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The i.itds of the Hnistry of Supply hes been colebreting its 50th yesr
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m/tawwmmm they sre asfoly locked swey. This
iz » singulsrly foolish furm of escepimm from responsibility on the pert of the
public and uofortunedely fails to understand the humanity of these men snd thelr
pexsonsl crusede for tha safety of theiy Poldew countzysese

The srmement Desearch end sssociated Isteblishments sxist o provide the
mmn&wwm&wwmmm’awmw
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weeser betier nown to the pblic.

%W%ﬁeh@?&nkﬁiﬁimﬁammﬁmaﬁmmyw
Cinded and a8 & Tesult of public concern, an Sxplusives Comdites, headed hy lord
BEayleigh and with S5ir indrew Hobel, Sir ¥i11imm Crools, Mre HaDe Haldeng, JsCe gl
and 3ir %.0» Robert-insten as mevbers, wes appointad in 1900. It almoub
immediately recomnended thel en ixperimental stablishrent should be sed up ko
mma;m#mamm

‘The Cherd.oad Resaaroh Depertoent, s the new eotoblishment ws ciristenod,
w— tudlh e adjecent to ooluich irsenal and sbaffod by helf-a~dozen youn

Aty thidlies
scientists. /Chey set cut on the teak of overheniing dervice murmitions,

In 17 the Satablishoment beoarme the plain llesserch Depertment and by 1914

Shorsly before Jorld Tar I the Proof ond Sxperinental Sstablishement, with a
higtory of ballistics resesrch badc to the 17th century, anﬁn%atﬂln:gmﬁ
Seotion had been added to the Depertment. m#wa Fyvotecinies Section




auring the first Yorld Jar the scientific starf inoressed %o 1260, inoludin
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Robertnon, the Mreckor of Bxplosives Resserch in the Dopertwent, conlitions of
memamﬂaﬁ:ﬁﬁ:mmmmrmﬂﬁm
28 & permement tesm of enthuslastio woriers st an suthorised pssostime skrength
of 150 (1507) solentists snd sbout 1000 other grades. The socpe of the work
steadily widened tp to second Yorld Ysr, and the atuff was inmcroased to Jush
arcund 100 in 15939 expending to 3000 in 1042.

Shortly before the outbresi of this war(with the growing nenace in Germeny,
iberporth - wes debeched from the Resesrch Depertment to deal wikh the rapidly
expending and apecialised resesrch on apti-eircraft rockeds ss a gquicker snd
shesper way of otmbsting Liwading alraref't. This Sister Zstsblisteent wus So
develop the rookets laber used in ibe suti-aircraft defsnce of Dritain, the
aﬁt&&mghaﬁmm,mﬂﬁm&tmkmmmm

ifter the way thia muwmzwmm iz;;gme AeilaBe which the 3.9. B
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wir then definiiely accepied as inevitable. &amﬁ,mmmmm
units of the Departmant's staff moved into somo of the Ordnances Jootories end
Univeraitiss, stretegioslly selected fo asyve syess from Inchterf neer Clesgow
%o Yending in Jouth Tales,
owtoiicalsdahy in oll, W8 jeme 30 stations.  The plan wes that each <ire(”
shovld be the iisbson between the Jeperivent snd the Urdnenos Factories, niverait:
m%.mWinmmmitam The plan woried unexpectodly well
sndl gome of these groups sre still firwctioning lm this wey in their orfiginel
docaticns ~ in these cases Ordnence Factories. ’

Muaring the war the lesearch Jepertront mus chenged to the /rmwrent Research
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Degartuent, end shortly afSer the wes, to the imecent Research Geteblishment,
i%s present titie. mmnmmummm@wm
Service Brunches of other Research Jtations to deal wAth thelr oun highly
opecislised prodless. These Statlona did nok lighten tho burden ef the' AR.E.
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one difficulty bes been the collecting iogether at ane ai%e the widely dstrite

w0 aister esbubilishments hsve been hived off since the wer. The fiyst
fron & declaion so M%MWM%W&M«
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hash %0 the feitells  Lpprodoately two-thizds of 1ts facilities more
experdenced staff wore diverted %o this end and not 11l the memufsctiure of the
first weepon wes well in hend wes 1% decided to stert a new istsblishoens for
Shiz work af & new site.  This is now in hemd snd 1s pooving severe 3o the
a.mmmmxmamaaamﬁammsmm.m
&lsc becsuza of the hoavy trensfers of trained steff to the new work. Howeves
an cifeative Deglmning hes now besn mede in building np the residue into a new
irmement Jasonrch Ustablishmens and lringing them ss far as rwrectiocsble onto coc
site mitshly starfed snd haused, wad wiuh modem i pment,/

4 vevealing comperison cen be mde between the position of MM \ewvieseh
spmerents &f the Deginning of the losk war and that of the Cirst “ald are
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inrto line. atwmmmmswﬁmmamaﬁkm
~"SaSese the Services wore cquivped Sief Up to date. Inmaznteqﬁum
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with better faciliftles ond expsrionce, hud sdvenoed the art of armaments fix
beyond ita exiating status, and wos able 3o moet the cuthreek of the var with
inprovenents already worked cud EndamiAing-odoption, lnproverents which were
%o provide the Jervices in many diyections with cquipsent pavkbeily suverior to
those of the eneye/, T is aignificent that sae fen yeers Defore thpwors-
Ordnance Factories hsd been uils or were building %o muwvids now explosives and
wopellunts for the coming wer, snd the cutbresk ssw a preperedness in this figld
that perheps would surprise the publio if 46 were fully known. It is a tribute
indeed to the forenisht of She ﬁztablidment}ﬁhc Usxvices anl the juthoritles,
and & coentery on the foble of the effefe Uriton, not to mantion the Civil
Jerverds 1% could be claimed thet dwing the war the desisn and memufeciure of
murdtions in this country were superior to that in any other country, and it
certainly ia true that the trooesses then and now being used in the Ordnsnce
Pactories mrecstically a1l originated in the old Zeasssroh Depariment.

Fres this hiatorical cutline it will be of interest o turn briefly to sone
xmmmnm'smwm%%. |
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only in shis soumiyy ut in some cuses theoughont the worlde Of these o Jew ore
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At the cormencerent of the war « new wocess or 108 nemfecturd, which was in
mmwmuawtmmh“gmﬁmgp‘:;:mammcmm
in the Department \Detur\zeiy and transferved by the Depertment to the ALG.
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and steffa troined an the pllot nlent. later, smatol, 2 miziture of T.4.T. and
aroondies nitrate,in plentifl supply, wa deoveloped in the Depertmernt to ereble
this production, large as it was by he stenderds of those tives, %o wet the
repidly expanding demend. “smstol won the wer”, seid the Director of Jrtillery

in 1518.



How war”
ip to this seinudthere had been a period of farsmlation of new principisa

for guns aod swunition and out of this arces a new systes for fuzing shell -
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fuse to #illing and/conbrol. dstopktion sud frogentstions For tils the use of
tetryl was closcly stodied and a pyocess for its memlacture wes devised and
installod in She H.Oels exploaive factorien.

Shoptly af'ter thia war the 2.U. geve attenbion %o an axplosive then coly
a chemicnl auricsiiy, bus later cslied Hedeis in this country. Its use hed Deen
preclnded gse far Ly she danger of its preperation end hendling. The ilde in the
course of the following 10 yoarm soored two tiuely remcriable Dullsayes:~ the
evclntion ¢ a lerge pilot plant sosle of a sefe yrocess of memfacting - later
sonled up to large prodsetion in she Ordonnce Factoriecs withoat major altexretion -
and the deviaing of aafe means for its offective use in shell, bombs, (block
busters eto. ), depth oharpes, torpedoss and dowolition compositions. This work
placed in she hands of all fhres Services mxplosives of a new order o high power
and blast, quickly reelised and widely used in 'opld Ter II, and strildngly
desonstrated in the siniing of tho 3ismerk and Torpéts and the destyuction of the

Juring tidos v Teileds meciuction reached a new poek, anly zeds ponaible by
& oow oonbinuous rocess whioh originoted in the ReJe way baalk in Jorld vor I.

¥ropellantas heve daveloped out of all recognition sinoe the pro 1914 days
ond in this tho Rede bwa nliyed no szpll port. | Seler—tesewid—ier—i—tnrTID

W & special new propallant wes woried oxt qickly and introdaced into the
- Seavioces to deet the inmuficient supply of acstone. IDuring that wer and some
years after, the expensive cotton cellnlose buse for the nitrocellnlone was

)
replaced first by cotton waste, then Yy wood cellnlose with a six figme stirling
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After Yar T & major chunge wes made by the Reds by tho intvoduction of a
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for(wol s/ harge) - o Gt supoeme iportance in the lust wer.  Nare
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attributeds This sgain dapensed with coatly testing for staldlity snd alac
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in orerall cost to the countrye The hes cowedile w03, oa beouns later alear,
move azenubls to tow dovicesmd designs for spoaisl PRPOses.
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cute Sonceived fyon fundsmental princizles, boldly breaddng swey from the old
conwentions and developed %o the memifscumring sowie throtgh its ey woblass,
" 1% has aow beoose stendard woushoit the Services. The elisination of flash,
%i&mambmam*wiﬁmmmm&wm,mwwmwﬁ
vepld fize sl mmwawﬁmmwmmm%m,uam
in propellants dgvelspment. Corpsged bo his, other cauntries erprowches o
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cbtained with enyshing b relatively sowdl celibwe guns.
mmmmxmawdammwmw
md irporsance, ia propellents for rociohs sloag wo lines$ one & modified
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defence wround the Sondon arese These propellants obvisbe gus, ave Tore
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cheaper o musfacturse JThe mloatlc propellsnt hes still dififialties 0
wwmwm.mma:snmamzzmmmaww
%Wmammm«mmwnmm
Mkrseariostlon-acn-be-menblencds
mgwmf\mzmwafmstm,mwwmmm




casen wers overheuled and Urportant improvements inbroduced, The drench led

& teex with ths steol mekers in Tvoduaing setlsfactory shell, —Susto—o ‘
srcanioe-sotisibioa-hers couttmed sioge then truh tho second wr to the
mresent date in mwm for better shell, %’:’/’fw. and apecisl- i

@ in Japortent @iscwvery wa o mosns of Fting hand wesr resisting tetel
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oxponeds of a wide variety of wer euiymont Sne seving rembing.  This worl
elao led %o the llning of the gun bervels Ly olsobrodeposition

Jony resdio have movel of evesydey benefll to the onmizy ae well as S
off aldintee vass oandonser fubes, 3he doveloyment of texvesy lsed allcys with
grestly incressed resistance o crsciing, now widely used for coble sheskhing
ol wabter ipes; methods of isproving the ceating of brogs ingots, end resecxch
o the stucture md ropertles of mmmmmmwm
amm@@nww
Slestro~dapeoitlon lessmunk 1n ncen thraughost ho metalluzzicsd warlds

detonation, snd perforvence. Sore of this Tranches work has alreedy been
sentioned s.ge mmatol; Relels mmw)m sthers no Jess cutalending aye
the e war evolution of the ghant bosbs (12000 end 24000 pounders) the develope
wsmmimdmmmaammmmgmm
to explosives, smd the Jdovise of the hollow charpe which csn noke & flsde
penstrate a fuot of ayewar igniting exploasives eto. in the tanke The Jirst
hmm&mazmuwwévmztwwmmemwmmv&s
developod Dy thia Sranch. The Gerrmn Psnmerfiust end the americen Jascclny sre
derived Irom this weBpMe The 1l scope of this rrincipla hes reobebly even
now not yet been fully achieved,
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& specizl lncendinry filling for shell for alraxraft suns which Yy setting fire to
the vetyol tenka destroyed a gmeot munber of onoy alrcerafi, and wes a fsctor in
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the lesa significant schicvements which hove influenced ths formlation of

propellants eI, mmpmmw ammaa?m %‘%
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if the techniocsl qmalily of cur sunitions espressed in #irg power expecds thak
of oar enemies by o very wide mersin. ezifm'awé\{'mmmm
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secen how £or the ceosession of sdecucte sunvorting fire power will still De
m/}nfiil; Presant indtlostions ave that the jeilds wiiE for a long tive to
come/scntine o wlsy a3 Luportant a pert in the Wuild up of sxwments and
rerain ng ossentisl a feature in the organisstion fosr wer thot it hes been in
i o A5 ttristinlt
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rents ooma fron She Triversitiss \dAMIe Nl Nondssion end an umsuslly kigh
standerd of scodesdo qunlificetion and indivianel =bility are demended for their
exeoting vork sl oonditions. Thet these ren find their 1ife in thy stablish-
mentshoth oongendsl and satisfying mwt De deduced fpom the foot that

resimmtions are vary vers indseds There iz wmile soome Popr the best f ax



scleatists to mebe thia their ceresr md belp in corrying b this vitsl i |
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1ta Jister nteblisheants, the ReRaDell, the A.0.Z., eboe tut with the mmeraus
special Sexvice inteblistwents cnd Resestch Stotions elready memtioneds 431
this teles place nominelly through its Pabernel leod the Chief Sclentiszt sad his
Directrs, althongh neturelly a cansidersble latituds for direct action Twevailse
Callsboretion with the Dxplosive amd Mlling Urdnamoe Puctorfes with sromsent,
Replostve and other inmatrisl fisme, end nod lesst with the Universitles, is |
by the K.0.3e through a systen of B.JARN Contraats. This collaboretion oalls

| for progressing end conmiltation between the sclentifia steffy down to weking
lovel, of the Ssteblishment snd the Orpanisstions sonpermed, hoth At Home snd
i.m:rz “ention mat here be mede of the Scientifioc sdvisory Jounstl, & body of
leading University end Induatvial vAed men crcemiced by the W.d.S. Yo assist
through & series of joint comvd the Aol (and other Tsts.), S0 mdertels

whare sdvantaseous, ekl and st the seme Shne to onswre that the wrobleng of
g Aalrud .
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best attantion aveilables
But, one "oy asi, ow does the feRed. et it opders and Moally wmy off
atvridendse Thisz would be dWffanlt o melne nlsdn in & Dow wondg. A vask
encunt is Jome In & mreotical drect way with the ofther Uatadblishrents. Ordiancs
Pechordos and indstey. 2ut the sadn So ond Mo moceadings are v enllaborotion
with the Cmdnmce Doarxd, and a apecial, broadly m&mﬂg bady ammisting of
Rstpmed ik O trtlisona, g
Chiefs of She Jcxviocws and lveds of the Ke Giddinoe “sotories andl >F $he Se—7v
Satzilishrenta. A% thene, exiasting dofisiancies and new racuivecents are brought
%o nobloe Wy the Tervices; rrodlaw, safely oni nw develomants mul irmlecentos
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aonditiondng much of it, loovs the Treasmiry with a wroper tlght ordp on the
oamiyry’s mirsce strings. .
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i3 ean Ye swrmised the Satebliniment’s asiling /by uo noena alweys nlein and

ol
sunry, but nevertholess wish a bold course sizived, shrewd nmvigstion, w=od lots
of goodrill 1t ususlly menages to mole lendfnll dith a vory welcore ol valuobla
cbrzo aboards



