


WASC 1860

1944

Proposal by Dr G Rotter for the transfer of Waltham Abbey to the ARD with accompanying memo from
Sir Robert Robinson, consultant to ARD

From -
Missing WASC 1498

Collection of papers (1944-51) ref the use of SS as an R&D Station /1-/9 (See WASC 1860 for /6)



7 tacimignl ataff, which would be invaluable in the cmstructien of

AL 3'};4"- » v s <

/ - wWikse Jehp

A | Ut/ &

v 4 Coide/Bohe WOFW(1) - oo

%o Although the Armanent Resesrob Jepartuent is charged with the vespansibilit
_of discovering sad doveloping new explosives, it has not aa yot been provided
with the necessary facilitiss to carry out experinmmtel mmufacture of

iaing explogives to a sufficiently advenced stage, A preparatory study

of the procsases of manulacture is particalarly important in Simes of pesce
 begins in times of war, liot only would important data tms be in
.. the processes of mmwfacture tut ‘there wowld be aveilsble a wesexve of ,
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3, In subsequent discussions ot the Ministcy of Supply between Seideles ielbels
| p1d CoBeldelte, it was decided (i) that facilities be devoted to exparizental
b work in produotion fasloriss and {ii) that there was litile prospset at that
3 upwmmmaammmmmnmmm :
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ke Wnile it has not been possible to emplement the 5.A,C. recomendation in -
weretime, it has boen consictently felt BY Ceteseils and his Bxplosives
Superintendents that it is in the natéonal interest that the AsReDe shoald
have under its own conirol a Technical Uevelopment Section of a sufficient
sime to esrry.out pilot plagt work and cepable in an emergency of werlkdng on
a large soale,
5. Sir Robert Hobinsan, feilews, Consultent to the islteDs, has submitted to
CoSeAolte & memorandum in which he refers to the value of the Retablishoent at
Sutton Osk in the develgpuent of nanufacturing proocesses of gaterials for
chemical war fare, He romarks thet it has always seened to him a striking
anomaly that there zhould nof have been similar equipment and facilities in the
AeRele Por Explosives, (lopy attachel, Appendix 11, Hemorandus) «



6, The Armament Research Department will socon be faoced with the probleu
of re-asseubling the Cutatations now housed in Univerasitios znd elsewherc.
This cennot be satisfactorily seolved without on exastinution of 4ie future
scope, organisation and location of the Depwrtasnte It raises again as an

~ immedipte issue the queation of future pchcy re d;‘.\&..ng the provision of
manufacturing facilities,. R

7. 4 memorendun en the future orgenisation of explosives research in the
AsRsle is hovewith submitteds This is intended as a first contribution %o
the organisation of the whole of the Departuent, including its work on the
. spplications of explosives to the development of armement, It envisages
the formation of a wniffed group within the ’,.s to deal with the funda-
mental stuly of q:loniv-s up to ths stage of experiucntel nanufacture,

8, The Depsetoent's mildings at Woolwich hawve auffered considerable damage
- 48 a yesult of eneny actiem dwring the war, mch of which-has not been made
goods When depleted of the sccoumodation provided by its Cutstations, the -
Departaent will be poorly and inadequately equipped to face the m—aasemhly
 of ita Sections unleds a.lmt.:.ve accomsodation is provided.

EE T lnﬁdlsé and other Aﬁ‘!’i&ltm may prevent the erection of tha necessary
new buildings et the end of the Cerman war., .s an fwmediate (and temporary)
measure it is, therefore, proposed to use existing bccomaodation at-Walthan

' Abbeys - kWi&md’tﬁs site, the security aspect has not

' ‘been considered.. The proposal is made in erier to cover the imuediate post-

o peried uad not as @ permenent solution of the needs of the Jepartment,

10, It is, therefore, recomwended that uonsideration be given to the transfe
¥s d‘ M'&.Wy ut» xx.R.n.t-

(1} for the provisim e:f facilities for the emimntal mmuf‘actum o
O@m&“Qo .
{4i) for the re-aswzbly of certain vutstations of the iailebs
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Fort Halatlsad,
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(1) In vien of ths necessit v to find altermative acoomiodation for
gerigin Outstations of the AeRteide @t the end of the Gevwman war, the ubtwae
organisation and location of the Ammasent Research | iﬂparb'u’n*‘* has been

conzidered in some detail. -

. This senorandum deals with the organisation of fundamental recearch
 work on g_tgloslws up the the stage of experimental msnufasture,

(2) The . stions of such a group should be:-

2

(i) %o provids a steady f’lml o new explosives with proverties suitelle 4o

, - the funclioning of different mwmitions,

(1i) to develop safe ond scononical processes of wamalfaciire,

{iii) %o ensurs cafety of service er-)lmivas during oroosscing, illin-, and
in use, anc under siorage and sovere oliinatic condlitions.

(3) Bighly spesialised scientiasts with @¥itable laberatories, luotory builie

S W A

ings and equipaent, are reuinod for such work, Who researcacs Gro
related and snould prefecsbly ye housed on cne slte

Ce

aloasly
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(4) 7he ideal plan would be fo eqip a completsly new site with -ninm
buildings end plant, If t.is, however, should net be possible, it will
be ncomasary to cousider the adaptation of certain existing sites now

used by Crdnsnee “actories, ; 3

(5) 0f taose éxoual wnl, Jaltham Ahpey seems the rost proaising, It foo
a voriety of equipuent for the manufucture of propellants and exploni meo
wiich renders it pariicularly suiteble ror experimental work on oy od
m. +

t also has buildinge which nisht be convertad inte labaratoriers
ase of certsin A.deie Cutstationse . . . .

M'H

Tor

The site seenw cninently quitable tor the forvation in the Luwe i bo
post~war period of a wnified groyp to denl with the fundamentel stady »P
explosives and their uaufacture, ‘

(6) It‘ iz, therefore, recomrsnded thot considerstion be given %o the
posasibility of tranaferring Walthan to the A.R.J. for these PUTDOSCS,

sAL LA FOR OURSRATIONS OF AL ARD THE FUTURS CGiD U TN
OF M5 D s i
R e

The Armament Hesewrch uspurtaent is faced with the problem of fiui-

~ing eccowaodation at the cnd of the German war for the staff now hounod

at atstoxions in the Universities and Technical Colleges. Thers is &t
the monent, no acoomaodation at Woolwich or at Fort lialstead which vonid
permit of a return of this ataff without fresh building, . Thia invalves
an examin&tion of the future needs of the whole Lepartrent, its orgsn-
isation sand probable location, A detailed examination is, therefore,

... being nede of the needs of the Deparsuent and, as 8 comfmosnont, the

. .Views of the Luperintendents of Laplosives llesesrch and of %he princisal

Heads of Jectigns have been sought, .

- "hile nost wembers of the Depertment would prefer the reassonbly of

the Jgpartuent on one site, in order to secure the maxisaam collaboratinn

between the meny closely related sections of the Departnent, 1t is
generally vecognised that this may not be practiceble in the fmmadiate
poat-wer period, .o aticupt has, therefors, been nade to construct on
arganisation based on the geogrephical division of the weapertent into
three broad groups 0s ollows:— | N

FRPETUERI - PRGN | e,
aqmags e

i

g R
(4} & group on fundwnentel vesearch on explesives {inclaiing
¥ . . . - i < = 5 2 s &

(i1) and (4i1) Two groups dealing with vorlous Dmdanental smnlicabioos
of explosives in umnitions,
; 4
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shis grouning i colodaored o offer the D23t nesny

the organisation dnto wasoas MY ROoZUhieous it with olesaly 4
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Punciionse This nemorandmm decla only with group (). ‘
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For the invention of new munitions and the developent of existing:
mmitions, there is needed n steady flow of new explosives, and contincous
attention to the improverent of the explosives now in use, It is:
not only to explore thve possibilities for -ew explosives, btut also
the vizht conditions governing vheir safety in a%orage and in uase o
step is to invesiigaie sale and sconoaical menulacturs of proaising oo
ihe work of & group employed on fundamental and nanataoturing resaarch aloaid
therefors, lo:e : ,

{23 to provide explosives with prapertios suitable to pefarm their lunciion
as initiator, high sxplosives, provellants or pyrotochnias,

{b) to develep safe and economical proceases of namifectme, A pemme of
the sresent position with regard to memufacture is given in the eppendix,

(c) %o ensure that service exploailves are safe during proceesing, [iliiug,
and in use, as well as under all coniditions of climste ond storage,

These three main lines of uctivity demand scientists of hi iy soecielised
types with differsat ¢raining and exseriences These lines of activity will
now be conaldered in wmore detail, 00000 e & .

3e 10_;" acd ct.i.‘!.‘.‘i-

{a) The {ield of invesiigation availuble for the discovery of explosines
(is very extensive, and sulficient ataff should be provided o that sde

‘rescarch ls carried cut snd e constant ©low of new sabsiances wade avai
for test, : '

3.
S

(v) ihe fulleas study of the progerties of lmowm czplosives is essenlind
sinoe it enables the carvest selection to he nude Cor srecific murnosas
dightens the eifct exseniod on the A71u0as13 of new cornounda, wndl n
the way 1o the west proadsing synthetic worlk.

F 8 R & ~ N B i S .
(o) Lxtenzions to tiwo uses of sresent day exzlosives are o

.
e
it is fregquently found that exiating cowsaitions srf: not
Toquirentnus;  tuls catsdls ad justuens to the COg0nL tian basal o oo e
oi the sropertics of 3he explazives. ’
{d) Yor wuny pasposed, single substonces give oors velisble Danctis .
than mixturns, and nixturces of oxplosives should Le roplaced by i
BLEsANCes of less connlen wivbures whioncver practliondls,  Whis rban ralis

iy T
~RBERGY ICHo &;.‘.4)5.
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(a) n

propcllants, and other derivei exploaives,

Je2s Hanufagturing nprocesnes -

kemufactuce is clearly differcmtiated by techniques into two groups, ize

walagture ol prlnary explosives and interiediates and (b)) mamfacturs of

(o) Lrigey ) zoducts

 {4) ’:.-;s;‘;lo;;ivas which show pronise alter systoatic exsrinotisn and
funciioning trials are investigated fron the point of view of ~anufactis
These sbould he gspable of manufagture on & seale apuropriste 4o the demc
sad derived from naterials likely to be in gool Supnly, srefsvadly in. this
countey or, it not, in the colemiss, uomlete inforwtiisn on comoes of
sateriale should be readily available o workers on amlosives, )

ii) Investigations on menufecture in the Lbaratory, on 4he ~ilos
J g ] P

- plast scale,, and on full scale, are usgessary. litharto, the facilities

available in tines of pesce for large scale exporimental manulactirs- have
been inadequste, and this has lod to considerahle wastass of resaurces in
Limes of wars A s )

(i11) iove attention should be paid both to menufacturo of new -
expleosives snd on new processes of mamifacture of vreaemt exploaives,

ves. and Propelimnts).

(1) 4% the, jwement e it is the exceptium rather them the rule for
single substances to be used as such in minitions; for high explosive
fillings they ave mized to give the recutred propertiss »f power, insensitive-
pas3, response to indtistion, suitsbility far pouring, ~ressing, rnounlding,
eto.; for propellants they recuire to be converted into o foim hewing the
correct shupe, sdae, burning vroperiles, so as to funcilion wocuvately and
safely, ' '

(1) The inflexibility of British ehenical memifacture is z distinct
handicap to the development of new oxslosives; as An insteance usy be oited
the reguiroient of new substences for plastic and llaid nrorellmta, I4
is desiyvadle that th2e- handicw)a due to the nonecupnly of variocus intere
mediates should be removed as {ar as 48 reascnibly practicsble, Resesrch
way be necessery on intermediates, the aroduction of wilch is based on rew
waterisls availsble ia ®he Jlational ecanauy as well us n 2 losives de-
Tived from them, ’

{113, “here is need ror asntinuous reseoreh an the oot of
propallanis in order to Lmrove ballistic TEDUOTMENGR 1n punn end other
W3apons, Lo rodiee flash and w0k, to laorave afnedrd unio extrous
climatic conditions andt to nent other ceywios ORI, '




(iv) The methods of manufecture of nixtures used as high explosives,
demolition explosives, pyrotechnics and in fuses, cops and detonator:s,
requires furthcer developuent to cbtain easier and safer et -ds of filling, bet
better perforrance, etc, ‘

3036

Hesearch on the stability of explosives anl their coupntibility with
materials with which they come into contact in mmitions is essential for
the safety of filling processes, This work is best combined with similar
wark on completed service mmitions, This involves research in the labbrit-
ory, end on the filled store, under coniitions simlating the most exirens
‘elimatic conditions likely to be met in Lexvioce,

, The reliability of stores depends on the selection of suitable explos-
ives and of the materisls in which they are housed, From this point of
view, research is carried out on stabilisers, waterproofing end weatherw

proofing of stores.
This hes alvays been an iuportant feature of ‘the work of the .7l

L “Erelininary study of spolicetions of sxplosives.

One of the functions of the fundamental group will be to develen
chemical substances to the point where it seens probable that they will be
suitable for practical application, It will be negessary, therefore, for a
preliminary study of possible spplications of particular exylosives to be
nmade within the group, '

It will be for the other groups more rully equipped to pursue the study
" of performance up teo the fullest scale in £illed mmitions, BSetween the
groups dealing with fundanental research and those desling with applications
there mst be satisfactory liaison end this can only be cbtained if they are
not seperated too far geographically,

; PG N LTINS T AMrT) T Y v s eyt opg 17 A £) DR O
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Toe researches outlined above are ull clozely intereselated and chould
be preferably housed on one sites The relationship 4o certain sectiona
dealing with the gpplicatlon of explosives is also close, and & meouping on
adjacent aites for all of the work on ewplosives would be advmitapsous s bul
not essential, 50 long: as Sthere is jJoou horizontal linking between the
fundsaental and application groupse




Le2e [The .tuflf

. The scientific saflf of the funiasmental research group would coeiat
of organic, physical and analytical chemists snd chemical engineers, and it
is generally advantagexuis, on account of the high degree of speciclisatior
of the saientisis, to group together those working om cne particulsy sub-
Jeal into the same section. The duties of the above staff would be as
rollows:= ’

(a) Organic ehﬂ gtat~ the synthosis of new explosives and developnent of
mamufacture of promising .Jatm*ia‘s ; ‘the prelinminery stuly of application
to servioce re: ru.rer wnts.

(,b; hysical chemistst~ ¢the preliminary study of the theory of explosives,
the ldnetics of manufacture, investigation of Mundamental physico-chomical
propertizs of explesives, The present physico-chemical group in the ., ..l
neseds considersble expamsim to cope with the proposed scheae of *am'k.

{e) W&:- the exaainatim of waterials, and the investe
igation of stability, ca@atihilﬁy end storsge problens,

(a) « the dmlopmnt ‘of suitable pmms xcr large
scaln mépufacture. xplod.m. B8 SRR g ST B T e e .

_A The sub=-divisions of the group would, thersfore, be:-

(1) orgaunlc’chemistry, ol
"(41) Physical chemistry - :
{i1i) <nalytical chemistry .

iv) anulacture of single v*'v:lasims and intermediates.
v) #Hamufacture of propellants
vi) Inforcation bureay and library.

 There should be very close horizontal ties between the groups,

ho'jo N=3 i 5 o

‘There is & need for 2 strang informaticn bureou and & library, 2he
inforaation burean would co-ordinate information on eplosives snd $heiy
raw catsrlals, on thelr properties, on chenical industry and on namafachaet

B¢ RIVLNIGCHT OF THE IDS L SR

5

he follewing ure rogarded as esceniinls of the idesl site,

(8) & reosonally lovel snd empaciouz cren, sufficient to orovide a
GO3CTT 1:‘.3.:;’0?.741} ol lzboraborie: BT fren A{’y ll“!l‘_l]}x 2 almint abtradive f)ffiﬂﬁfi,
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workshops and othoer services, nogasines, trial grounds and rHiESe N
adequnte area (of the order of 200 acres) is essential to this acheme in
- order to provide salle spacing of explcsives building=ze.

{b) services = A mains supply of eleotricity, gas, water and dralnage
is required.s 1t is also essentisl to have adequate fauili‘i»a Tor the
disvosal of effluents,

(e) Cood transport facilities by road, rail ani preferably water,

{(d4) agoessibility - the site should be near & transport centre to
facilitste viaits to uvervice eatablishments, Urdnance ‘actories, centres of
industrye. eoro

{e) It should be reasonedbly near London in order to maintain contacts
with the Kinistries, the scientific socleties and the larger libwariec,
This would be an atiraction to the numerous types of staff vequired, and
would facilitete recruitment, It would pernit easy access to Universiy -
and technical training establishments for thejmior stalf,

. Pailing an ideal site, adaptation of existing fa-ilities within
the bepsrtament, and alse possibly of outside tacmties which might be
talken over, muat be oonsidered,

. Visits have been mdc to Ordnence Factories to assess tbeir nossible
value as a site for the whole of the /j.ilels  In particular, two sites neoar
to Lendon at Burghfield end Ilstow have been exsnined as tysicoel of the
“Urdnance ractories likely to be availeble at the close of the wers

(@) Dumdifield KeQuFs

This site is situeted four wmiles d‘rcm ‘eading anc 4is cev;trally
situated with respect to a mmﬁ)er of Lervice catablislments, e.is Heiels
Parnborough, Porten “xperimental Statien, !'4ll-rsford, bLarkhill, Aranley,
etece It is, howewver, soievwhat too far frou London for caay accosasz o
staff atiending meetings of vcientific .ocieties or Yo a library at
headoarters i this be in the Lonaon district,

The site is of an amieguatc slize Tor the waols of the (el
of transfercnoe to ihis aite would, however, be of (he sawe osdog
new sitees The bBuiidings ave of a spsciaslisad character, uns
adaptation for laboratories or i'or converaimn to the unm.';"sl-‘i sohiviu]

the seileds The roads and deainags and the workshoons and stores coula
probably be uwde the basis of an estoblizhiont, but the e jority of <o
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- The fundamental and mamufacturing groups require laboratories and
facilities for experimentel mspufacture, none of which are available on the
aite, ” -

(b) ilatow R.Cy¥s /

This site is occupied by large buildings used in the production of nheav
| arumanent, and a preliainary investigation showed that the buildings werc
.entirely unsuitable for conversion €0 Asilevs reguirements. It is consider-

ed that this site showed no advantage over Burghfiield and in certain respect
was not so suitable,

(0) &:alﬁsmm&?’{;.g e

This is an Ordnence "actory which has been engaged on the produciim of
,a2ll kinds of explesives, It ocoupies sbout 300 acres, and is divided into
two parts, the north and south sites, The latter {about 230 acres) has beer
examined with a view to determining its suitability for the needs of the '
fundanental end manufacturing research groupe A survey of its posaibilities
for this purpose has been ade.

.

7o AUVANTAGES OF WALTILH ABBY ioGePsle

This factory is witiin easy reach of the centre of London and of the
Royal Arsensl, soolwiche There is a standard gauge rallway into the factor}
with narrow gsuge comnections to the buildings, most of which could be utile
. ised, The factory is also comnected with the waterways of the country.
Services for steam electricity, gas and water are laid on throughocut the
fagtory, .in effoctive scheme has been developed to deal with factiary
e:‘ﬂuenﬁs. ’ .

suiteble canteens, workshops and stores are available, The bulldings
which are -suitably placed to cover safety regulations, are substantiol and in
good condition, They are in brick, coment bonded, and could be adapted
. where required to laboratories and other purposes. There are buildings.
which could he used Por administration, but it might be desirable at a
latter date to construct a new admindistrative bullding. "

There are good technical schools within a reascnuble distances iYne
preacnt industriel stall, which 1% would be desirable to retain, haa heen
4trained in the handling of explosives.

(a) anufoctura,
¢ B i

The buildines necessary for the exporinental momafoeciture o propellant:
and high exzlosives ore alusady in existonce and eflontisa is directed to o



i

moGern acid recovery plant alresly linked up with process buildinis and
an 2l plant which is readily adaptsble {o the manufacture of other aih
ex-loaives, Uther buildings are avallable for the manu'scture of nitro-
Slycerdne and nitrocotton., There is ample magazine and stoving accoumnd-
atione -

Lxnerinental amufacture of propellsanta for juns end 133:'10?;1"
propellant is a% prescni carried out by the staif of the RGEF f for the
seilee on the Horth side of the factory.

The facilitien available would grovide a valuable starting point from
which the Je'leide could Build up experimental manufacture up to full scale,
The necessary plani is either in the factory or could be .ade aveiiuble
from other factories when production diminishes,

(b} Laboratorjes

suitable bulldings exist on the site which could be adapted for use as
anajtical and propellsnt laboratories, 1t would, however, ultimtely
be necessary to build orgenic and physicoe-chemical laboratories, ihere sre
a few laboratories which could be used as mncillary to marmfacturc.

(e) glinatic huts. : e
. .- An research on the safety end stability of munitions, large nulkbers
of climatic lmts are needed, There are available on the site many mounded
ildings vwhich oconld be adapted for this purpose,

(a) - “rensference of outstations to Jalthmn ibbey.

By adaptat.on of buildings, accomaodation could be provided in &
reasonable time for the transference of the analytical, propellant and
physical chenistry sectionse This would permnit of the retum of & nucber
of outataliong to hoolwich or rort lalstead and would give the neceasary
frecdom® to re-arronge the seations of the ...l.i accorling to « plua which
would improve easc ol aduinistration.

+

8. RELATIONG JiTH TH GROWS BOKDG N APLIC TICHS L3 SIL6.IY 3.
SBELATE ALl .

. The full propesels for the organisation of $hn . 411 reohably
include two groups dealing with spplicutions of exnlo: uv*e Sy OO C sonceimed
malnly with Heavy srasmont { large calibre g, shell ond bordas) md the
othor #ith Light Lrmaient (seell arus, fusmes, etce)

The first of these will require firing ringes sulteble for luirge
calibre guns and the posaible sites in taio coemiry are ldnitedls oolwich
is indicated &8 the site Jor this work a% any raie Tor the dyiodisie nosie



war period,

The second could probably be satisfactorily housed at the '?t‘se"xt
headquariers of the .evart ent at “ort Halsteal, lioreover, it is highly
desirable that the present close contacts with the .esizn Departuent on
this sii. should be maintained, end every facility provided for the
developaent of fuzea and light armament, which could suitably be carried
out there,

If these canziderations leed to the retention of Fort Halsiead end
<oolwich, it is highly desirable that the group dealing with explosivesn
should not be far distant.. Geographidally .althan Abbey provides a
reasonably satisfactory solutien,

9. I‘;{Um’ 34
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While it would be prefersble to reeasscnble the whole of the A en
one site, with facilities adequate to ite manifold aotivities, the following
proposals are put forward as a practical solution for the imwediste poote
war period,

The proposals fall into four atagéaz-

(1) Continuance of existing facilities for exper imental namfsacture of
propenants at llelrale¥s iialtham \b'bey.

(2) The utilisation of the buildings and other facilities ot ReGel Tei'ey
Walthom Abbey for the establishment of an -A.R.D, Station on experinoental
- mapufacture of explosives, Xxisting buildings on the south side could be
adapted to experimental nmanufacture of Hieamd intermediates,

(3) The transference of the analytic:l section f?ozz cwangea snd the
propellant section from YWoolwich to buildinga on the fouoé oe site vihiuich
could be adapted as 1nhoratories.

(4) The areation in dus course of a research group at ReGellel's Walthem
~bbey to deal with the fundamen eals of explosives up to the namufacturing
stage,

. Proposals (1), (2) and (3) could if desired be carried out indeponce

mtly, and if La;n.etheﬁ would wake it posaible to matisfy theo voa‘!;
urgent needs of the iellede for the returmn of staff fran Susstotinng, They
do not commit the liinistry to the iwplementation of scheas (L), if sny
nore praciicable arrangewsnt be fortnwmz“ in the ncac future,

1 0 Ee ':.i.lc’a-w;usf-)ius.z.\.o{a}

I iy recamnended thatg consideration be r,’VLd 0 the voansferenns o7
telrePels daltham sbbey to the fe'lei, 40 o der 4o vech
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out in para, 9. These are:=

(4) +he continuance and extension of existing experimental mamufacture of
Propeliants. ;

(41) the provisiocn of facilities for the experimentsl mamufscture of

N )

(144) the provision of accormodetion for the re-assembly of certain of the
Cuistaiions of the il ' : ‘

4v) tha formation of & unified group to desl with fundamental research
-2 l =
on =Xplosives. .

i list of names of staff recuired for (i) has already been submitted,
4 further list of staff remired for (4ii) will be sulmitted shorily.

7

2’-}12 i '

HUSSSARCH OF TID JLHURACTIRE OF ROLOGIVES

Aele The reasarch of the ..R s on the experimentzl mamufacture of _
explosives dovetails with that of the production factories and a clese liaison
between the two research groups should be maintained for efficient working.
The dispersion of the land service end navel factories over the country,

and thegpecialisation in manufacture at these factaories, makes geographicl
proxinity impracticable, It is important, however, that research in" °
exporinental mamafacture be carried cut in close proximity to the fundamental
@;}110&‘5102’130 g

If there is to be a geographical Beparation between production and
research then it is submitted that the best division of function would be
that (a) the A.H.D. should carry out research on new processes, and (b) the
.Ordnance Factories, regearch on existing processea. There would of
necessiiy be some overlap but this would be mininised if pood liaison were
established betmeen the $wo sets of workers., In psace-time it may he
dosivabla that the major part of the research be concentrated in: the Jeileis
It is, hovever, cubma tted that the facilities available to' the /L'l should
be extendel so that, (a) the new processen could be developed to & further
stee thon at preasent before tranafer to the factories and {b) the research
coald range over o wider fisld of %opics., The facilifties and staff required
for a comuencement of this »lan are very largely aveilable a$ Jaltham sbbey
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Walthess sbbey REZF hove beon very close over many years, and procesaes
developed in the A.l.Js on a pllot scele have bLeen trauslecyed to valthan
Abbey for the atudy of experinental nanufacture, The developnent of X
mamufacture was carried out in t.is waye. liwmiacture of propellant fer
the larger guns vw. .5 could not be camried cut in the expsrinental
factory at licolwich wiihoul sericus hindrance %o research was also capried
out at Walthase “he RGePels has been gradually closing e 1%s
sotivities, but UGX has made srrangenants Yor the continuence of the
previous facilities, It would De & seri s hmmdicap for the dev@lopuent
of explosives by ihe .elieds if these facilities were withdramm,

At the beginuing of the present war, there was mach extenporisation
in the provision of mamufacturing processes, although ezcellens work was
done in starting up the high explosives and propellant factordics with the
linited means that were to hande The lack of preparation before the war
has led to waste of resamress and delays in msmfacture which, with nore
adequate plamming, could have been avoideds The staff of Lhe ‘e ieie
engaged on nemfacture was too limited in mumber end exserience to provide
the information or to give the services reguired by the factories when start
ing up the new processes. In partiocular, the absence of a secticn devoted
to chemical engineering was a great wealmess in the organisation,

The J.Rels Lad concentrated its efforts mainly on the éevelopuent of
the namfacture of RuX and on the production of flashless piorite oropellant .
liuch that could have been done on the introduction of new high explosives an
on new ingredients for propellants has had perforee to be lef't to sxplosives
- cheaists in Censda and U.d, 2e

Aede Extra al teans.

$ was realised at the beginning of the war by J.ll'is that the staff of
the A, was inadequate to cope with the problems of mammfacture which
would be raised by the operation of new processss in the Hwth and vest of
the country, Lxtra-mural teams were started at Uriptol end Glasgow Univere
sities to assist in resesrch o current problems of the explosives Pactories
and co~ordinstion between these teuns, the Tectories, the ‘eilsis md .07,
wag effected by the 1T, Tetryl end X Yanels. This ses not an ideal
arrsngeuent, but was perhaps the best that could be dome under the circume

, -.Btences. I1t, howsver, left the /.R.Je with few direct contacts vith the

Hide factories. Thi: arrangement was, however, responsible foy much good
work on the Jdevelopwent of the continuous THZ provess, on {hw il nrocess
and led to the developmend of 2 new contimuous process or Tetoyl,

A The use of leleisi'e far develoonent ducing the nresrmt war ond for
L 24 2 - Y

Rost-war davelonient.
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station -n exporimental mamfacture, the provislen of sbidler facilities
would be difficult in the posl-wac yeara on a new site an account of
labour shortages. %he facilities already in existences on the .outh

8ite at leGels s would enable 2 start te be nade mwediately, There is

an industrial ond scientific staff availeble at tho factory which conld
provide the background oa wiich dsvelspuemnt could scoare It will, however,
be necessary Lo teke prorpt action to retain this stalf which is being
transferred or released for other worke OLcientiats are svailable {rom

the extra=aural teans Iroa the neneve fras the factories end industry,

who could be employed to {oru a nuclews waich voulu conserve tle ex-eriencm
gained in this war snd plan a new orgsnisation, -~ pmallel cose is the
developmont of wution Gak wipich ssaried ivom relayively sasll beginnings
at the ond oi the last war, A

AeHe I ~ige i q ing Jevelonue

Apart {rom ihe research on. the wumfacturs of plastic propellant,
and on the experimental memafacture of cordite for triels wich guns and
mortars which is now being carried out at «altham /‘bbey ReCelsiey thewe
are a mumber of other researches requiring developuent in the near futurs,
the more luportant of which are swasasrised below,

Ao amafacture of liguid propellanis, not:bly nethyl nitrat:, end
diethylene giycol dinitxrate,

2. Mamufacture of concentrated hydrogen peroxide by electricsl discharge
“method, . . B

3. Remearch on developuent of ulira fine |picrite.

he Uevclogaant of WX process, involving uss of ammonium nitrate,
hex:nine and nitric acid,

There are a number of topios on which some work might be dona involving
experinental manufacture of oxaulde, polyretha, diethylene rlycol, fivenite,
etc, which are needed either as interuszdiafes or ss conatituents of
explosives, iuch saving ol time in introduction of explesives into
sarvios woald be effected if work of this kind could be done within the
Asilaile :

The udd pllot plunt at ledwey MU0 could with drantope bHe transe
ferred to Jalthan »bbey mu Jhere is some Duriler work neade’! oo nit o=
cotion namlacture, :
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¢ . ropesal for wn e7ells Teelmical Chemical
Qrgaﬁaation.
§ rrang and since tie lasté Greal Jar I have heecn olosely associated
_with the Ghemical Jefeace anl Warlare Jopurtionts of the Uar Offics,
later of the finistxy of Supplye I wvisited ‘utton Uak freonsntly and an
Chairmen of the chemical Lub-Commitiees in the course of this vorisd of
years a caasiderable nuwder of new wanufacturing processes of & cemplex
nature has been-evolved at Sutton Cak and I need mly mention new methods
of production of iustard (in veristy), Lewieite, the Nitrogonous vesicanta
diphenylarsine caloride and cyunide etce ctc. as u:h es & hoct of asaller
- products such 48 Deseley HeBelse, UeTolls ¢tce ‘hen it bocame cvident that
g38 warfare was unlikely $o come into the picture, Sutton Jak devoted
. part .of its petential to the preparation of a large number of chenioals
- reguired for research of nationsl importense, Thias establishrent was
absolutely easeatial amnd has played a mdgor port in giving us a state
of preparaedness of which the enemy is well aware sand which T am firaly
convinged is the solec reason-for uis gool hehaviowe: inthias res;oct,

WWhen 1 became wore closely connected with ...R.0., activitiea it

- seened a striking anomaly that the Ixplosives, Initiators and oimilap
sections, aso much more vital for military purposes, had no earresponding
equipment and facilitlies, 1 am nct unaware of the fact that in spite of
this Jlacuna, #oolwich has indeeld nade nctshls {echunicul contributions
such as the procesees for the mamufacture of TNT, Tetryl end R0, Buk
that has baen done wider umuecessary and undesirsble handicaps and I have
frequently heeu %told that great waste and delay has been caused by the
nsoessary experimenialiion with processes on the full scale in factories,
I drew attention to this matter in the course of delideretions of the
Committee on ,ruancnts Develgprent of which I was an assessor and also
‘at the S.:4Ce I am unchangad of tie opinion that a2 postewar 'R0, shoul
include emple facilitics for sonie=szals (and even £all zcalo 111 sonc gese
“development plsnt, Hobody can say what developuaents the future yesrs .
will see i it woull De folly to go to aleep on present Imowledge dnd
imagine that will suffice, The preaent tyues of *xylosives arc far from
perfect; special explosives aad fuzme copnaiticnd etd, are in cousntand
demand anpd we should look formvard $o new 1 thods such a3 the use r)??
peroxides and liaid fuels as well as the unforesceabls, 1y of the wex
factories anl war developiasut srgeniszations nay De given up as Soing
concerns and &3 en insurance the Aell,ie should be ctanded to need 111
possible needs,
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it is relevent o point cut that ono importent functicu of the
-elete 411 Le Lo keep a wotch on new developments of the art of war in
roelatin 4o the sacurity neasues adoz)'tt';xi .l)j the United Nationse <hia
TihaTiz 15 Lads with special refevrence o the cheaical aspect aud uniess
a new body is ovganisvd for Ghe puspose = very unlikely = the A.il.us is
ithe only nationzl group that can understalke the responsibility.

- Thare can be no deubt wihatever that pilot and semiescule plant together
with adscuste chewical énginearing persoanel is a aine _que non for eiligient
Worke o larg: chemieed fliw ignoeres this neLasily &nd way shouid L0
Hation do so in & malted of vital C@ENCEIne

ihe . restiun arises a8 co how the new Sectiom can be brought into

beinge OLn Hoveamber 27th I visited waltham abbuy with Ircfessor Germer and
4Te sorsler and Was very dupressed Ly the asmple faciliities then oveilichie,
1% goes wiinout saying that & site which has been used for such o vardety of
explosive sanulsciucing purposes is alroudy equipped with tae necessary
services, Great floor space, strang floors snd foundaiions, beams, pillara
and crosn pieces to which new appecatus can be readily atteched, .boilers,
electricity, transport lires and very rpertunt fw- a cliomicel plant,
effluent cisposal anld an @stablished right to uwse i%,

«he techuical pursonnel, weua usel to oo calleddivey waky sopresent
L ]

valuable asscia if' not too reshly disbsnded

There are acid concentration plants, storage tunks aud o great deal
of usoble jun¥; and of course o good wmuchine shaop.

L have no doubt that the propuscd techiniuel chenical seution could be
most adequately housed on this site, Indeed it would de & great waste and
8 sad loos of tradition lo go elsewhicre, :

4 spoak with sowe hesitution of the larger scheme of transfersnce of
existing deparinents to this sitse This is oaviously possible but L snw only
one builaing thut coald, alter suitadle aelilicutions, be asde iaso an
ordinary laboratsrys This could huse tho saalybical Jepurtucnte :spellaat
itesesrch aud Developuwus is <lecaly on e Dord, pact of the aite and cenld
suitadly be left there for a perisd and later tranaferced to the Luoufh nart
of the site. ZIctwesn thic =ud the necic, there is pleaty of roon for aldvnise
trative off'ices, loubtless the boiler resamroes ure ab present ton sreat,
one doller rould prolsbly he sutflelsnt,
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| APPENIY TIX,

Bxtracts fro. letter hy ur, ¢, Qotter, Conanltent to the AJlJ. on the
proposal to esteblich & fundarental resesrch smd mamufacturing reseerch
group et Waltham .bbhey, o ,

- E £ oy T

Generally speeking, I think 1% 2 very goad remort and the cahame
Jimeliy progosed an sxcell-ut one, -

Waltham ibbey has tradition, It is wellesituated and would provide
wost of the facilitics required for wmmifacture on both experiasntal :
and full scale working s well as far storege, 1 think that certuin of th
buildings would alzo make exoellent laborntories, Transfer of the whole
~of the propellant work to Walthsam Abbey would also have impjorton® advantag
.An&mamma saving in cost would re=sult as ampeared with a commletely new
ai ® : < .
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