peencounds and Haollrisgelskreuth affected the production of
about LOO tons per month, or approximately a2 quartsr of total known produedian,.
Peenemnpde is believed to hnve been ~flfected for a period of about one month;
first repcrts from Hollriegelskreuth indicate probably more severe damage.
Peenemunde remains as n target, with a rsduced number of ziming points;
Hollricgelskreuth should be suspended aw=iting further analysis of damage.
Damage thus far deone is net vet likely to affset the seals of ourrent operations
although it may meke the Germ:ns look to mensures of economy and substitution,

A I, 2{a
27th July, 1944
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ECRET

e The Electrolytic hydrogzen pearoxiie plent,

by | ey “n dp el dlate wSn
A J' A &3 '.‘CI’Z‘- inoan e 9

Taraaes & e b g m
= Lansge e Lhe t iz confined to one

< ant is
suall hole in the yeof ol ¢l ding he building o containing the
elestrelytic cells and the stills :L- m*.‘.:cu:!:r-‘-. » 25 15 also e rectifier station in

-

the building alonsside,

o
'J
b
B
(i }
“r
1
’i
-
4]
i}
o
3
8

Time lost {rom producticn weald ip all probsbility not excesd that nocessary
or expuining the plmt for loaky jeints,
2, The Elegircatatic maroxe: yperoxide plant,
Ay
One wing of ths Ian heuse li=3 bosn destroyed by a direct hit, The damage was
proboply increased by an ¢xvlosion :within the house, -m. pipes leading from the fan
house teo thc oyathesis mmit € boen ecut nosr the fan house, The synthesis unit has
l'arid only superficdizl danawe by last, There has been slight dmmoage to the
ailrond connections by aravaring,
3+  The olliptical caxrthverk,

re have been aaoy sirikes in wi oround the olldipse; the only positive
;¢ Which can be seécn ore °c :

A strike on the reof of ilo Zmrze Buoilding has nocessitited atrippine the
roof covering for an arce of cooud BE' 201, It sheould be notod thalt the surlins of
the roof are not damagod, A :liroc': W hes talom 2 2211 chip cut of the rocf of the
bullding esbedded in the seaverd side of the bunk, This building has Decn identified
as 2 liguid air plant, One cf the three lnvge oranes present }'.. o sull hole in its

cof “dhich any h:c.-': been crused by vlast, Craters have cut the railway lines lending

o the cllipse end fto the Irrge buiiding,

o G The Fower Station and beiler plant,

A strike on the roof of the veilwr housc has penatr wted it and oy have
:wged o oof the boilers, Damage would probably bhe confined To the 1.0, fsns and
sy ducting, On 2328 Tul;,r prrt of the rool covering had been stripped preparatery to
rapajrs, Cne stack wms swolkding on the sane cnte, It does not sppesr that the dwmage
tc the steam and power plant wouls fntearrupt tle oparation of the electrolytic hydirozen
peroszdde plant,

e Tha electrolytic hyirozen plaat,

; i

Throo tadbs have penotratad the rool of this plant, A.Jj internal dmwage
ausod - nu’u be agiravated by dust [ra: the dobris; since freodan {ron dust is essential
in thuis plont, The full opertiion ol the eleotrostatic hydrogen paroxide plent depends
or: the .:ﬁ".'icaa'nilit;-' of this hydrcgen plant,

&, The airficld,

- = L3

The adirficsld buildings and some of the dispersed aircraft heve (sufTorod
svers domsged,

_ HOELI RIBCELSIREUTH

¥o satisfactory p-u,tugrq:hs o the damage to the worls have been rececived, A
3iznzl fron MAPRYW dated July ..-at : reporting on ::ort o Sl/337 of July 25th by 682 Sqn,
ives the following deteoils, entral -nd northern pirts of works devastated, The main
dlding of Lindes Eimas.,}nncn k.G, throuzht to be a hydrogen peroxide plant) is heavily
amagoed, The liguid afr plant and other buildings in the Linde complex are caoapletely

"

L‘ll 'O ¢

destroyid, In the Elcetrochemischerwerio Hue’mm.n A.G. thc old hydrozen pcn'oxide lont ,

e. 3n0cva possible kypdrogen peroride plant nnd seversl other buildings are 211 he
damnged or destroyed,

i iyt
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Aimins Points in crder cof Priority,

1, The elecirolytic hydrogen percxide plant,
2. '™he power and stean plant,
3s The elliptical enrtmwork,

Lo The electrostatic hydrogen peroxide plant,

Deiay tc Oceraticn of Plant coused Ty attack,

1, Electrclytic hydrogen peroxide plant, One to two duys.
2, Power and steam plant, Nil to seven days to two out

twelve toilers,

3. Elliptical carthwork, Three tc seven aays,
L, Elsctrostatic hydrogen psroxide plant, Four to =ix weeks,
Se¢ Elsctrolytic hydrogen plant, Cne to two wesks,

recormendaticn of Weapons for Tuture Attacks,

Bombs of twice the weight of those used in the attack under
consideration must be used, In addition, aircraft dstailed to
attac: the electrolytie hyirogen parcxide plant could usefully carry

a propertion of tobe containing inGs.

D.of Opse{S.C.)

27th July, 1%L,
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DISTZIBUTION ARD CLASSIFICATION OF
COUNTZR=-CROSSBOW EFTORT 9

: urs 26th July 1944 48,608 tons
of borbs heve been dropped spainst CROSSBOW targets.
¥ g

o]

> mj. - - 3 v L ¥ | - .y 3 s - 3 = A T - -
2. The fcllowing Toble shows the weight cnd distributicn of effort
=
v

over the week ending 06:00 hours on 26th July:-

Per cent.
Tonnage to
Tntal Tonnage

Tornage ] Nc. Targets

Ho. aircroft I
Attacking |
1
|
)

PRS-

et
1]
ta

Launching Si 778

2,73 18 : e

- v o —— e — a——

] — ——

-

Supply Depots
{Thiverny)

13

-l
3
\n
&
-

125 ¢ 677

e

Large 3ites
iWizemes

— -

and Wetten) !
ik _
: | .
Hydrogen Peroxide 106 ! 240 é 1 ' 7
(Hollriegelskreuth) ¢ | ! i
L 1 1]
- t + -
I ! ; :
TOTAL ; 1,109 k85 22 ' 1007
' i ! !
! ! | ¢
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SERClal FUEL JFEPOTS
1, PFirm intslligence lines aum at VAaS with special "CROSSHEOW™
fuel, A Gwyp at this place is =lreacy targetted in the 7.7.D's a

T s

e T, s
underground ammunition depot, The cuestion in intellirence is whether it
e xnown duop is used for £

xt thir place is likely,

24 Pirm intellizence links 4he ia

- darge G.i.F. fuel dumn at DUCNY with
special prepellant, Hewwy attoonk i- recusmended,

. J¢ The fuel dump at PACY is inown 4o contain methancl, end may alac
contain "CROSSEQY" fusl. Fairly tizh priority arong tactical fuel targetis
may preperly be recommended,

. so._.L“ b

s BOW in process of targetting, aldc
conteins methanol, and is held io te cuspleious with respect to "CROSSHOWY
fuel,

be The fuel érm at CULTEIL

e As a surplenent to “nT(ZES

TCESRON™ fuel attacks in Germany attack on
DUGNY can be immediately reccizwmded, Attack on VAAS can be rvcommended,
depending on the view with respoot s the likelihood of two dwwps at this
place, In view of the someral *ncii-al attacks on fuel Gups, PACY can be
recormended slthoush ne My intelligence links this depot with"CROSSEOW",

e . e s G g
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DaJLY AVERAGE EFFORT

ficek ¢ndings Daily averags launched

18th June 102
25th June 160
2nd July _136
9th July 117
16th July 88
23rd July 110

30th July 101

Mean average 108
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